


Abstract
To Improve a growing gym companies database system, with constraints, primary and secondary keys, then test it with queries.
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[bookmark: _Toc48497498]Introduction
The task given was to help a gym company named shape up gyms upgrade their IT systems with a distributed database model as it has outgrown the systems it previously had in place. A subset of the current centralised relational database schema was provided with the column names and primary fields included.
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 To show how the database was built, below is an entity relationship diagram of the completed database.
[image: ]



On the first table named Region,  RegionCode was set as the primary Key.
[image: ]


On the Second table named City, CityCode was set as the primary key with a constraint on the input of data to be only in the format of ‘C’, followed by 4 numbers. This table also has a foreign key of RegionCode from the Region table.
[image: ]
The next table name Gym has GymBranchID as  it’s primary key, with a constraint of the input data to only be allowed starting with ‘G’ followed by 4 numbers. Whilst City Code should have been a foreign key, there were issues being flagged, so for the purpose of this example it was left alone. A second constraint was put on Postcode to limit the max length to be 8 characters or lower.
[image: ]




The next table is Membership which had MembershipTypeID set as the primary key with a constraint placed on the input to only allow ‘M’ followed by 4 digits. Whilst the brief said to use the word description, it appeared to be an SQL keyword, so was changed. There appeared to be an overlap of data from this table and MembershipPurchase, this was not corrected as it was deemed best to follow the task description.
[image: ]

The following table was GymMembershipPrice, MembershipTypeID was set as foreign key from MembershipType, as was GymBranchID from Gym. 
[image: ]

The next table was Customer. CustomerID was set as primary key with a check constraint of C folloed by 4 digits, DateOfBirth used the Date constraint set in SQL. Other constraints were set on PassCode, Postcode and SortCode to limit the amount of characters used to numbers wither chosen or used in the real world.
[image: ]




Next was MembershipPurchase table, with PurchaseNo set as primary key and a constraint of 4 digits only. There is a foreign key of CustomerID from the customer table.
[image: ]




[bookmark: _Toc48497501]Populating the Database

This section involved inputting test data into the database so we could test the function and constraints.  The inputted data code is followed by a results table run on each table to show how a user would see the data.
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[image: ]
This is a problem the was discovered that was down to initially only inputting the date in a 6 digit format, a previous problem was discovered prior to this as the date was being inputted in a UK format while SQL reads dates in a US format.
[bookmark: _Toc48497502]Check Constraints

The first test was done on the city table with an incorrectly entered CityCode. As can be seen the constraint worked.
[image: ]
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The second test was carried out on the gym table. An incorrect was entered. As can be seen the warning message of ‘String or binary data would be truncated’ is SQL server saying that inputted data is larger than allowed.
[image: ]
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This following constraint test was carried out on the customer table. An incorrect customerID was entered.
[image: ] This was picked up with the following message.
[image: ]

As these tests prove constraints stop bad data being inputted into the database. On reflection constraints should be put on the BankAccountNo  also, as this in the UK is always an 8 Digit number



[bookmark: _Toc48497503]Queries

The first Query conducted that was deemed highly likely to be used within shape up gyms was one regarding finding customers names, bank details, their monthly payment day, and whether the account was still active. ‘The SELECT statement is used to select data from a database .The data returned is stored in a result table, called the result-set’ [1]. Following is a screenshot of that query. It was sorted in order of the payment day to make life easier for the user. 
[image: ]
The table below is how the data was presented.
[image: ]
As can be seen there is an error of repetition here.. This query was deemed a fail.
To correct the query a WHERE statement was added as seen below.
[image: ]
This now shows the correct data sorted by monthly payment date. [image: ]
The next Query undertaken was to see what customers are using which gym.
[image: ]
As can be see below, there table is correct since learning the mistake of not using the where statement.
[image: ]
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The First part of the question asks to update a customers pay monthly membership and bank account details. This was done with the update statement as show below.
[image: ]
Following this, it is asked to rollback the transaction. This is as easy as simply putting the word ROLLBACK; at the end of the statement as BEGIN TRAN was put at the beginning of the code. 
[image: ]
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Secondary indexes
‘An index is an on-disk structure associated with a table or view that speeds retrieval of rows from the table or view. An index contains keys built from one or more columns in the table or view. These keys are stored in a structure (B-tree) that enables SQL Server to find the row or rows associated with the key values quickly and efficiently’ [2]. Unfortunately during the task, there was no success in coding in SQL any secondary indexes.

[bookmark: _Toc48497507]Distributed Database Solution

There are 4 main types of fragmentation, vertical, horizontal, mixed and derived [3]. A suitable fragmentations schema is required. Through using the code below, it was found there was no fragmentation so it was deemed difficult to implement any schema for it.
[image: ]
This code was found on Schnider Electric webpage[4].
The table below shows no fragmentation.
[image: ]
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 EICREATE TABLE Customer(
: CustomerId CHAR(6) NOT NULL
: CONSTRAINT PK_Customer PRIMARY KEY CONSTRAINT CHK Customer_CustomerID CHECK(CustomerTD LIKE 'C[0-9][6-9][0-9][0-9]"), -~ 4 Digit constraint
: GymBranch1d CHAR(S) NOT NULL

: CONSTRAINT FK_Customer_GymBranchID FOREIGN KEY REFERENCES Gym(GynBranchID),

shows it's a foreign key from gym

: Firsthame VARCHAR(30) NOT NULL,
r Lasthame VARCHAR(30) NOT NULL,
, DateofBirth DaTE NOT NULL, --sets up date
Email VARCHAR(40) ,
‘ [PassCode] VARCHAR(4) NOT NULL
: CONSTRAINT CHK_Customer_PassCode CHECK(Len(PassCode) = 4), --makes sure passcode is 4 characters long
: HomeAddress VARCHAR(40) NOT NULL,
: CityCode VARCHAR(S) NOT NULL, - tried to set as a foreign key but got errors which were unable to recify
: Postcode VARCHAR(8) NOT NULL
: CONSTRAINT CHK_Customer_Postcode CHECK(Len(Postcode) <= 8), -- limit and check length is below &
: ContactPhonelio VARCHAR(11) NOT NULL,
r Medicalsummary VARCHAR(100) ,
, JoinDate DaTE NOT NULL,
Bankaccountho CHAR  (8) NOT NULL,
= SortCode CHAR  (6) NOT NULL CONSTRAINT CHK_Customer_SortCode CHECK(Len(SortCode) = 6) -- ALL sort codes are 6 digits so set constraint

- you must input a digit sort code

[




image8.png
EICREATE TABLE MembershipPurchase(

)

Purchaselo
CustomerID
MembershipTypeId

Startdate
EndDate
PurchaseDate
JoiningFeePrice
OneTimeFeeprice
MonthlyFeePrice
HonthlyPaymentDay
LastPaymentDate
Status

CHAR(S) NOT NULL
CONSTRAINT PK_MembershipPurchase PRIMARY KEY CONSTRAINT CHK_MembershipPurchase_Purchasello CHECK(Purchaseflo LTKE '[0-9][0-9][0-9][0-9]") ,
CHAR(S) NOT NULL
CONSTRAINT FK_CustomerID FOREIGN KEY REFERENCES Customer(CustomerID),
CHAR(S) NOT NULL
CONSTRAINT FK_MembershipPurchase_MembershipTypeID FOREIGN KEY REFERENCES MembershipType(MembershipTypeID),
DATE 1OT NULL, --Set up as date format
DATE, --Set up as date format
DATE 1OT NULL, -- set date format. surely purchase date is very vague and would be same as start date
VARCHAR(6) ,
VARCHAR(6) ,
VARCHAR(S) ,
VARCHAR(S), --Set date format
DATE, --set date format
VARCHAR(10) ,
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USE Shape_Up_Gyms
o

5/* Tnsert Data INTO Region */

INSERT INTO Region (RegionCode, RegionName) VALUES ('1','South Wales')-- for simplicity the region was broken up into 4 as Wales often is
INSERT INTO Region (RegionCode, RegionName) VALUES ('2', 'kest Wales')

INSERT INTO Region (RegionCode, RegionName) VALUES ('3’ 'East Wales')

INSERT INTO Region (RegionCode, RegionName) VALUES (4’ 'North Wales')

=

SELECT * from Region;
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INTO City (CityCode,
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INTO City (CityCode,
INTO City (CityCode,
INTO City (CityCode,
INTO City (CityCode,
INTO City (CityCode,

* from City;

Citylane,
CityName,
CityName,
CityName,
CityName,
CityName,
CityName,
CityNane,

Countyliame,
CountyNiame,
CountyNiame,
CountyNiame,
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RegionCode)
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VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES

(*cag01’,
(*cag02',
(*coge3,
(*cagoa’,
(*cages",
(*caoos",
(*cao07",
(*cooes’,

‘Swansea’, 'Swansea’, '1')
‘Cardiff’, 'Cardiff’, '1')
“Aberystyth’, 'Powys’, '2')
“Newport”, "Newport’, '3')
“Conmy", "Guynedd’, '4")
“Bridgend’, 'Guent’, '1')
“Bangor”, 'Guynedd’, '4")
“Mrexhan', 'krexhan’, '4")

random selection of welsh cities
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/* Insert Data INTO Gym =/

SINSERT
INSERT
INSERT
INSERT
INSERT
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INSERT
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EIsELECT

INTO Gym (GymBranchID,
INTO Gym (GymBranchID,
INTO Gym (GymBranchID,
INTO Gym (GymBranchID,
INTO Gym (GymBranchID,
INTO Gym (GymBranchID,
INTO Gym (GymBranchID,
INTO Gym (GymBranchID,

* from Gym;

Gyniame,
Gyniame,
Gyniame,
Gyniame,
Gyniame,
Gyniame,
Gyniame,
Gyniame,

Streetaddress,
Streetaddress,
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(*cage1’,
(*caga2’,
(*cage3,
(*cagea,
(*caees",
(*caees" ,
(*caga7",
(*caees",

“Muscles’, 'L High Street’, 'CO001', 'fdl Stt, '01236555444') -~ as it's not specified how many gyms are in each location
"Shape Up", "45 Nlew Road’, 'Ca002', 'dds 6yu’, '01958594765')

“Tone U', '67 Grove Lane’, 'C0003', 'hul2 6ui’, ‘01768645789 )

"Skinny Jeans’, '778 Oxford Street’, 'Ca004', 'bnd 6yg', '01545222333")

"loose clothes’, '82 The Strand', 'Ca005’, 'kil 5th', '01542368596")

‘Less Pies’, '699 Picalo Lane’, 'C0006', 'l09 Buj’, '01888954368')-

“Tone Up', ‘2 New Towers', 'C0007', 'trd 6yt’, '01632458963')

*less Fat', '9099 Willow Avenue’, 'C8003', 'ens7 Stu', '1456963585')
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GymBranchlD  GymName ‘StreetAddress. CityCode Postcode  PhoneNo
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BB Resuts B Messages

Msg 8152, Level 16, State 14, Line 75
Scring or binary dava would be truncated.
The statement has besn terminsted.

Msg 8152, Level 1, State 14, Line 80
Scring or binary dava would be truncated.
The statement has besn terminsted.

Msg 8152, Level 16, State 14, Line 81
Scring or binary dava would be truncated.
The statement has besn terminsted.

(0 zous affected)

Complevion vime: 2020-08-15T17:04:42.7208857401:00




image20.png
/* Check Constraints Tests*/

5 INSERT INTO City (CityCode, Cityllame, Countyliame, RegionCode)
VALUES ('2351', 'Swansea’, 'Swansea’, '1')
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B Messages

Msg 547, Level 1, State 0, Line 50
The INSERT statement conflicted with the CHECK comstraine "CHK City CityCods”
The statement has besn terminsted.

The conflict occurred in dstabase "Sheps Up Gyms", table

‘dbo_City", colum 'CityCods’ -

Complecion time: 2020-05-16T15:05:35.3330572401:00
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5 INSERT INTO Gym (GymBranchiD, Gymhame, Streetaddress, CityCode, Postcode, Phonetio)
VALUES ('Go015', 'Huscle Man', '839 Mean Street’, 'COO06', 'gt794 y67', '01792455695")

/e
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Msg 8152, Level 1, State 14, Line 53
Scring or binary dava would be truncated.
The statement has besn terminsted.

Complecion time: 2020-05-16T15:13:36.0439575401:00
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= INSERT INTO Customer (CustomerID, GymBranchID, Firstllame, Lastliame, Date0fBirth, Email, PassCode, HomeAddress, CityCode, Postcode, ContactPhonello, MedicalSumary, JoinDate, BankAccountio, SortCode)
VALUES ('C1', '64567, 'Ben’, 'Young', '1983-10-09', 'benGhotmail.com’, '3697', 'L Wind Street', 'CO0L', 'SAL SAA', '01258456789', ', '2006-11-15', '78945621', '854520')
e/
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Msg 547, Level 1, State 0, Line 56
The INSERT statement conflicted with the CHECK comstraint "CHK Customss CustomerID"
The statement has besn terminsted.

The conflict oocurred in database "Shaps Up Gyms”, table "dbo.Custome:”, colum 'CustomerID
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o2 mseLecT Firstllame, Lastlame, BankAccountlo, SortCode, MonthlyFeePrice, MonthlyPaymentDay, Status -- this query would be used to work out payments from customers
163 | FRON Customer, MembershipPurchase

104 | ORDER BY MonthlyPaymentDay

1051

106
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EISELECT Firstliane, Lastliane, BankAccountlio, SortCode, MonthlyFeePrice, MonthlyPaymentDay, Status -- this query would be used to work out payments from customers
FROM Customer, Membershippurchase
WHERE Customer.CustomerID = MembershipPurchase. CustomerID
ORDER BY MonthlyPaymentDay
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FirstName  LastName  BankAccountNo  SoriCode  MonthlyFeePrice  MonthiyPaymentDay  Status

1 [Fhip " Deam 0000010 ) 13 Active
2 hdew  Cox 0000014 0201 45 " Active
3 Mchele Jones 0000013 968523 7 Dead
4 Wy Bme 12377 mm 2 7 Active
5 Sobhan  Car 0000012 33334 19 Active
6 Sobhan  Car 0000012 EC T 2 Active
7 Peler  Daves 0000008 B3 B 2% Active
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EISELECT Gymliame, Firsthiame, Lasthiame -- this query finds out the name of the customers using each Gym
FROM Gym, Customer
WHERE Gym.GymBranchID = Customer.GymBranchID

EIORDER BY Gymliame - this sets up an order in the query by Gymliame
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121 EIBEGIN TRAN

122 | EIUPDATE Customer

123 | SET Bankaccounto = '99994512"
124 | WHERE CustomerID - 'Coo01’
125)

125 EIUPDATE Customer

127) | SET Sortcode - '&57412'

125 | WHERE CustomerID - 'Coool’
129)

136 EUPDATE MembershipPurchase

131 | SET MembershipTypeID - 'Moges’
132| | WHERE CustomerID - 'Coool’
133}
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/* Transaction Rollback Question*/
SIBEGIN TRAN
EIUPDATE Customer
SET BankAccountho = '99994512'
WHERE CustomerID = 'Coool’

FIUPDATE Customer
SET SortCode - '857412'
WHERE CustomerID - 'Coool’

EIUPDATE MembershipPurchase
SET MembershipTypeID - '10005"
WHERE CustomerID - 'Coool’

ROLLBACK;
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EISELECT dbschemas. [name] as 'Schema’,
dbtables. [name] as 'Table’,

dbindexes. [name] as 'Index’,
indexstats.avg_fragmentation_in_percent,
indexstats. page_count

FROM sys.dn_db_index_physical stats (05_ID(), NULL, NULL, NULL, NULL) AS indexstats
TUIER J0I sys-tables dotables on dotables. [object_ id] - indexstats. [object_id]

TNNER J0IN sys.schemas dbschemas on dbtables. [schema_3
INNER J0IN sys.indexes AS dbindexes ON dbindexes. [object_id] =
AID indexstats. index_id = dbindexes. index_id

WHERE indexstats.database_id = D5_ID()

ORDER BY indexstats.avg_fragmentation_in_percent desc

] - dbschemas. [schema_i.

1
indexstats. [object_id]
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USE [Master]
o

EITF EXISTS (SELECT * FROM sys.sysdatabases WHERE name = Shape_Up_Gyms')
EBe6Tn
DROP DATABASE Shape_Up_Gyms
e
e

CREATE DATABASE Shape_Up_Gyms;
o

USE Shape_Up_Gyms
o

EICREATE TABLE Region(
RegionCode CHAR(4) NOT NULL CONSTRAINT PK_Region PRIMARY KEY,
Regionllame VARCHAR(29) 0T NULL





image3.png
| EICREATE TABLE City(
‘ CityCode  VARCHAR(S) NOT NULL
CONSTRAINT PK_City PRIMARY KEY CONSTRAINT CHK_City CityCode CHECK(CityCode LIKE 'C[0-9][6-9][0-91[6-9]"),--limits imput to set constraint of C followed by 4 numbers and sets as primary key
CityName  VARCHAR(20) NOT NULL,
CountyName VARCHAR(20) NOT NULL,
RegionCode CHAR(4) NOT NULL CONSTRAINT FK_City Region FOREIGN KEY REFERENCES Region(RegionCode) --shows Regioncode to be a foreign key from the region table
)5
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EICREATE TABLE Gym(
GymBranchID  CHAR(S) NOT NULL

CONSTRAINT PK_Gym PRIMARY KEY CONSTRAINT CHK_Gym_GymID CHECK(GymBranchID LIKE 'G[0-9][0-9][0-9][0-9]'),--limits imput to set constraint of G followed by 4 numbers and sets as primary key

Gymliame VARCHAR(20) ,
Streetaddress  VARCHAR(30) OT NULL,
CityCode CHAR(S) NOT NULL,
Postcode VARCHAR(8) NOT NULL
CONSTRAINT CHK_Gym_Postcode CHECK(Len(Postcode) <= 8), -- limit and check length is under & characters
Phonetio VARCHAR(12) NOT NULL

)5
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53 CREATE TABLE MenbershipType(

s NesbershipTypeld | GHAR(S) hOT Wit
s CONSTRATIT Pk MenbershipType PRIVARY KEY CONSTRAINT CHK_Mesbershiptype._Nenber shiptypeTD CHECK(NenbershiptypeTd LIKE “H{8-1(6-5](8-5](6-5]"),~Linits imput o set constrait of N follosed by & rumbers and sets 35 prinary key
s Packagene vaRcieR(ze) noT L,

o Descriptiontype VARCHAR(40) NOT WULL, —Description alone appears to be  reserved word

s Contractrype VARCHAR(10) NOT WULL, - Seens. redundant bt put here to follow briet

s ourationtype vaRcueR(7) nor L,

@ Durationquontity  VARCWR(S) 0T ML, --seens redundant But put here to follow brief

o OffPeaiembershlp  VARCHR(S),

@ Concelsnytine ey

s )




