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Abstract

Among many computing knowledge we learned in class, we falatdbase
development especially useful for managing data in ourydé#, small business,
and even for research. Particularlly, we are interested anaging customer in-
formation in retail business, how the data help understarsiomer better, and
how a company gets benefit from it. Thus, our team decided itd budatabase
system for a imaginary retailer, Bow-Wow, usi@pen Office Database Develop-
ment We focused on efficiently structuring relationship betwégbles based on
third normal form, making user friendly forms for data cogligenerating queries
and reports for building up marketing strategy.

1 Introduction

<Bow Wow> is a company that sells items we need to raise a dog. Theyec@siped in
dog product such as dog food, dog accessories, and appardisgs. They started as
a small business and have displayed a rapid growth base@wsttength in customer
database management. Now, they are trying to focus more storoer relationship
management to be a more friendly company for dog lovers. Tspeeific, We have
basic data about customers and we would like to take advarmththis to make our
business a profitable one. In other words, we not only wantdmtain customer data
but also want to derive meaningful information for markgtour shop and our product.
We prepared tables, queries, forms, and reports for thisqas. What follows next is
the explanations for these four.



2 Tablesand Relationship
2.1 Tables

Based on third normal form, we made six different talbes -t@uer, Dog, Species,
Sales, Sales:Item(link table), Item - as follows. Custofradrie

e Customer Table

Names of customers are randomly made. Some of their namealane after
famous statisticians. Their addresses are centered atdibyvsince we assume
our shop Bow-Wow is located at downtown area. For the straetas and other
address information, our team referred apartment rentlsites bakersapart-
ment.com.

e Dog Table

This table includes owner ID, name, age, and species of d&uecies are writ-
ten in abbreviated terms. Since one customer could own nhame dne dogs,
customer and dog table has one to many relationship.

e Species Table

For the sake of convenience, we use abbreviation of specie®s Species
table also shows how big the species is. The size of speciescisssary for
many reasons. We need to know the ratio large, middle, and sin@d dogs to

make an order for the dog apparels.

e |tem Table

To figure out what kind of goods we are selling, this item taislevhat one

needs to look at. This table shows the name, price, manuéafwand), and the
category of the items. For the category, we have apparalsidoys, and sports
goods. All the information in this table is useful since itlgjgeus categorize
customers into several groups which in turn, allows us hfféiated marketing
strategy for different groups. We will cover issues on méngin detail when

in query section.

e Sales Table

Sales table shows the date when each sale has occurred aadstbener id,

the id of customer who made this purchase. The primary keyisftable is

receipt number which is generated every time a customeiveeeereceipt. The
customer id is a foreign key. The relationship between ¢ustaand this table is
one to many.

e Sales:ltem Table

This is a linking table. In this table, we combined receipter with item ID
and item quantity. If we link this table with Sales:ltem ®&blve can figure out
who has purchased which item, when, and how much. This tatlely has all
the information about each purchased based on its rel&ijpmsth other tables.



2.2 Relationship between tables

Basically, we used one-to-many and many-to-many relatigris our database. More
specifically, Most of they are one-to-many relationshipeptdor one, which is Sales
table and Item table. To define a relationship between Sak#@ms which definitely
is many-to-many relationship we used link table named S#dess. Overall relation-
ship between tables are as follows :

= Dogs

% Dog_ID
Cust ID
Dog_Name

Dog Age

L

= species

7 Species_ID
Species_Name
Species_Size

= Customer

¥ Cust D
Last_ Name
First_Name
Gender
Address_1
Address_City
Address_State
Address_Zip
Registered_Date

= sales

? Sales_RecNo
Sales_Date
Cust D

]l_//l'(

= item

7 kem_ID
ftem_Name
Rem_Brand
Rem_Price
fem_Category

Figure 1:Relationship of tables of Bow-Wow

E sales:item

% Sales RecNo
? ltem_D




3 forms

Forms are mainly used in the shop, at the front desk. Using farhich has a clearer
view of the records to type in data, will save a lot of effortlaavoid the mistakes that
may occur when typing new records directly into tables. Galhe after setting all the
tables and their relationship, forms are what we mainly ogedintain data.

For our database, we generate three forms. The one showhkd pidture below
is the form named custom which is used to maintain all the dbtat customers and
their dogs. On the upper part, it shows the information aloostomers such as their
names and addresses, while the lower part displays dogsnirttion corresponding
to this customer. If one customer has more than one dog, tietower part will
have multiple records. Similar idea is applied to other tworfs which are used to
type in information about sales. Using the first form, 'custs’, we can easily update
customer information and add new customers. If we type tistocoer ID in the small
blank that is at the bottom, left of the customer form, it rims to that customer’s
basic information and we can easily change the content highewt having to open up
tables every time. In case a customer comes into the shopdaefund of an item, we
can open up the customer-Sales form and check the receigienand purchase data.

What is even better with the forms is, we figured out how to typeew record
with drag box. For example, for the information of the spedI@ at customer form,
instead of manually typing in the Specid3 each time, we could select corresponding
ID name from the drag box which saves a lot of work.

Dog D | CustID | Dog Mame | Dog ge |
| =T T Arong i1C
|

.- o ™
§ .
Species_ID
S

Figure 2:Example Form for coding customer and dog data



4 Queries

Since out tables satisfy third normal form, we need to makerigs to see the data
in a customized way. Not only that but also we can combine ntablgs and quiries
together and abstract useful data that we want to see usitigrbfunction such as
sort, condition, function. In our database, we have createck than 10 queries and
they could be categorized into three steps - simple quetigshaused combining only,
basic calculation queries which used some fuctions andrexbehqueries which used
condition, sort, functions.

4.1 Simple Queries

Simple queries is the basic one where we connected tabletoeeded information
at once. First 3 queries are of these kinds. To be more speeifiqgenerate com-
bination of sales and items (ConSalesltem query) that linked four tables in a way
one can see which customer have purchased which item by hah.nTiis table en-
ables us to watch each customer’s purchase pattern and eables advanced queries.
CustomerMailing query shows customer address information and thames which
can be conveniently used for mailing promotion. Custameg queries shows which
customer owns which type of dogs.

4.2 Basic Caculation Queries

Using basic functions like grouping and summation, we gatecseveral queries. One
example is ‘total sales Amount’ vs type of ‘Category, Custonate, and Zip’, re-
spectively. The other is 'total quantity sold’ vs each tygeBrand and Item’. These
type of queries begins with "Tot’ and 'Qty’ in our database.be specific, four queries
that begin with 'Tot’ shows total dollar amount of sales thaes customer, item cat-
egory, date, and zip code as grouping variables. This totaluat is calculated by
multiplying quantity of items and its price.

e Inference fromBasic Caculation Queries

- Tot SalesAmtcategory show real dollar amount of sales profit from each-cat
gory. It shows which of our four categories of items are cibotiing the most to
our profits. Apparel is selling most so far and this query ¢adiés that dog food

is not a profitable section of Bow-Wow business. We may nedduestigate
the reason and possibly do some advertising such as Bow-Waithe lowest
price you can get from Whatever.com. - T8alesAmtcustomer shows the sum
of each customer’s purchase amount. As we can see, custdmoenas ID 1,3,
and 29 have purchased more than $500 amount of items anddhéy/lwe seg-
mented as VIPs. - TdbalesAmtDate shows sales amount of each days. If we
want to see if there is any trend in sales amount, we can suimeLgates for each
month or seasons. If we link this table with item categorycae see which item
has been beloved during summer seasons and then prepérne futt summer.

- Tot_SalesAmtZip tells us where our customers are coming from. It seents tha
most customers are from lowa city, North Liberty, and TiffinQty_sold.Item



and Qtysold Brand shows which brand and individual item is selling mest r
spectively. It seems that dog’s secret, toysryours, anthdogface is selling
most so far. Fabulousdog, gorgeous, and sportstoy is getiost as individual
items. By the way, these numbers are simply sum of the gimstf items, not
the dollar amount.

Category | Sales Amout (§) |
apparel 3403
food 280
sports 2825
toy 1134
Record [L [of ] (]

& customer B sales B sales:item B item

* * *

? Sales RecNo ? Sales_RecNo % ttem_ID
Cust 1D ? ttem_iD ftem_Name
sales_Date ftem_qty ltem_Brand

sssssss

item |
it

¥

? cust_ID
Last_Name
First_Name
Gender
Address_1
Address_City
Address_State
Address_Zip

Registered_Date

em_Category

Field ltem_Category  “ftem_gty" * “ltem_Price®

Alias Category Sales Amout ($) |

Table item

Sort ascending

Visible @ @ [m] [m] [m] [m]
Function |Group sum

Figure 3:Example Query for Sales Amount by Category

4.3 MoreAdvanced Queries

If first two types of queries provide us with more general mfation, these more
advanced queries aimed at abstracting more specific intodmbased on data from
tables and existing queries. We used sort, function, aoditind sometimes worked
two steps to merge data. This type of query will be more useftidrget-database-
marketing since in real business, we would ocassionally feith the limit of budget

which force us to build up marketing strategy and promoticarereffectively. Based

on this idea, we made queries as follows:

e Sports Mania Coupon Mailing

In this query we aimed at promoting sports discount coupatiifisited cus-

tomers and decided to target customers who bought sportssgoodogs in our
shop at least two times. We devided queries into two step® fifét step is
extracting cusomer ID that meets above condition. We ofs®pay attention to
remove any redundant customer ID in this process. To do thaised grouping
function for customer ID. Second step is attaching addrdssmation to the our
target customer -that is obtained from step one. As for tlageof this type of
qguery, we can effecitvely advertise if Bow-Wow were to hostparts compe-
tition event, say 'obstacle race’, then we need the addsesseustomers only
who are likely to join this event and this mailing query is ataeple that does
it. We can apply this query if we slightly change facotrs sashype of product



category or quantity sold or include other terms and coadgithat we want.
As another example, Bow-Wow may organize some contestsidisgshand Mr.
Puppy lowa which is a dog’s beauty contest. There are cectsstomer group
that purchase apparels and beauty items more than othese Biey are inter-
ested in making their dogs beautiful, events like Miss and Rppy lowa may
be appealing. This idea is basically same as sports congpgbitit the customer
group that this event is targeting is different.

= Mailing_SpoMania_Cust_List(sorting) -0
File Edit View Insert Tools Window Help

0 <« N B -8 mOMY

2 Comb_Sales_tem
"
cust_ID
Sales_RecNo
Sales_Date
item_Name
item_Brand
item gty
Item_Price
ltem_Category

Field cust_ID ltem_Category  ltem_qty
Alias cust ID
Table  |Comb_sales_item |Comb_Sales_item Comb_sales_item

Visible [m] a [m] a [m] m]
Function_|Group
Criterion sports’ =2

Figure 4:Example (step 1) Abstracting Target Customer ID for Sportsd Mailing

Al

Mailing_SpoMania_Final_List(address) =) (=]

ile Edit View Insert Tools Window Help

a4 N B, A midm),
] B®- ®ww vV g
cust)D | FirstName | LastName | Address 1 | Address City | Address state | Address zip
y L Tae Woo Kim 337 Emerald st lowa City Towa 52246 =
s Paul Franklin 43 Sunset St lowa City lowa 52246
e Jacques Bernoulli 100 Hawk Ridg lowa City lowa 52246
[ o Gerolamo cardana 2265 Lucas lowa City lowa 52240
[ o Rene Descartes 451 Iris Court  Tiffin lowa 52340
[ Ronald Fisher 1014 Oakcrest lowa City lowa 52240
[ |12 Galileo Galilei 125 Juniper CotNorth Liberty lowa 52317
IE Francis Galton 302 N. Dodge € lowa City lowa 52245
[ e William Gosset 2230 Westlake North Liberty lowa 52317 ]
[ |1s John Graunt 65 Thistle Ct  lowa City lowa 52240
7 Abraham de Moivre 906 N. Dodge £ lowa City lowa 52245
20 Karl Pearson 100 Lst Ave. NI Cedar Rapids  lowa 52402 ]
Record [L Tof 15 % [OI]
A Customer_Mailing 1 Mailing_SpoMania_Cust_List{sorting)
cust_ID cust_ID
First_Name
Last Name
Address_L
Address_City
Address_state
Address_zip
il I Dl
Field cust_ID First_Name Last_Name Address_L ‘Addrsssicwty ‘Addressista(s ‘Addrsssizwp %
Alias
Table  |Mailing_SpoMania_ Customer_Mailing Customer_Mailing |Customer_Mailing Customer_Mailing Customer_Mailing Customer_Mailing
Sort
Visible
Function

Figure 5:Example (step 2) Attaching Address Information to Targest©mer for Sports Mania Mailing



e Redemption Mailing

Assume that our company wants to issue redemption mailitig waiucher that
is five percent proportional to purchase amount each custarade from July
to September. To calcuate the redemption amount we needicatian of sales
and item query.

‘

Redemption_Coupon_Mailing_Target(3rd| quarter)

e Edit View Insert Tools Window Help
(=S 0 B, B MOME,

E B ®- % v T v
cust D | Sales(3rdat) |
3 192 96

24 224 1.2
25 60 3
26 124 62

48 comb_Sales| 42 Customer_Mail
"
cust_ID cust_ID
Sales_RecNo First_Name
Sales_Date Last_Name
Item_Name Address_L
item_Brand Address_City

q Address_State
item_Price Address_zip
Item_Category

Field cust_ID "ltem_Price" * “Iter "Item_Price" * “Iter Sales_Date Sales_Date
Alias sales(3rd qt) Redemption_amou
Table  |Comb_Sales_ltem Comb_Sales_ltem Comb_Sales_ltem

Visible 5] 5] 5] m] m] m]
Function |Group Sum Sum
Criterion > #06/30/2008%# < £10/01/2008#

Figure 6:Example Advanced query using function and condition

I would like to mention that our query shows only a part of cdeas. For more
possible example, we can regress purchase amount or \égiténcy on the distance
between customers’ residence and their could have ceghitianship. It is likely that
customers who live closer to Bow-Wow come to the shop morenoftVe can use the
street name and zip code to calculate the distance. Thisgsign may bring us back
some important marketing point. That s, if it is true that hurchase amount decrease
as the distance increase and we want to have more customiegsféir away, we could
send some coupons to draw them.

5 Reports

We generate three different reports in our database. Repottonly shows our data
and queries as it is but also well manipulate and descrilgrmdtion effectively by
using several chart and graph. Moreorver, dynamic chartbeanseful since it au-
tomatically reflect the changes of data in use if there is ghan database. Mail-
ing_SpomaniaFinalList shows the addresses of customers to whom we need to send
our coupons. This report is based on the $pania query that sorts out the cus-
tomers who purchased more than or equal to 2 sports itemss répbrts shows the
same result of the query in a user friendly way. The other 2mspare more useful.



Salesreg report(789) shows the histogram of sales amount for threstiso July, Au-
gust, and September. One can also see the detailed datehaheath. This report is
based on the query Salesg report(789). Pie chart is another way of summarizing the
data. QtySold Brand shows top 8 brands summing up the rest as 'Others’. Vijee t
of reports we used here is a dynamic report and it updatd itdedn the original data
changes. The other type is called static and this does ot albdates.

‘@ Total quantities sold categorized by brand

B Dog's secret
B Toys Ryours
North Dog face
B Niig
B Total obstacles
Slim line
W Adidogs
Whole Apparel
B Others
Item_Brand Total amout sold
dog's_secrete 64
toysryours 41
northdogface 40
niki 36
Total obstacles 21
Slim Line 18
adidogs 14
whole apparel 10
puppyglass 7
flying dogs 6
wellbeing 5
petpopo 5
petla 3
Mr. Organic 1

Figure 7:Example Reports for Total Quantities Sold categorized kgnBr



6 Summary

As we expected, we found out that we can do a lot of things vataloase development.
Let’'s summarize the steps from the beginning to the reparst Bf all, it is important
to know what we are trying to do with the data. Otherwise ong spend resource on
collecting data that will never be used. In this sense, onebbegins with drawing
a picture of final report and then think backward. In our cagegathered data in the
perspective marketing and the report is something thaidcoalused when we discuss
about Bow-Wow’s marketing strategy . Next step is to typeriread in collected data
into the tables that satisfy 3rd normal form and set up tregieiship among the tables.
Making correct relationship is important since the quergased on it. Query is, in a
word, to select and combine the data from different tablegban different criterion.
Itis possible to manipulate numbers or characters usinglsisummary statistics such
as sum and mean. Once we are done with the query, then youaahe tie make the
report. Report summarize the manipulated numbers in a waygan get the meaning at
once. Also, with reports we could do some simple selectirmgggouping procedures,
but for our case, we generate reports based on the existiripgu
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