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1. Company

KMITL or King Mongkut's Institute of Technology Ladkrabang is a university
located in Ladkrabang, Bangkok, Thailand.

There are two other universities called the King Mongkut’s Institute of Technology
Thonburi, and King Mongkut'’s Institute of Technology North Bangkok. This
organization is dedicated to the exploration, analysis, enhancement, and
provision of services in technology, science, and technical education. Its mission
also encompasses the preservation and promotion of the nation's art and culture.
The school counts more than 20,000 students in all major and educational levels.
(kmitl, n.d.)

KMITL comprises 11 distinct schools, which are:
School of Engineering
School of Architecture, Art, and Design
School of Science
School of Agricultural Technology
School of Industrial Education and Technology

1
2
3
4
5.
6. School of Food Industry
7
8
9
1
1
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School of Liberal Arts
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0. Faculty of Medicine
1. School of Dentistry




KMITL has a lot of hardware components that students can borrow if they want
to. That’s why the school decided to make an inventory managing system. This
way students can borrow items, return them and everything can be monitored by
the application so no components should get lost.

However, the existing system, while effective in its primary goal, exhibits several
limitations that require attention. Our task is to address these shortcomings to
enhance the system's functionality and user experience. The identified issues
include:

e The problem is that the current system doesn’t have a good authentication
system. Users can just create an account with whatever student number,
email, name, etc...

e The absence of an approval process for borrowing items enables individuals to
potentially borrow an entire stock without oversight, leading to potential
abuse and inventory management challenges.

e The system's design is not fully optimized for mobile devices.

e The organization of the inventory table falls short of expectations, making it
difficult for users to navigate and locate specific items efficiently.

e The overall design of the system is overly simplistic, which, while minimalistic,
may not engage users effectively or provide an intuitive user interface.

e User-friendliness is compromised, indicating that navigating the system and
performing actions like borrowing or returning items could be more intuitive
and less cumbersome for users.

Our involvement will focus on developing solutions to these issues, aiming to
create a more secure, accessible, and user-friendly system that meets the needs
of both the institution and its students. By addressing these challenges, we will
ensure that the inventory management system not only functions effectively but
also enhance the user experience for all stakeholders involved.



Dealing with borrowing components at university can really be a headache for
students. University staff don't enjoy chasing after items they've lent to students
either. We're spending our internship trying to fix this problem.

Our plan is to make a web application specifically for KMITL students and staff.
It's going to be very straightforward and easy for everyone to use, but it will also
have plenty of useful features. This web app is all about making sure students
and staff can work together smoothly, so nobody must wonder where something
is or who has borrowed it.

For building this app, we're using Next.js as our main technology and PostgreSQL
for handling all the data. We want to make this app a lot better than the current
one. Some new things we're adding include a system where staff can approve
loans easily and a feature for checking items in and out with QR codes. The
webserver should run on a local server in KMITL itself that we have access to. We
have to keep in mind that the system will be used by a minimum of 600 students
so security, performance and scalability will be key factors in our project.

With these updates, borrowing components at the university will become a whole
lot easier and more organized.



4. Business case

4.1. Added value

Our project will offer significant value propositions with broad-reaching benefits.
We stand to enhance the current borrowing system with the help of new
technology and features.

With the help of our project, we reduce the risk of lost or stolen items through
better tracking, monitoring, and authentication. Furthermore, we will be
facilitating a smoother borrowing experience, saving time and reducing
frustration for both students and staff. We mustn’t forget to make our solution
scalable that meets the growing needs of the KMITL community.

4.2. Stake holders

KMITL Staff: Our primary stakeholder is the staff of KMITL. They will benefit
from improved inventory management, better clarity and role management.

KMITL Students: Students will benefit from this system by having a better user
experience while borrowing or returning an item.



5. Project timeline

5.1. The steps that are going to be taken

Our project consists of two phases. The initialization phase and the realization
phase.

5.1.1. Initialization phase

In this phase we will be focusing on our project plan (this document). This phase
consists of research only. These are the steps we are going to take:

1. Talk to someone who uses or knows the current system and ask for an
opinion.

2. Inspect the current system and try to look for improvements.

3. Research the tools we are going to use for the new system.

4. Make the screens in Figma.

The initialization phase should only last 3 weeks. 4/03 - 24/03
9 04/3
10 11/3
11 18/3

5.1.2. Redlization phase

In this phase of our project, we will be developing a new system. We have done
all the research so now it’s time to put it into practice. These are the steps we
are going to take:

1. Make a basic front-end and back-end with dummy data and make sure
they can communicate with each other with the help of an API.

2. Improve the application so it looks like our Figma board with all the
requirements.

3. Make everything work as needed, remove bugs and put in some real data.

The realization phase should last all the other weeks (10): 25/03 - 24/05

12 25/3
13 01 /4
14 08/4
15 15/4
16 22/4
17 29 /4
18 06/5
19 13/5
20 20/5




6. Communication and responsibilities

Our supervisors will check up on us every week. If they don’t have time to check
up on us, they will send over a senior student who uses the current system and
he will look at what we have done and report everything back to the supervisors.

Because we will be working on a web application, we can host the website and
present it live. They can follow up our work remotely by looking at the website.

Kobe will be doing all the infrastructure and security of this website. He will set
up a self hosted GitLab server and secure the pipeline with SAST,DAST and WAF.
For hosting the website he will use the things already in place from the old
website. He will reuse the SSL/TLS certificates and the API calls will be secured
with API keys.

Because we will be working with two full stack developers on this project we are
going to divide the work. Jarne will mainly work on the student and the login
pages. Sohaib will mainly work on the supervisor pages. We'll both be developing
the admin pages as well as any extra features that should be included such as
alerting, shopping cart, ...



Here our MoSCoW of the project.

The MoSCoW method is a prioritization tool in project management, dividing
tasks into:

Must have (M): Essential for success.

Should have (S): Important but not critical.

Could have (C): Nice to have, if possible.

Won't have (W): Not included in this phase.

This helps focus on what's crucial for the project's outcome.

ust have: - Web application
- Managing inventory
- Borrowing items
- Returning items
- Approval based borrowing & returning
- Creating account
- QR code generating
- Transaction history
- Repair history
- Basic infrastructure
- TLS/SSL certificates
- API keys
- Domain name

hould have: - Item’s transaction history
- User transaction history
- Responsive to fit mobile screens
- Account summary
- Add push notification 4 conditions: loan, return,
almost expired(StSV), expired (StSV)
- Filter on specific attributes
- Urgent borrowing process
- Excel import
- Improve repair flow- icon addition: expired
- Backups (snapshots vSphere)
- Advanced borrow system
- Multi loan / delete



ould have:

on't have:
- Mobile application
- Any Al driven features
- Any analytics
- Importing all old data
- Placing QR code on all hardware components

Export item history

Export user history

Export repair history

Advance booking features (reserve item)
Add message when returning borrow
Supervisor / admin change borrow status
Add message on repair item

Repair history in item history

Log of all activities (admin only)

Low stock option alert

Automatic number appending



8. Inspection of the current application

8.1. Register form

Register E-Borrow

Information

mMsLNgs:=uu

Confirm

When we first saw the application, we had to register to use the application. The
first thing we noticed is that we can just enter anything anywhere. Meaning if we
want to fill in *1” everywhere, we can. There is no validation, which is not good.

Also, we can see that there is no “back” button. If we accidentally click on
“register”, there is no way for the user to go back.




8.2. Login form

Email

Password

o =

When filling in nothing and pressing “login” you don’t see any error messages.
This is not user friendly. Only when you type something and try to log in, you can
see an error message (in Thai, so not in the language of the browser).

Additionally, we are concerned that this system, with its custom registration page
storing data in a local database without adequate verification, coupled with a
login page that fails to validate input values properly, could pose a significant
security risk.

8.3. First impression

KMITL = E-Borrow a1 =
Q Search

Q Search
+ Barrow Q search

& Return B
Show 10 4 entries Search

"D Borrow History
# No. Name Model Brand

1 RAI-ELEC-MUL-201-01 Digital Multimeter UTBIXD (01) MULTIMETER KITS UNI-T
2 RAI-ELEC-MUL-201-02 Digital Multimeter UTBIXD (02) MULTIMETER KITS UNET
3 RAFELEC-MUL-201-03 Digital Multimeter UTBIXD (03) MULTIMETER KITS UNI-T
4 RAI-ELEC-MUL-201-04 Digital Multimeter UTBIXD (04) MULTIMETER KITS UNI-T
5 RAELEC-MUL-201-05 Digital Multimeter UTBIXD (05) MULTIMETER KITS UNI-T

[ RAIFELEC-MUL-201-06 Digital Multimeter UTB9XD (06) MULTIMETER KITS UNI-T

7 RAI-COMP-ACES-801-01 Basic Arduino Learning Kit (01) COMPUTER ACCESORIES ThaiEasyElec

That is what the landing page looks like when you first login, there is a lot going
on. On the left side is the navigation bar with all the pages, and the rest of the
page is a view of the database with all the available items. The navigation bar
looks very good and user friendly, it is simple and easy to use and folds in if you
want it to. The main part also has a search function, where you can search for
anything by name, no brand or model. We noticed that if there are multiple items
that are the same, they all show up on this screen. The last thing we noticed is
that the database is not shown in full on the page, on the bottom there is a slider
for showing the rest. These last 2 things make the first page a bit overwhelming
and confusing.



8.4. Borrow page

Ty KMITL = E-Borrow

Do
=

Borrow
Q search

=

< Return Borrow Date

D Borrow History 05/03/2567 13:44:29

Borrower

11

Return Date

Equipment List

-- select--

Confirm JN:EE3

The borrow page still has the clean navigation bar. The rest of the page looks
good as well, and it is easy to use. The best part of the page is that it fills in the
date automatically, so you don’t have to go look for it. There is also a button that
sends you back to the home page. The only thing on this page that bothered us
is that the search bar gives you again all the items with the same name, and that
makes it a bit chaotic.

8.5. Return page

T KMITL = E-Borrow 21 8
Borrow list
Q search
oo
T

D Borrow History

Show 10 % entries Search

# 1 Borrow Date Return Date Count Days Equipment Type Status

No data available in table

On this page is shown what you have borrowed from the university that you have
not brought back yet. We like this concept very much, as well as the add borrow
button that send you to the borrow page.



8.6. Borrowing history page

Ty KMITL = E-Borrow 9 =

“D Borrow history

Q search
+ Borrow "D Borrow history
< Rets
e Show ' & entries Search
“D Borrow History
s 1

Borrow Date Return Date Equipment Status Status Approve

Mo data available in table

The borrow history page shows you everything you have borrowed in the past
and have brought back. This is also a nice addition to the inventory system.

8.7. Approve borrow (admin)

5 KMITL = E-Borrow L9 28 o
Approve Borrow
Q se:
bl
& R
Show '© = entries Search
D Borrow Histery
# " Borrow Date Borrower Return Date Count Days Equipment Type
+ Approve borrow
1 07/03/2567 121250 Dio Tony 08/03/2567 1 Extension Cord 3m 5 way with  Return 20

Now let’s look at the website from an administrator perspective. The first pages
stay the same as before, but certain pages have been added. Starting with
Approve borrow, on this page there is a list shown of all the request to borrow
something as well as all the requests to return something. This would be quite
chaotic if the system was in full use and there were more requests. For each
request there is a button to approve or reject the request and each button
triggers a notification pop-up.



8.8. Report borrow (admin)

(Female) Converter

D KMITL = 0ne 8 X
Report Borrow
Q search
+ Berron
2 Return B
Date  01/01/2567 [ ] 07/03/2567 ]
D Borrow History
B Export pdf
¥ Approve borrow Show © ¢ entries Search
,

# Borrow Date Borrower Equipment Deadiine Count Days " Return Date Return Status Approve Status * Approver
‘D Repoir history n 3102567 182425 Dio Tony HOMi Cable Im (O1)  28/02/2568 394 rorrome = Dio Tony
© Equipment 72 31012567 181357 Dio Ton MSI GF6S Th

o Tony in 01/02/2567 1 31/01/2567 181415 [renrmes [hvprowed Dio Tony

@ Location n 31/01/2567 181315 Dio Tony MSI GF62 BRE (Win  01/02/2567 1 31/01/2567 181418 [renmes = Dio Tony
~ Only)
22 Users

7 31012567 181259 Dio Tony ACER Loptop (4011)  O1/02/2567 1 31/01/2567 161420 == = Dio Tony

7 31012567 124517 Thanakom Kriangudom  ACER Laptop (40103) 05/02/2567 5 04/03/2567 ¥3721 =D [hpproved Dio Tony

7 30/01/2567 204316 Dio Tony Portable Speaker with 01/07/2567 53 bowowing = Dio Tony

Microphone

n 20/01/2567 151230 Pyae Phyo Min MSI GF62 8RE (101-01)  12/02/2567 " 13/02/2567 151250 freres ] Phpprows Dio Tony

» 28/01/2567 225907 Praiyanka Joshi ACER Loptop 3u01/2567 3 01/02/2567 110716 = = Dio Tony

5] 28/0V2567 165554 Dio Tony Mini-Display port to  30/06/2567 54 ov02/2567 24148 (N Dio Tony

HOMI Corverter
80 28/01/2567 165515 Dio Tony Display to HOMI 30/06/2567 154 ovo22567 24144 (D) = Dio Tony
-

o

This page is very good, you can filter on dates, so that you don’t have too many
entry’s. You can also export as pdf with a button for printing out as well as a
search bar and the sorting is handy on this kind of page.

8.9. Repair history (admin)

2 KMITL = E-Borrow 09 25 ®»
D Repair history

Q search

ot Show | 50 2 | entries Search

D Borrow History
" * Equipment Repair Date Return Date Status

s Bee 1 HP Laptap 07/03/2567 143930 07/03/2567 144209 =

Feport borew 2 Digital Multimeter UTB9XD (0f) . 06/03/2567 102803 [ Fuurned

3 Digital Multimetar UTB9XD (01) - 06/03/2567 102754 c

@) Equipment 4 Digital Multimeter UTBIXD (01) - 06/03/2567 10:27.26 =

(@ Location 5 Digital Multimeter UTBIXD (01) 06/03/2567 102414 06/03/2567 10:2618 =D

2 Users 6 DOBOT Magician 18/01/2567 175354 18/01/2567 175358 | Bwoken |
7 175mm 3D Printing Filament (ABS) - 15/01/2567 163212 =D
8 175mm 30 Printing Filament (ABS) - 1WOU2567 143346 c
9 Msl GF62 8RE (101-01) 08/01/2567 124313 1010142567 125724 [rcturmed
0 HP Laptop 0B/01/2567 124305 10/01/2567 130132 [eturme ]
n HP Loptop 0B/0V/2567 124259 10/01/2567 130030 =
2 DOBOT Magician - 0B/01/2567 1215:00 o
I} HP Laptop - 04/01/2567 20:06:56 c
" HP Loptop - 04/01/2567 20:06:47 [Fcturmed]
15 HP Laptop - 04/01/2567 193718 =
16 HP Laptop - 04/01/2567 193709 [ enrmea)

This is also quite a good and clear page, the few columns make it an easy to
understand page without confusion. Maybe adding a date filtering would be good
if the application was bigger and more items were being used.



8.10. Equipment (admin)

i oL )
e Equipment

Aseeren “
+ Barrom
+Add 58 Print Barcode

& Return
Sham & ¢ eniries Search
"D Borrow History
* [J Mo, Hame Model Brand Location Status
+ Approve borrow
wm Extension Cord 20m {Roll Tashino HE2 - HM Inventory Zone E Storage 2 L oo |
@ Report borrow o
"D Repair history 0 Extension Cord 20m (Roll Toshino HEZ - HM Inventory Zone E Storege 2 (E2) L oot |
m m 0 RAHMOBI-DRO-101-02 Tello Drane (Black) Ryze HAZ - HM Inventory Zone A Storage 2 (E£23) CL oot |
@ Location
3a# Users E | Extension Cord 3m 5 way with IS8 Tashina HE2 - HM Inventory Zone E Storage 2 (o) [@ESHEDN
0 [ Portoble Speaker with 2 Microphones Soundmilan HAT - HM Inventory Zone A Storage 1 E2) L1 Dot |
[0 RAHELEC-SPA-101-02 Driller GSB 18 VE-EC Professional SOLDERING GUNS BOSCH HC4 - HM Inventory Zone C Storage 4 (EZ0) [Z15H] Dot |
1w [ RAICOMP-ACES-136-01 Ipad Suaad 201 HA - HM Iventory Zone A Storage | ) [ 0D
AN RAFELEC-POW-401-36 AC-DC Adapter 9V, 24 (36] Power Supplies Venus Supply HA3 - HM Inventory Zone A Storsge 3 [EX0) (120 Doete |
[ RAHELEC-POW-401-35 AC-DC Adapter 9V, 24 (35) Power Supplies Venus Supply HA3 - HM Inventory Zone A Storoge 3 EX3) e
E NN RAFELEC-POW-401-34 AC-DC Adapter 9V, 24 (34) Power Supplies Venus Supply HA3 - HM Inventory Zone A Storage 3 2 CL oot |

erevous [l 23 ¢ 0 Next

This page displays all the equipment that can be borrowed from the university.
This also gives the administrator some options, you can add, edit or delete the
items. Different to the search and borrow pages where every single item is
shown, what we do not like. On this page it is actually really helpful to have.
There is also a button on the screen that allows you to print out the QR-codes.

8.10.1. Add equipment

i KMITL = E-Borrow L0 28 =

Add equipment

Q seerch
s
eturn Picture
e Mo
2 Us
Name
Madel
Brand
Location
~ nsan
Status
Opan O Close

= -

The “add” button on the equipment page leads you to another page. On this
page you can choose to add an item to the list. Here you can enter its basic
information, as well as a picture. The bad thing we noticed here is that the only
required field is the location, this enables people to add empty items to the list.



8.10.2. Edit equipment

3 KMITL = EBorrow 09 28 =

edit equipment

Extension Cord 20m (Roll)

HE2 - HM Inventory Zone E Storace 2 v
Status

® Open O Clase

Status Repaiing

® Mormal O Rapair ) Broken

m Back
If you push the edit button you go back to the add equipment page, with the
only difference being that the known information is filled out in the form and the
title is different.

8.11. Location (admin)

i KL = EBorrow 0 28 X
Location
Q search
+ Add Deta

Show u E
" Lacation
1 HF2 - HM kwentory Zone F Storage 2 12 o |
2 HF1 - M Iventory Zane F Storage 1 L osiere |
3 HF3 - HM lwentory Zone F Storage 3 [ sun
4 HE3 - HM Inventory Zone E Storage 3 (1= Dot |
5 HE3 - HM Inventory Zane E Storage 3 220 Do |
6 HE2 - HM lventory Zone E Storage 2 w2
7 HET - HM Inventery Zane E Storage 1 o e [
8 HD2 - HM Inventary Zone D Storage 2 72N O |
9 HD1 - HM Inventory Zone D Storage 1 w0
© HB1 - HM Inventory Zone B Storage 1 (22 Dot |

g ' R

This page is again quite good, it shows all the locations where there is storage
for equipment. On this page you can add, edit or delete locations. You can again
search for one as well. On this page we noticed that if you have less entry’s than
the amount specified on the top, the button for going to another page jumps with
it to the top, staying just underneath the last piece of data.



8.11.1. Add location

G, KMITL = E-Borrow 0 2s %
Add Location
Q Search
& Return Locion
“D Barraw History |
+ Approve bomrow u Back

@ Report borrow
D Repair history
@ Equpment

@ Location

2 Users.

On this page you can enter a new location, otherwise it is empty. There is no
basic format in which a location can be entered. This could be done in order to
make sure that no one can just enter anything.

8.11.2. Edit location

G KL = E-Borrow o 28 =

On this page you can edit the location data, it is again empty other than the one
form element.



8.12. Users (admin)

i KMITL = E-Borrow 00 23 =
Users
Q search
+ —
+ Add User
Show ¥ t Search
" Student Code Firstname Lastname Tl Email Level Status
1 8 8 8 8 8 = [ooen ] P Possword (323
X olate
2 2 2 2 2 2 [ e = # Password LA
X oalote
3 65011402 Natwasa Manomaiwiboon 0900060151 65011402@kmitiacth = [ooee] P Possword [CR 23
X olote
i 64011444 Krit Hoonpangsmanant 0B0S925565  64011444@kmitlac th = = P Password [A=8
X Delete
5 66011066 Myat Noe. 0o 0651184001 66011066@kmitlac th [ ] [ over | Wﬂu
6 66011056 Liinth Eampikul 0823695060  66011056@kmitiacth [ fooe] Wﬁ.
7 65011563 Tanakorn Youngmeesuk 0972356319 65011563@kmitiacth == = P Password [ 418
X olote
8 65011508 Thitiphan Chennukmatupoom 0969323625 65011598@kmitiacth = [0} an
9 63011322 Suphason Suttinon 0843503545 63011322@kmitiacth = = w. £
10 65011415 Om Prakash Acharja 650638698495 65011415@kmitlacth [ | [ open] Eum

On this page we can see all the registered users of our web application, you can
see basic information as well as level clearance and status. You also have a
couple of buttons that you can use: add user, password, edit and delete.

8.12.1. Add user/register page

G KAITL = E-Borrow ol 28 ®
Register
Q Search
st o~
2 Returm Student Code

D Borrow Histary

+ Approve borrow

B Peport borrow

(@ Location

4 Users

If you click on add user, you are sent to a page called register. On this page you
can add basic information of a user, as well as set the role they have and the
status of the account. You can not enter a password on this page so that is some
extra work you will have to put in to create a user.

20



8.12.2. Password setting

KMITL = EBorrow 0 28 X

Password Setting #2-Unuana : test test

card
+ Borrow Password Setting B2-unuana : test test

£ Retum sashy

BudusRashu

3 -

This page only contains a form that lets you add and confirm a password of the
user you have selected. You can change the password of a known user as well, it
does not matter what role they have. The users don’t even get a message to let
them know their password has been changed. This could be a severe security
breach if someone ever got in. You could even change an admin password if you
wanted to.

8.12.3. Edit register

KMITL = E-Borow M9 28 X

This page allows you to edit the basic information of a user, you can take
away/give admin rights to/from the users. You can also change the status of an
account to closed.

21



8.13. Generadl

To give a general overview of the current application. It looks good and is very
fast. There are things that should be fixed like a user profile page. The f11
button is kind off useless. The sidebar isn't properly aligned. The table is too big
and doesn’t look good on mobile. There is no option to filter on multiple criteria.

Also, we think it might be best to combine the return and history page together
into one page. This could make it easier to understand.

The security also lacks some things that we will need to change on our own
application. And we think that merging some of the extra pages (i.e. add, edit)
would be beneficial as well.

Overall, a good start but it feels like a half-finished product. We will do our best
to implement everything they asked for so that the new system is everything
they need, and they can step away from the google forms.

22



9.1. Front-end

Next.js is widely acclaimed for its exceptional capabilities in
the development of modern web applications, especially as a
S frontend framework. Utilizing React, it offers an enhanced

experience for building user interfaces, incorporating server-
side rendering (SSR), static site generation (SSG), and client-side rendering
methods to optimize performance and user experience across the web.

Next.js includes automatic image optimization with the next/image component,
which serves optimized images in the formats supported by modern browsers,
resizing images on demand. This feature significantly improves loading times and
performance by reducing the size of images without compromising quality.

Built-in internationalization (i18n) support in Next.js allows for the creation of
multi-language web applications with ease. It provides automatic language
detection, URL routing, and efficient loading of localized content, making it
simpler to develop global applications. Which would be very helpful here so we
can just detect the language of the browser and give the error messages in that
language.

9.2. Javascript VS Typescript

For next.js we can choose whether we want to build our app with JavaScript or
typescript. So, which one is better? Well, they both have their pros and cons.
JavaScript is easier to learn and more forgiving but that also means it's more
prone to errors and really difficult to scale for larger projects. Typescript on the
other hand is a superset of JavaScript so all valid JavaScript code will also work
in typescript but the extra features that It’s less forgiving so it can catch errors
faster.

Ultimately, the best language to use to build Next.js applications is the one that
you are most comfortable with and that best meets the needs of your project. If
you are new to programming, I recommend starting with JavaScript. Once you
have a good understanding of JavaScript, you can then decide if you want to
learn TypeScript. In case you like to build production level projects with huge
code base without a doubt typescript will be the best option for you. (Salman,
2023)

Next.js is built with TypeScript under the hood, so you get better IntelliSense and
type definitions in your editor by default with just JavaScript. But when you
couple that with TypeScript, you can get an even better developer experience —
including instant feedback when your component expects props, but you didn’t
pass any. Well, this is something most IDEs understand even if you don’t use
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TypeScript. But as you work with Next.js, you will build many components with
optional props, as well as many utility functions which can be enhanced with
TypeScript for better bug spotting, documentation, IntelliSense.

You're also able to build with Next’s exported types and define your own to build
with across your applications. These types help give your code better structure
by dictating what your objects, arrays, etc., look like ahead of time. That way,
you, your code editor, and any developer after you knows how to reference your
code. (Chaudhari, 2023)

So, in the end what does it all comes down to? Are we working on a bigger

project, using typescript for more documentation, better bug spotting and better
intellisense. That’s why for this project we are going to use Typescript.

9.3. Back-end

As for our back-end we should also use Next.js. This is S
convenient because we don’t need to change languages, I\—
| Js

we can just use Next.js for front- and back end. —

Here we will write API-calls to our database to show the data on our website.
One of the core features that facilitate Next.js's use as a backend solution is its
API routes. These routes allow you to create RESTful APIs directly within your
Next.js application. By placing any file under the app/api directory, you can
create an endpoint that behaves as an API. This setup simplifies the development
process as you can manage both your frontend and backend code in a single
project, making it easier to develop, test, and deploy your application.

API routes in Next.js are essentially serverless functions that run on demand,
scaling automatically with the number of requests. This serverless approach
reduces the overhead of server management, ensuring that your application can
scale effortlessly without the need to manage infrastructure. It's particularly
beneficial for applications with fluctuating traffic, as it can dynamically allocate
resources to meet demand.

Handling authentication in Next.js apps can be managed through API routes,
utilizing libraries such as NextAuth.js. This library simplifies the implementation
of authentication systems, supporting various authentication providers and
strategies, including email, social login, and JWT tokens. Moreover, Next.js apps
can be secured using standard web security practices, such as secure headers,
HTTPS, and data validation/sanitization to prevent common web vulnerabilities.
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9.4. Database

PostgreSQL PostgreSQL is a powerful, open-source object-relational
database system known for its robustness, scalability, and

adherence to SQL standards. It has become the go-to
database for a wide range of applications across various
industries, from startups to large enterprises, due to its
advanced features and reliability. PostgreSQL offers a
sophisticated yet practical solution for managing data,
regardless of the complexity or volume, making it an ideal choice for both
traditional and modern, web-facing applications.

Data integrity and reliability are paramount in PostgreSQL, with features such as
atomicity, consistency, isolation, durability (ACID) properties, sophisticated
locking mechanisms, and foreign keys ensuring that the database remains
consistent and robust under various conditions. It also supports savepoints and
point-in-time recovery, enhancing data protection and allowing administrators to
restore data to a specific moment in case of an error or system failure. This is
very useful when working with a lot of data that changes constantly.

In order to create the database and make a

connection with it we are going to use Prisma.io. The P .
purpose is that Prisma simplifies database access by risma
providing an easy-to-use API for querying and

managing our database. Prisma is used on the

backend to make sure our database is created with schemas and for data
fetching. Or as Prisma like to say it:

“Prisma makes working with data easy! It offers a type safe Node.js & TypeScript
ORM, global database caching, connection pooling, and real-time database
events.” (Rauch, n.d.)

9.5. Ul

For our UI design framework, we are incorporating both

TailwindCSS and MUI to leverage the unique strengths of each.

TailwindCSS has been chosen for its efficient UI construction and

component management. Its performance is notably superior,

outperforming traditional CSS by 48%, as highlighted by Austin in 2023. This
significant improvement makes it an optimal choice for crafting responsive and
visually appealing interfaces with less effort. (Austin, 2023)

MUI complements our design strategy by providing a robust set of
React components. This integration is essential for achieving a
sleek and attractive UI design, facilitating the development of
complex UI features with simplicity and elegance.
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By combining TailwindCSS's efficiency and MUI's comprehensive component
library, we aim to create a user interface that is not only beautiful and user-
friendly but also highly performant and scalable. This dual-framework approach
allows us to harness the best of both worlds, ensuring a smooth and responsive
user experience across our application.

9.6. Real time updating

For implementing real-time updates, we're planning to integrate WebSockets into
our system. This technology enables instant communication between the user's
browser and our server, ensuring that whenever a new request hits the database,
the user on our website will receive an immediate notification via a popup.

Using WebSockets might be a bit more sophisticated than other methods for
achieving real-time updates, but I've successfully utilized it in a previous project.
This experience gives me confidence that incorporating it into our current web
application will significantly enhance the user

experience by keeping everyone informed with the
latest updates as they happen. m‘ WebSocket

Another approach might be to use React Querry. I've only heard about this
method once and there is not a lot of documentation available, but this might
also be a valid path to achieve the same result. Real Time updating.

9.7. Push alerts

To implement push alerts in our application, we're planning to focus on two main
channels: email and LINE push notifications. There are others but these two
seem to be the two most useful.

For sending email notifications, there are several tools and services we can
utilize. These tools enable us to automate the process of sending out email alerts
whenever specific actions occur within our application, such as new requests or
updates.

For LINE notifications, we'll need to integrate with the LINE Messaging API. This
requires setting up a LINE developer account, creating a LINE bot, and
configuring it to send notifications. With this setup, we can send real-time alerts
directly to a user's LINE app, informing them of new developments or updates
relevant to their interests or actions on our platform.
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aim to offer our users a flexible and efficient way to stay
informed about important events and updates, enhancing their
overall experience with our application.

‘ By leveraging both email and LINE for push notifications, we

9.8. Authentication

In evaluating our options for implementing authentication, we've narrowed down
our choices to two primary candidates: Firebase and AuthO.

i A
orreRe yggauthO

For our project, customization is a key requirement, especially the ability to
incorporate our own fields for login and registration processes. After careful
consideration, Firebase emerges as the more suitable choice due to its superior
customization capabilities. It allows for the integration of custom user fields
directly within the authentication flow, enabling us to tailor the login and
registration experience to our specific needs. This flexibility extends to using
Firebase's other services, such as Cloud Firestore or Realtime Database, to store
and manage additional user data beyond the standard authentication
parameters.

While AuthO also offers a high degree of customization and a user-friendly
interface for managing authentication flows, it seems that Firebase provides a
more granular level of control that aligns better with our project's requirements.
This includes the ability to create completely custom user interfaces for
authentication, without the need for redirecting users to external pages, and the
option to handle custom data more seamlessly within our application's
infrastructure.

Moreover, Firebase's integration with other Google Cloud Platform services could
offer additional advantages in terms of scalability, data processing, and analytics,
which may prove beneficial as our project evolves.

In summary, although AuthO is an exceptional choice with strong features for
managing authentication flows, Firebase's extensive customization options and
seamless integration with custom fields and additional user data make it the
preferred choice for our project's specific needs. This decision is guided by our
priority to deliver a tailored and integrated user experience throughout the
authentication process.
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9.9. Infrastructure

Here is what our infrastructure will look like:

ﬂocal server \

4 N
Full-stack - - Database

container

docker .
(N}

\_ /

The infrastructure for this application will be very simple because does it not
require a big and complicated infrastructure.

h J

The infrastructure for this application will look as the picture above suggests. On
the local server there is a vSphere hypervisor installed, on this hypervisor I will
create a Linux server. On this server I will install docker, and with this I will
create 2 containers, 1 for the Next.js application itself and another for the
PostgreSQL database. This way the application is easily scalable in the future if
that is what the university wants.

9.9.1. Hosting
. ) vSphere is a software suite developed by VMware,
| \ offering virtualization and cloud computing solutions
for businesses. It facilitates the creation,

— | management, and optimization of virtualized
infrastructure and cloud environments. Key

VMwa e components include the ESXi Hypervisor, which

& partitions physical servers into multiple virtual
VS p h ere machines (VMs); vCenter Server for centralized
management and monitoring; the vSphere Client for

web-based interface access; vSphere High Availability (HA) for automated
failover protection; vSphere Distributed Resource Scheduler (DRS) for workload
balancing; and vSphere Storage, providing virtualized storage solutions. Overall,
vSphere simplifies the management and optimization of IT resources, granting
businesses increased flexibility, scalability, and efficiency in their operations.
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9.9.2. Containers

Docker is a widely used platform for
developing, shipping, and running
applications within containers. Containers
are lightweight, portable, and isolated

environments that bundle an application

dOCker with its dependencies. Docker simplifies

the process of creating, deploying, and
managing containers through its core components: Docker Engine, Dockerfile,
Docker Image, Docker Container, Docker Hub, and Docker Compose. It allows
developers to package applications into portable units called Docker images,
which can be easily shared and run on any platform that supports Docker. Docker
has significantly impacted software development by providing a standardized and
efficient way to package, distribute, and run applications across different
environments.

9.10. Security

How the security measures will be implemented is mentioned in detail in the
other file (Project_Plan_Security.dockx).

In simple terms the CCS student will play the role of an evil developer on the
developer platform. He will clone the repository weekly and check for
weaknesses on the platform while also trying to exploit the application. The
information gotten from this will be used to secure the application.
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10.1.2. Student login:
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10.1.3. Supervisor login:
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a HF2 - HM Inventory Zone F Storage 2

HF2 - HM Inventory Zone F Storage 2

| HFZ-HMinventory Zone F Storage 2

HFZ - HM Inventory Zone F Storage 2

2, Users

Name

T4 Sortby

Mame »

* Lozation: REE bullding, Main...

Student Code

(+nao0 | (@ eeTE ) @ Export Excel |

-

FIRST NAME ¥ LASTHAME
| MyatNoe Heonpongsimanont
B8 Uit Elampikul
O |
"1 Thitiphan Chenrukmatupoom
[l Suphason Suttinon

-
-

STUDENT CODE

65011402

44001444

A6011066

A6011056

6501563

E-rmail

TELEPHONE %

Q

2@

EMAIL

OP00040151 suparat. pugkmitl...
OB arucha
051184001 atehariya bogkm...
OB23495060 6110044 @kmit]
0972356319 &6016100@kmitl...

4

John Doe
ohndoe@kmitl.com

ROLE -

STUDENT

ADMIN

SUPERVI...

ADMIN

STUDENT

John Doe
fohndoe@kmitl.com

ACTION
7 W
7 o
7 W
7
s m

ACTION
7 W
|
Z @
7
7 |
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Borrow
Return
History
Supervisor
Requests
Repairs
Admin
Products
Locations

2\ Users

[¥ Logout

Borrow
Return
History

Supervisor
Requests
Repairs

Admin

® Products

Locations

Users

[+ Logout

T4 Sortby

re T

Tl Sortby Date bor

(O History: JohnDoe

>

X Locatan: RCC building, Main,

REQUESTED BORROWS

Model: MULTIMETER KITS

Maodel: MULTIMETER KITS

Maodel: MULTIMETER KITS

>

* Location: RGE bulding, Main....

HISTORY

e

Name: John Doe
® o

Name: John Doe
Student code: 054785642

b Reparation

’ Name: John Doe

Student code: 05478642

Approver Request Date

* Brand: This isa longtext foren...

MName: Digital Multimeter UTESXD(01) A\ Rejected

Year: 2023
Brand: UNI-T

Rejected by: John Doe

Name: Digital Multimeter UTESXD{0T) (2) Approved

Year: 2019 Approved by: John Doe
Brand: UNI-T

Name: Digital Multimeter UTEFXD(01) (&) Approved

Year: 2021 Approved by: lohn Doe
Brand: UMI-T

Mame: Digital Multimeter UTB?XD (01} & Rejected

@ History:Digital Multimeter UT89XD (01)

Ernail Student code

% Hranct Thisia along bext for ex..,

Telephone: 0933243356
E-mail: 6301144 @kmitl.ac.th

Telephone: 0933263356
E-mail: 6301M&4@kmitl.ac.th

Talarhana: MOTTILTIEL

Location: HAZ - HM Inventory Zone. ..

Location: HAZ - HM Inventory Zone. ..

Location: HAZ - HM Inventory Zone. .,

Q f John Doe

= 2 johndoe@kmitl.com

Location

€]

)

O

fal ‘? John Doe

johndoe@kmitl.com

)

/N 2 Days late

@) Repaired

) Cntime
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10.2. Mobile

10.2.1. General:

KMITL

Where
borrowing
meets
brilliance!

Your campus borrowing hub! Instantly
access and borrow items from
textbooks to tech, making student life

simpler.

Getstarted

= o@

-

A User profile

£

e

Upload new photo @ Remove
Personal Info 2 Edit
Full Name student Nu
JohnDoe 45872530
6622249773 Student
johndoe@example.com

KMITL

KMITL

SignIn

~
W7 Signinwith google

Are you new? Create ! unt

KMITL

SignUp
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10.2.2. Student login:

X KMITL

Links
2. Borrow fwd o B -
9 B N Narse Model « DOITOW aetalls
Salect (o] Selact v
D Return > Brand Lacation
select W Selact A
¥ History >
PRODUCTS  PENDINGBORROWS Name

Digital Multimeter UTBXD (01)

| S

Digital Multimeter UT89XD (01)

Model
MULTIMETERKITS

Brand
UNI-T

Modal
MULTIMETER KITS

Brand
UNI-T

Location
HA3 - HMInventory Zone A Storage 3

Location
HAS - HM Inventory Zone the zec...

Selecta
pickup time

Feb 2023 >

Digital Multimeter UTB9XD (01)

| S

[« Logout

SUN MON TUE WED THU

29 30 3 1

Model Brand
MULTIMETER KITS UNI-T
Location

HAS - HM Inventory Zone the sec...

Borrow

2. Borrow details X

12 13 14 15. 1718

L. Borrow details

Select a pickup time Brand Location
Select W Select A
Feb 2023 > < D
UM MON. 11 WED THU R T
29 30 n N | N — PRODUCTS PENDING BORROWS
5 6 7 8 9 MmN
Dewnload the file and re-upload it Download Digital Multimeter @© Pending
with a signature of your teacher, UTBPXD{O1) (D 12/03/24 - 20/03/24

YOUARE MAKING AN URGENT BORROW REQUEST!

Modal Brand
19 20 21 22 23 24 25 MULTIMETER KITS UNI-T
& Locati
ocation
= @ & 88 Click to upload or drag and drop HAS - HM Irventary Zone the sec...
JPG, JPEG, PNG, PDF less then 5MB.
- S

Cancel ] L@ Borrow ] ‘R Addtocart|

ARE YOU SURE YOU WANT TO CONTINUE? Digital Multimeter (@ Pending
UTB9XD (07) (D 12/03/24 - 20/03/24
[ Cancel ] [@ Borraw] [ VAddto cart] Model Brand
' : MULTIMETER KITS UNI-T
Location

HA3 = HM Inventory Zone the sec...

Cancel

47



= 2@

9 Return
Return Date Borrow Date
Select B Select B
Name
Search Q
@ 2daysleft ® 12/03/24 - 20/03/24
Name
Digital Multimeter UTE9XD (01)
Model
MULTIMETER KITS
Brand
UNI-T
Location

HA3 - HM Inventery Zone the second floar

= D@

O History
Return Date Borrow Date
Select E Select E
Name
Search Q
@ Ontime @ 12/03/24 - 20/03/24
Name
Digital Multimeter UTB9XD (01)
Model
MULTIMETER KITS
Brand
UNI-T
Location

HA3 - HM Inventory Zone the second floor

@ 2dayslate ® 12/03/24-20/03/24
Name
Digital Multimeter UTBZXD (01)
Madel
MULTIMETER KITS
Brand
UNI-T

Location

- HA3-HM Inventory Zone the second floor

10.2.3. Supervisor login:

X -
Links

9. Borrow >

) Return >

) History >
Supervisor

[°] Requests >
¢ Repairs >
3% Lendings >

[¢ Logout

@ 1daylate @ 12/03/24 - 20/03/24
Name
Digital Multimeter UTB2XD (01)
Model
MULTIMETERKITS
Brand
UNI-T

Location

HA3 - HM Inventory Zone the second floor

= al

2. Requests
Narmie Request Date
Search ] Select =
Locatian Requestar
Selec v Search Q
@ Pending
B, JohnDowe (12003724 - 20003724
Mame
Digital Multimeter UTB9XD (01}
Madel
MULTIMETER KITS
Brand
UNI-T
Year Location

2023 HAZ - HM Inventary Zone. ..

(rope ) (owow)

& Pending
2, JohnDoe (D 12/03,/24 - 2000324

Mame

Digital Multimeter UTEFXD (01}
Madel
MULTIMETER KITS
Brand
UNI-T
Year Location

2023 HAZ - HM Inventary Zone, .,

A You're about to reject a borrow
request. Are yousure?

Name

Digital Multimeter UTS9XD(01)
Amount
1

Requestor
JohnDoe

Reject message

Message

[ Cancel ] [Conhrm J
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You're about to approve a borrow
request. Are you sure?

Name

b Digital Multimeter UTB9XD (O1)

Amount

1
Requestor
JohnDoe

Approve message

Message

[_Cancel J l Confim

O Lendings

Mame Borrower

Search Q Search Q
Approver Date

Search Q Select B

+l Sortby Date »

PENDING BORROWS  PENDING RETURNS HISTORY
@ Pending
£, JohnDoe @ 12 March 2024 - 11.454M
MName
Digital Multimeter UT89XD (071)
Model
b MULTIMETER KITS
Brand Year
UNI-T 2023
Location Approver
HA3 - HMInventory Zone... John Smith

INREPAIR REPAIR HISTORY
@ Inrepair
A, JohnDoe @ 12/03/24-
MNarme
Drgital Multimeter UTEXD{(01)
Model
MULTIMETER KITS
Brand
UNI-T
Year Lecation
2023 HAZ - HMInventory Zone. ..
@ Inrepair
R JohnDoe @ 12/03/24-)
Name
Drgital Multimeter UTEXD{(01)
Model
MULTIMETER KITS
Brand
UNI-T
Year Lecation

HAZ - HMInventory Zone. ..

@ You're aboutto hand over this
item. Are you sure?
©® 12March2024 - 11.45AM

Name
Digital Multimeter UT89XD (01)

Model
MULTIMETERKITS

Approver Brand
JohnSmith  UNI-T

Year
2023

Borrower
John Doe

Location
HA3 -HM yZone the d building

[ Conﬁm\J

[ Cancel ]

#% Repairs

Mame Repair Date
Search Q Select (]
Status Retum Date
Select hd Select B8
Tl Sertby Year >
IM REPAIR REPAIR HISTORY
&) Repaired
A JohnbDoe ® 12/03/24 - 20/05/24
MName
Digital Multimeter UTBSXD (01}
Madel
MULTIMETER KITS
Brand
UNI-T
ear Location
2023 HAZ - HM Inventory Zane...
m Broken
£ JohnDoe @ 12/03/24 - 20/03/24
Mame
Digital Multimeter UTBIXD(07)
Model
MULTIMETER KITS
Brand
UNI-T
Year Location

AT

[AT%3

[RTY [SP— ——
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— JA\

O Lendings
Name Borrower
Search Q Search Q
Approver Date
Search Q Select E
T4 Sortby Date »
PENDING BORROWS PENDING RETURNS HISTQRY
[©] Pending
£ JohnDoe @ 12 March 2024 - 11.45AM
Name
Digital Multimeter UTBZXD (01}
Model
MULTIMETER KITS
Brand Year
UNI-T 2023
Location Approver
HA3 - HM Inventory Zone. .. John Smith

10.2.4. Admin login:

Links

S, Borrow >
) Retun >
I History >
Supervisor

) Requests >
3% Repais >
Admin

) Products >
© Location >
23 users >

[¢ Logout

O Lendings
Mame Repair Date
@ You're about to receive this item. Search Q Select B
Are you sure?
© 12March 2024 -11.45AM H Sorthy  Year >
Name
Digital Multimeter UT89XD (01)
PENDING BORROWS PENDING RETURNS HISTORY
Model
MULTIMETERKITS
Approver Brand Year 82 JohnDoe @® 12 March 2024 - 11.45AM
JohnSmith  UNI-T 2023
Name
Borrower Giver Digital Multimeter UTB9XD (01)
JohnDoe John Smith Mackl
) MULTIMETER KITS
Location Brand Year
HA3 - HM|| yZone the UNI-T 2023
Location Approver
HA3 - HM Inventory Zone... Jahn Smith

[ Cancel ] [ Confirm ] -

Il
>

M Products
Model
Q Select v
Brand Location
Selact v Select hd

Add product

Tl Sortby Year >

Q¥

-
Click to upload or drag and drop
JPG, IPEG, PNG less then 5MB.

(o0 ] (@omere)

[J ProDUCTS

=
RAI-ELEC-M...

Brand Mame

UNI-T Digital Multimeter UTE?XD (01)
O Year Madel

2020 MULTIMETER

Location

HAS - HM Inventary... Vi @ HO)

| S
RAI-ELEC=M...

Brand MName

UNI-T Digital Multimeter UTB9XD (O1)
O vear Model

2020 MULTIMETER

Name
Nama

Model

Model

Brand

((© Ad |

[ Cancel ]
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P Add product

[ Cancel | [ @ Add ]

2 Users
Q Q
E-mail Level
Search Q Select v

14 Sortby FirstName)>

[ 200 ] (goasme) (@ eponexca )

[0 users
First Name Student Code
Myat Noe 65011402
Last Name Telephone

O Heoonpongsimanont 0900060151
Ermail
suparat. pu@kmitl.ac.th
Level
STUDENT Z w9
First Name Student Code
Myat Noe 65011402
LastName Telephone

2 Hoonpongsimanont 0900060151
Email
suparat.pug@kmitl.ac.th
Level
STUDENT s W D
First Name Student Code
Myat Noe £5011402

[ —

11
>

@© Locations

Mame
Select

MHame »

14 Sortby

[0 LOCATIONS

D Name

HAZ - HM Inwentory Zone A Storage 3

Hame

' HAS - HM Inventory Zona A Storaga 3

0 Name

HAT - HM Inwventory Zone A Storage 3
0O Name

HAZ - HM Inwentory Zone A Storage 3
D Name

HAS - HM Inwentory Zona A Storaga 3

D Name

HAZ - HM Imvemtory Zone A Starage 3

L@

) History: John Doe

0

L@

[5) History: Digital Multimeter UTE9XD (O1)

Name Approver
Search Qo Search @]
Request Date Location
Select ﬁ Select hd
Tl Sortby Date >
REQUESTED BORROWS
Rejected by AN Rejected
lohn Smith © 12/03/24 - 20/03/24
Name
Digital Multimeter UTB9XD (01}
Model
MULTIMETERKITS
Brand
UNI-T
Year Location @
2023 HA3Z - HM Inventory Zone ...
Approved by @ Approved
John Smith @ 2/03/24 - 5/03/24
Mame
Digital Multimeter UTB9XD (01)
Model
MULTIMETERKITS
Brand
UNI-T
Year Location KT

MName
Search Q
Ermail Student code
Search o] Search Q
Tl Sortby Date 3
REQUESTED BORROWERS
& 2Days late
A JohnDoe @ 12/03/24 - 2070324
Student Code
05478642
Telephone
’ 0933263356
E-mail [\
630Mé4@kmitl. ac.th O
) Ontime
L JohnDoe @ 2/03/24-7/03/24
Student Code
05478642
Telephone
0933263356
E-mail
&30Méd@kmitl.ac.th ®

(@) Ontime
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10.3. Links to screens

Pc: https://www.figma.com/file/rAbnROfIHKCGDIqVOcOKpa/Inventory-system-
desktop?type=design&mode=design&t=vOCWCuKTR]qVilgD-1

Mobile: https://www.figma.com/file/acxboRAx3vkQi3YaA4kCX8/Inventory-system-
mobile?type=design&mode=design&t=vOCWCuKTR]gVilgD-1

11. Conceptualization of the Application

11.1. Deliverables

We discussed that at the end we must give a project handover. This will be two
different files. One for the user on how to navigate and use the application and
the other for developers to understand the code and the tools we used. Basically
two manuals as project handover including our code.

11.2. Use case diagram

First, we will discuss our use case diagram. This is a visual representation of
everything that a user should be able to do within our application.

Here you can see we have an actor called “user”. This can be a student or
lecturer. We also have an actor called “supervisor”, he can do everything a user
can and more. As last we have an actor called "admin”, he can do everything a
user and a supervisor can and more.
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https://www.figma.com/file/rAbnROflHkCGDIqVOcOKpa/Inventory-system-desktop?type=design&mode=design&t=vOCWCuKTRJqVi1gD-1
https://www.figma.com/file/rAbnROflHkCGDIqVOcOKpa/Inventory-system-desktop?type=design&mode=design&t=vOCWCuKTRJqVi1gD-1
https://www.figma.com/file/acxboRAx3vkOi3YaA4kCX8/Inventory-system-mobile?type=design&mode=design&t=vOCWCuKTRJqVi1gD-1
https://www.figma.com/file/acxboRAx3vkOi3YaA4kCX8/Inventory-system-mobile?type=design&mode=design&t=vOCWCuKTRJqVi1gD-1

—=>

Supervisor %

Inventory System

Borrow and return an item

Make a borrow or return request

/ View profile

Fé

Filter items

Create an account
Reserve a borrow

@ or deny a bo rmw@
Change borrow status

\

|

\\

View item's borrow history
View User's borrow history
Receive and lend items

Generate QR-code

/ﬂ]‘li\g& everything

Export data

|

Admin

Import data from excel
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11.3. Datamodel

We will now be discussing what structure we have come up with for the

database, using a data model.

Reparation ltem 4
id: PK int RY id: PK int
itemld: FK9 int NNA DTC 0 11 locationld: FKE int NNA DTC 0.*
reparairDate: DateTime NNA| 7 |itemStatusld: FK4 int NNA DTC 11
returnDate: DateTime NA name: string NNA -
repairMotes: string NA model: string NNA
brand: string NNA ltemStatus
are
1.1 |active: booléan MNINA name: string NNA
Role number: String NNA
id: PK int 1.1 notes: String NA
name: string NNA — schoolNumber: string NA
=t consumable: boolean NNA
1.1 amount: number NA
| R6
0.* 0.* 1.1 0.* Location
L1 id: PK int
R1 Roleltem name: string NMNA
id: PK int R3
roleld: FK8 NNA DTC
iternld: FIK10 NNA DTC
0 0.*
User ltemRequest
id: PKint R5 PR
e R A | 1.1 0. |itemld: FK3 int NNA DTC R7 RequestStatus
lastName- string NNA requestStatusld: FKT int NNA DTC 0 1 id: PK int
email- strihg NNA R2 borrowerld: FK2 int NNA DTC - =% | name: string NNA.
studentCode: string NNA| 1 4 0 * approve[r)ld_ FI[()E '”.tr.NA R-IEJCA
tel: string NNA - - |requestDate: Date ime
active: boolean NNA startBorrowDate: dateTime NMA
. endBorrowDate: dateTime NNA

11.4. General

decisionDate: dateTime NA
borrowDate: dateTime NA
returnDate: dateTime NA
file: BLOB NA
receiveMessage: string NA
approveMessage: string NA
isUrgent: boolean NNA
amountRequest: int NA

As a font we’ll be using: Source Sans 3

Parameter
id: PK int
name: string
value: DateTime

And as a color schema we chose some colors that match the school:
- Text: #130E01 (black)

- Background: #FFFFFF (white)

- Accent: #CF4307
-  Primary: #FF8400
- Secondary: #FFF5D6 (light yellow-ish)
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