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When setting up the tables, | can look back on the previous normalisation for the
majority of the naming of tables, and attributes with a few changes, when | created the
order table | decided to show that reserved words can be used just with a modification
that being the backtick, this simplifies a difficult to read database in my opinion, however
this can cause issues further on in queries, such as difficulties reading code, or incorrect
guote, instead of the database engineer using a backtick(’) they use a single quote (°).
See the file name TableCreation for the full file
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Part 1- Design

Introduction

Adventureworks Cycles is a Bicycle manufacturer that is aiming to start up an online
marketplace. Their aim is to allow customers to explore purchase and accessories
from their own marketplace, their main request is a data infrastructure that selects
the most optimal solution, as Adventureworks cycles is planning to expand their
organisation after this the aim of the code should be scalability.

Considerations

When creating an online marketplace a number of considerations needs to be
addressed, this will include the type of data saved in the database, such as
passwords, and banking information in this application. The company must also comply
with  general data protection act, this will prohibit the selling of any personal data such as
emails, first name, last name, addresses and phone numbers without the express

permissions from the customer, this will be discussed later in the document,
specifically in the data indexing portion.

Normalisation

Data normalisation is one of the primary concepts in database design, this conceptis the
reorganising the structure of a database to make it the most optimal. When designing a
database you simply cannot jump from un-normalised data to the 3 normal form, as the 1%
and 2" normal form removes duplicate columns and removes partial as Gary Andrus of
DePaul universit] “Atable is in 2NF if it met all database requirements for 1NF, and if
each non-key att s fully functionally dependent on the whole primary key” when this
theory is put into practice it lowers the operation cost to run queries on the database

Adventureworks Cycles 3@ Normal form:

Manufacturer{ManufactureriD(PK), ManufacturerName, ManufacturerEmail, ManufacturerAddress,
ManufacturerPhoneNumber)

Product(ProductD(PK), ProductName, ProductDescription, Price, ManufacturerlD(FK))
Customer(CustomerlD(PK), FirstName, LastName, Email, PhoneNumber, Address, BillingAddress)
Category(CategorylD(PK, CategoryDescription)

Product Category(ProductiD(FK), CategorylD(FK)) Composite Key

Order(OrderlD(PK), CustomerlD(FK), Total, OrderDate)

OrderDetails(OrderDetaillD(PK), OrderlD(FK), ProductlD(FK), Total Amount, Quantity)
Feedback{FeedbacklD (PK), CustomerlD(FK), OrderlD(FK), Feedback, Rating)

Product feedback({ReviewlD{PK), CustomerlD(FK), ProductiD{FK), Review, Rating)
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Entity relationship diagram

When designing for the future, its always best to leave the blueprints, this is what the ERD is
used for, if a new database developer takes over the design of the Database this serves as a
visual representation of the database and its connections. If the database grows to a size
which is unmanageable they might start to redesign the database to become more optimised
for the database size, for example if the server is running slow due to the amount of items
hosted in the products table, they might attempt to split up products into their own category
tables, such as Bike Table, Supplies table and so on.

My design is a little bit convoluted, where the main tables align with the specification, product
categories has been added to show a proof of concept for joins in the database. If | were to
keep working on the database | would remove Product Category, replace it with an attribute
in category such ProductlD (FK). This would have the same outcome for the end user, but
make the backend a lot more reliable, as its one less foreign key condition. See figure 1 for
the ERD design.

Categon

Figure 1 The erd of the database, full scale photo available in the uploaded file

Part 2- Database development

Introduction

With the database design complete the development can begin, this would typically start with
Table creations, this is based off the normalised data previously discussed in part 1
Normalisation. This database will not be managed by me after the handover to
Adventureworks Cycles, which means the sql queries require a level of comments, to allow
for easy cross team cooperation, in an essence | cannot leave them with a piece of code that
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doesn't have any comments, as this is bad practice when handing over project to different
teams.

SQL Queries

The sql queries | have created are simple, and in smaller files, while this might cause an
issue if one file corrupts, it's a lot safer than having the majority of the database creation,
insertion and testing in one file, as the only way to ensure that the root of the database is not
lost is by having off site backups such as cloud backups, which would be paying for another
service incase of server issues. With my previous experience in database development, |
always split the database into multiple sql files, as it increases the readability of the code,
and if issues arise they are typically localised to the file that im working on unless foreign
keys are used.

Table Creation

When setting up the tables, | can Ik on the previous normalisation for the majority of
the naming of tables, and attributes with a few changes, when | created the order table |
decided to show that reserved words can be used just with a modification that being the
backtick, this simplifies a difficult to read database in my opinion, however this can cause
issues further on in queries, such as difficulties reading code, or incormrect quote, instead of
the database engineer using a backtick(") they use a single quote (‘). See the file name
TableCreation for the full file

Table Insertion

Mass table insertions can cause unexpected issues arise such as formatting for a specific
table, if this happens the likelihood of partial data being inserted into the database is
incredibly high when this happens it requires the fruncate command, to remove the entries
into the table, but not delete the table.

Indexing and Optimisation LT ek
Indexing are typically used for just searching through tables, — «  « comrtarie, st
this is incredibly useful for optimisation. However this cannot e how tndexes from customens

be repeated for writing into the database as this be much L et e costons

slower than a regular insert into with a rollback feature for S HBoreUastheme s S A TS i =

the example shown in figure 2, shows an index of the
lastname and firstname from the customer table, this will be
a much faster way of searching in large scale databases,
however as the current scale of this is incredibly small it
does not effect the operational efficiency of the server.
Figure 2 indexing

Rerot id [T 4 P o W g 5 5 | Beer
CQustomerID  Fustame  Lasthame  Emad Phonehumber

v |2 John Smith JohnsmithSgmal.com 0333011 2112
o Em o =] =] =]
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Testing

The testing process for this database will be constraint testing plus insertion testing,
updates, constraints and joins, the purpose of testing these parameters, is to ensure that the
database, works, and is optimised to an extent and can handle being updated without errors.
Katalons example states [2] “The components to be tested are usually database schema,
tables, and database triggers. Testers leverage SQL queries, data comparison tools,
automation frameworks, or load testing” typically in smaller scale operations the testers that
they talk about will be the database developer, this is especially challenging when they test
each table to ensure the reliability of the data being entered, as sometimes they will modify
the code instead of documenting it correctly, which can cause issues in backups.

Constraint testing

When developing a database, its detriment to data validity that there ae constraints
setup. Sometimes they are setup in the creation of the database tables, which you can see
inside the SQL file for table creation with Ratings in feedback and product feedback, or they
might be added later which is kept inside of the SQL query file named alters. A database
administrator might add constraints after the setup of the table as it might prevent them from
inserting data into the table at a mass rate which happened with my insertion query, to fix
this | had to remove the predefined foreign key restrictions, which MySQL automatically
creates, Sam Bendayan describes constraints [3] as “Constraints are declarative” this means
that once they are declared as a rule they are required to be adhered too. | also tested the
attribute of price decimal(10,2) this constrains the data to 2 decimal place, additionally the
feedback rating has been tested, this verified that the attribute didn’t allow anything over the
number 5 was allocated, See figure 3 for the result.

s FTE o= . (7] ==
S I i i S 5 p O

The purpos & rollback is to revert from a potentially harmful update to the last consistent
state, if no backup/ rollback it could result in a completely ruined table or database,
depending on the severity of the mistake. In my case if the mistake changed the wrong
product id it rolled back to just before the update, the harmful update was set for product id1
(A.200.2 bike) to be reduced to 50% off which could’'ve costed the company money however
the correct update was pushed which was increasing product id 2 (a200 frame) see below
images to see the before, after and during the rollbacks (figures 4, 5, and 6). As
geeksforgeeks said [4] "Understanding the differences between these commands is critical
for database administrators, developers, and anyone working with transactional data to
ensure reliable and error-free database operations. Proper usage of these commands
ensures reliable and error-free database operations while maintaining data stability.” The
purpose of the rollbacks is to ensure that the database doesn’t run into reliability issues in
the data, if it does it can negatively impact the other tables and the overall server efficiency.
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FroductlD  Productilame Descripbian Price ManufacturenD

L A.200.2 ‘Whether its the countdown beeps in the start-house or the first kidker at the park, we've made sure this bike can lap it all up 685100 5
2 A.300 Frame Our 300 frame-only option comes with Fox DHY2 Shox, custom-tuned for our DIWE platform and supplies 200mm of travel 475058 5
3 he, 130 Building on the success of the original with updated components and adjustments to offer 2 great value mountain bike, made ... 359200 &
4 Fortus 30 Pro 5 Front 30mm rim offers superior strength due to its Triple cavity construction, ideal for the privateer Enduro or CHracer wantng a d...  190.00 &
3 Fortus 30 Pro 5 Rear 30mm rim offers supenor strength due to its Triple cavity construction, keal for the privateer Enduro of OH racer wanong ad...  310.00 6
[ Euoke Meet the Euoke: Blending dassic race biks inspiration with modern features for 2 brsless ride. 400,00 7
7 Escape The Escape is & gravel fadventure bike designed to thrive in any terrain, smbodying the spirit of sxploration. 429000 7
8 ADV 8.6 The ALY 845 has been designed with maximum versatikty in mind. Exploring beyend paved roads, the rigours of commuting, o, 850.00 &
9 ADY 9.2 MN+1mightbe a thing of the past. Gravel, road, commute, the ADY 9.2 taddes them all, 175000 8
0 Muc-Off all Wieather Chain Lube A Chain lube for all conditions & riding B.%9 9
Figure 4 Before roll back
T e Mg
W5 TS50 wse AdvertuevokaCyes Drows) abectes
| M5 VISES) select e Prchet LINIT 5, 500 W s rurred
. W7 wne AdvertumorkaCyries Drows) sected
m ART TRANSACTION — Srowis) tected
08 1 DATE Froshet SET pace = proce * 050 - decrmeae e rice 2y 5% WHERE ProsustD » 1 =110 Urewis ahecird Ferwpraizhed: 1 Crangnd 1 Warsngs: |
| N 12 FOLLBAEK Srowi) shected
. HIY V1ST20 UPDATE Prachet SET pace = price * | 2 - ncrmss peca by 20 WHEREE PredctD = 2 [pres— Frow'atrow | Flws rutchad 1 Charged 1 Wasinga: 1
Figure 5 Action output after running roll back.
ProductlD  Productiame Descripbon Price: ManufacturerID
LI} A.200.2 Whether its the countdovwn beeps in the start-house or the first kadker at the park, we've made sure this biee con lap it oll up 685100 5
2 #.200 Frame Qur 200 frame-oniy opton comes with Fox DHX2 Shox, custom-tuned for our DWé platform and supplies 200mm of ravel 5/0L.18 5
3 hb. 130 Buikding on the success of the original with updated components and adjustments to offer 2 great vakue mountsin bike, made ... 3539.00 6
L Fortus 30 Pro 5 Front 30rm rim offers superiar strength due to its Triple cavity construction, ideal for the privateer Enduro or DH racer wanting ad... 190,00 L]
5 Forius 30 Fro 5 Rear 30mm rim offers supenor strength due o its Triple cavity construction, ideal for the privateer Enduro or DHracer wanting ad... 31000 &
6 Evoke Meet the Evoke: Blending classic race bike inspiration with modern features for & timeless ride. 4800.00 7
7 Escape The Escape is a gravelfadventure bike designed to thrive in any terran, embadying the spirit of exploration. 42%0.00 7
8 ADV 8.6 The ADV 8.6 has been designed with maximum versatlity in mind. Exploring beyond paved roads, the rigours of commuting, o... 85000 &
9 ADV 9.2 N-+1might be a thing of the past, Gravel, road, commute, the ADV 9.2 taddes them al, 1750.00 8
10 Muc-Off Al Weather Chan Lube A Chan lube for all condibons & riding 8.99 9

Figure 6 After rollback

Joins

Ajoin is very effective way to approach designing a database, they help retrieve data from
two different tables, and display it to read on one there is 4 different types of joinsin sql, that
being. Left join, inner join, right join and full join. In this example | used productcategory and
product, to set category to the product, see figure 7 below:

Result Grid | 1] 4% it Roves: Export: B | wrap Call Contert: [F
ProductlD  CategorylD  ProduciD  Producihame Description Price ManufachuresD

B 1 1 A,.200.2 Whether s the countdown beeps in the start-house ar the first kder at the park, we've made sure tisbke conlap it allup 685100 §
3 1 3 hix. 130 Bulding on the success of the onginal with updated components and adjustments to offer a great value mountain bike, made ... 3599.00 &
6 1 ] Evoke st the Evoke: Blending dassc race bike nspiration with modern features for a bmeless ride. @moo 7
7 1 7 Escape The Escape i bike designed to thrive in any tarrain, embadying the spiit of exploratian. 2000 7
8 1 8 ADV B The ADV B.6 has been designed with maximum versasity in mind. Exploring beyond paved roads, the rigours of commuting, 0., 35000 &
9 1 9 20V 9.2 hi+1 might be a thing of the past. Gravel, road, commte, the ADV 9.2 tacdes them all 175000 8
18 1 [ ] o o] = o
2 2 2 A.200 Frame Cur 200 frame-anly option comes with Fox DHIC2 Sha, ustoen-tuned for our DWS platform and supphies 200mm of ravel 5099 5
4 2 4 Fortus 30Pro SFront  30mm fim offers superior strength due o its Tripke cavity consiruction, ideal for the privatesr Endura or DH racer wanting ad...  160.00 &
5 2 s Fortus 0Pro SRear  30mm rim offers superiar strangth dhee ba its Tripke cavity o, ideal for the pri or Db ged.. 3000 6

Figure 7 join table, with category and product

Conclusion

To recap, the adventureworks cycles has setup an effective database system which allows
orders to be placed, with enough constraints to ensure the data is reliable, which removes a
possible liability in the database, along with the joins, which prove that the database is able
to handle a number of tables joining together, and provide accurate data to the end user.
The normalised data in the design process helped the development with accurate table
names and attributes. Overall | believe there is a lot of improvements | could've been able to
make, such as more constraints for attributes like the phone number, however this solution
both works and is effective in optimisation.
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A well-rounded test case should include a variety of inputs.

Comment8 | = Cognitive &Intellectual Skills

Missing Context in the screenshot

Comment9 | = Practical Application Skills

wrong terminology

PAGE 8

Comment 10 | :# Cognitive &Intellectual Skills

A textual description of the figures would have helped in better understanding them

Comment 11 | == Transferable Skills

No Mention of Limitations

Comment12 | = Literature Skills

Ensure that all citations are formatted correctly according to the university guideline.

Comment13 | = Literature Skills

literature review is too narrow or doesn't cover all key areas

GRADING FORM: DAD_2024

RYAN HOPKINS 590




LITERATURE SKILLS

[

yﬁ

KNOWLEDGE&UNDERSTANDING SKILLS

[

y#

COGNITIVE &INTELLECTUAL SKILLS

13

[

y#

PRACTICAL APPLICATION SKILLS

11.5

[

yﬁ

TRANSFERABLE SKILLS

15.5

[

y\

13



