Design and Implementation of a Data
Warehouse for a Retail Store with
Store-level Data

Texas A&M University

George, Alpha
Rafi, Parvez

Shetty, Sharvil

ISYS 637-601 — Data Warehouse Group Project Report 1
George, Rafi, and Shetty-Group 11
5/2/2017



Table of Contents

) 1Y e o (¥ ot o o IO PRPRTPPPRN 4
O oY =T o AT | T 0] o = ot €3PS 4
P D 1L - 11 ] o YoYU i o T D - TSR PUPPPPPRN 5

2.1, Understanding of the data........cuiiiiiiiiii e 5
2.2.  Metadata description for all OLTP fil@S........ceeieuiiieieiiiee et 6
2.3, Entity-Relationship diagrami..........cooiiii it e e et e st e e e e aaeeeean 10
3. DOMAIN UNDERSTANDING ...uvvteeistreeessteeeessseeeesaseseesssseesessssessesssssssesssssssesssssssesssssssssssssesessssssesssssesesssnes 11

B. BUSINESS QUESTIONS AND THEIR SUBSTANTIATIONS AND EXPLANATIONS ....vvveeeiireeeesereeeesnreesessnseeesssnsensessnens 13
1. BUSINESS QUUESTIONS ..eeeiiutteessiurteessaureeessauteeesssuseeessassaeessasseeesssnseeesssseeesssseeessssesesssseeessssseeesssssenessssens 13
1.1. WHAT IS THE TREND OF BEER SALES DURING CHRISTMAS HOLIDAY SEASON? ..cceuvvieeiriiieeenireeessiineesssneneessnes 13
1.2. WHICH STORES HAVE MORE POPULARITY AMONG KIDS AND ELDERLY GROUPS? .....cceiivrieeerrreeeesrreeeessneneeennns 14
1.3.  WHICH STORES ATTRACT PEOPLE WHO EARN BELOW POVERTY LINE? ...ccivrurieeeriieeesniieeessireeessieeeessneneessanes 16
1.4. \WHAT IS THE EFFECT OF INTRODUCING COUPONS ON TOTAL NUMBER OF CUSTOMER VISITS? ..eevvviiieeeriireennanne 17
1.5. WHAT IS THE TREND OF A PRODUCT DEMAND IN DIFFERENT PRICE-TIERS «..uvveerureerrieenireesreeesireesseessueeesveens 18

C.  INDEPENDENT DATA MARTS DESIGN USING KIMBALL'S APPROACH....c.vtterureerreeenireenieesieeesreessseeessseessveeesaseens 20
1. PROPOSED SCHEMA ..eetiuttitesittteesatteeesautteesasseeeessseseessssseessssseessassseessassseessnssseessnnsseessssseessnsesesssnseeeesns 20
2. KIMBALL'S MATRIX FOR DATA IMIARTS ....veiiuiitenrteeiteestee ettt esubeestteesueeesabeeesuseesasaesseeesasaesssseesnseesaseeessseesnns 20
3. STAR SCHEMA REPRESENTATION ...etteiiirteeesaureeeesareeessauseeessaureeessanseeessanseeessssesessnnseeessssesesssseeesssnnenesssnnens 21
A, IVIAPPING TABLES ..eetttiutteeesautteeesauteeeesateeesssuseeeesaseeeesassaaeesaseseesssseseesssseseessnsessessnsesesssssesessssseseessnseeessnne 23
5. Business question justification corresponding to proposed schema ........cccccceeeeecieeeccciieeeccciee e, 26

D.  DATA INTEGRATION Luuuiiiieiitiuueeeseeettttusueseeseeetsssunaaesesessesssunsssseeessssssnssseessesssssnneesesessensmmaesessesessssnnnsesses 31
1. Data Quality Issues with Dominick’s Finer FOOd Data .......cc.ceeeiiriieiiiieeeeiiieeecciiee e ecieee s ecive e esvee e 31
D 8 I 0 TNV [o o T 01T A o = o SRR 33
T = I 1T o] £=T o =T o = o o PP 34

3.1.  Determine the target data ... e e 34
3.2, Determing SOUMCE data.....iucuiieiiiiiieieiiiee ettt et e e st e e s e e e st bee e s sbbeeessabeeesssbeeesssbeeesenasenas 35
ISYS 637-601 — Data Warehouse Group Project Report 2

George, Rafi, and Shetty-Group 11
5/2/2017



3.3.  Mapping tables for staging and data mart [0ads. .........cceeeeeeiiiecciiiieee e 36

3.4. Comprehensive Data EXtraction RUIES........cc.ueiieiiiiiieiiiee ettt e e 45
3.5.  Screenshots of Data STtaging @rea .......ccuviieiiiiii e e e et e e rre e et 47
3.6. Data Transformation and Cleansing RUIES ........cccuuiiiiiiiiiiiiieee et e s 50
3.7, Plan for ABEregation .......ui i ciiiiiciee ettt e e e abe e e e s eee e e nareeas 52
B DT = T o - Yo | o= USSPt 54
4.1. Mapping definition describing the source to end table for all dimension and fact tables......... 58
4.2. SQL statements used for the ETL Operations........cccceeveieeiiiiiieeiiciies et srieee e erveee s ssveee e 61
4.3. Staging and Data Mart table screen shots........coociiiiiiii e e 62

B, BIREPORTING .uttiiutteite et e bt ettt ettt et e s bt e s ute s at e e st e e bt e sbe e saee s ate e a bt e b e e bt e abeesaeeeaseeateebeenbeesaeesanesareenbeenns 70
1. Bl Reports Design and IMplementation .........oocciiiiiiciiie e 70
00 S 0= o T [ T= 4 o] =1 o TSP 70
1.1.1. Determining all target reports that satisfy business questions.........cccccceeeeecieeeecciieeeeennen. 70

1.2. Mappings from the tables in the data marts to the attributes in the report .......ccovvevecieeenns 72
1.3.  Cube from SSAS and Report from SSRS on top of SSAS for Question 1.......ccccoveeivvciiiiiicieeennnns 77
1.4.  SSRS Reporting from Independent Data Mart using for QUestion 2 .........ccccccvveeeeciieeecciieeeens 86
1.5. Report generated using Report builder 3.0 for QUestion 3........cccccoveeieciiee et 92
1.6.  Report generated using Report builder 3.0 for Question 4 .........ccccoveviiiiiiiicciiee e 97
1.7.  Cubes using SSAS from an independent data mart for Question 5........ccccceevvcieeeiicieeeeicieennn. 101
REFEIEINCES ...ttt ettt h e a ettt e e e bt e s bt e s bt e sat e et e et e e bt e bt e sbeesaeeeateeateenbeesaeesanenas 106
ISYS 637-601 — Data Warehouse Group Project Report 3

George, Rafi, and Shetty-Group 11
5/2/2017



A. Introduction

Dominick’s was a retail store chain founded in 1918 and headquartered in lllinois. The

data being analyzed in this report is from Dominick’s Fine Food's (DFF) database through
Chicago Booth collected after both formed a partnership for store-level research into shelf
management and pricing. The data encompasses 25 product categories sold at DFF’s 100
retail chain stores located in the Chicago metropolitan area over the years from 1989 to
1997. The research is of the data and developing a data warehouse on top it, would help
DFF systematically analyze the factors that influence product sales. This project report aims
at formulating business questions that aim to analyze these factors and help in solving key
business problems such as follows.

1. Potential impacts

a.

Proper shelf-management for sales growth. The sales increase tactics can broadly be

classified under two categories.

i Out-of-store tactics- they include tactics to attract more consumers or retain
existing ones against external competitors.

ii. In-store tactics- it includes tactics to increase sales once consumers are inside
the stores.

Shelf-management is an in-store tactic, which focuses on how retailers can boost sales

through store-level shelf-management. The analysis of data through UPC scanners

makes it possible to understand heterogeneity of local area demand. One of the

challenges that DFF faces is how it should allocate shelf space to the multitude of

products they sell across stores.

Effect of consumer demographics on product sales. Another key problem DFF needs to
address is how distribution of consumer’s age, economic health, household sizes affect
the sales across product categories. Answers to these problems would help DFF in
targeted marketing.

Impact of location of stores on sales. DFF has more than 100 retail stores in Chicago.
The store-level research on product sales also aims at answering how positioning of
stores translates into revenue for DFF and what makes shoppers choose one store over
another.

Making pricing decisions based on seasons. Retail stores usually see spikes in sales
during vacation seasons such as Thanksgiving and Christmas. It is important for DFF to
determine optimal prices of the products that would increase profit margin during these
seasons.
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e. Effect of price promotions. DFF has been rolling out coupons across product categories
for promotions. They need to analyze whether price promotions through strategies like
Coupons help any sales growth.

2. Details about the Data

2.1. Understanding of the data

As a part of the project, we are planning to do analysis on data collected from James M.
Klits Center, University of Chicago Booth School of Business. Total size of this data adds up to
4.76 GB needs lot of changes to convert this dirty data to perform meaningful analysis. The data
comprises of 9 years of store level data of more than 3500 UPCs, which were sold through
around 100 stores across United States. Most of the Stores are located in Chicago area. We
need to analyze the data from 1989-1994 for same number of stores. The complete product
line is classified in to 29 different categories.

In total, there are four data files and they can be classified in to two categories namely
General files and Category files. These four data files are available in .csv format for the analysis
of the sales of Dominick’s FF.

a. Customer Count Files

e This file contains the information about in-store traffic of all the stores, which were
compiled, on a weekly basis from scanners located at each store in DFF.

e This table contains the information about the sale information of each product
categories of Beer, Meat, grocery and Diary etc. store wise on weekly basis.

e This file also contains the separate information of each above product purchased
using Coupons at each store in DFF chain on weekly basis.

b. Store-Specific Demographics

e This file contains the store wise information of all the customers purchased the
products from DFF on weekly and demography basis.

e Information present in this file is obtained by mapping the customer information
with the Census information collected by US government for Chicago Metropolitan
area.

e Various demography information available in this file include age groups, household
income, and number of dependent members, employment status, and retired status
of every customer.

e Demographic information is the most important in later stages of the project for
Data Warehousing and building different store wise strategies targeting different
demography of people. This file has very importance in framing the questions in this
phase of the project.
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c. UPC Files

e As the name indicates UPC means Unique Product Code. Each Product is mapped to
a UPC and other information related to that product.

e Complete mapping of UPC code to product is available in the List of all UPCs in the
category table. This information can be used for product specific strategies for DFF.

d. Movement Files

e This file contains category wise weekly movement of each product in DFF.

e Information in this file give clear idea about profit margin on each product. This in
turn will give idea about strategies need to be adopted by DFF to reduce losses and
increase profit. This very important in Business point of view.

e If the Sale quantity is predictable after analyzing weekly sale data, it will give
strategic advantage to the inventory department of DFF in preparing for peak and
off seasons.

In addition to the above data sources, we have “Weeks Decode Table” which gives the week
to date mappings useful for analysis. This is very useful in formulating different business
strategies.

2.2. Metadata description for all OLTP files

a. Please find below the description for each attribute in ccount file.

Variable Description Variable Description
Food-to-Go Italian Sales in
DATE Date of the Observation FTGITAL Dollars

General Merchandise Sales in
Week Week Number GM Dollars

Store Store Code GMCOUP General Coupons Redeemed

BAKCOUP Bakery Coupons Redeemed GROCCOUP Grocery Coupons Redeemed

BAKERY Bakery Sales in Dollars GROCERY Grocery Sales in Dollars

Health and Beauty Aids Sales
BEER Beer Sales in Dollars HABA in Dollars

Health and Beauty Aids
BOTTLE Bottle Sales in Dollars HABACOUP Coupons Redeemed
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BULK Bulk Sales in Dollars JEWELRY Jewelry Sales in Dollars
BULKCOUP | Bulk Coupons Redeemed LIQCouP Liquor Coupons Redeemed
Manufacturer Coupons
CAMERA Camera Sales in Dollars MANCOUP Redeemed
CHEESE Cheese Sales in Dollars MEAT Meat Sales in Dollars
Conventional Foods Sales in
CONVFOOD | Dollars MEATCOUP Meat Coupons Redeemed
COSMCOUP | Cosmetics Coupons Redeemed | MEATFROZ Meat-Frozen Sales in Dollars
COSMETIC | Cosmetics Sales in Dollars MISCSCP Misc. Coupons Redeemed
CUSTCOUN | Customer Count MVPCLUB MVP
DAIRCOUP | Dairy Coupons Redeemed PHARCOUP Pharmacy Coupons Redeemed
DAIRY Dairy Sales in Dollars PHARMACY Pharmacy Sales in Dollars
DELI Deli Sales in Dollars PHOTCOUP Photo Coupons Redeemed
DELICOUP Deli Coupons Redeemed PHOTOFIN Photo
DELIEXPR Deli Express Sales in Dollars PRODCOUP Produce Coupons Redeemed
Deli Self Service Sales in
DELISELF Dollars PRODUCE Produce Sales in Dollars
Promotion Coupons
FISH Fish Sales in Dollars PROMCOUP Redeemed
FISHCOUP | Fish Coupons Redeemed PROMO Promotion Sales in Dollars
FLORAL Floral Sales in Dollars SALADBAR Salad Bar Sales in Dollars
FLORCOUP | Floral Coupons Redeemed SALCOUP Salad Coupons Redeemed
Frozen Items Coupons
FROZCOUP | Redeemed SPIRITS Spirits Sales in Dollars
Self Service Deli Sales in
FROZEN Frozen Items Sales SSDELICP Dollars
Food-to-Go Coupons
FTGCCOUP | Redeemed VIDCOUP Video Coupons Redeemed
FTGCHIN VIDEO Video Sales in Dollars

Food-to-Go Chinese Sales in
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Dollars

FTGICOUP

Food-to-Go Coupons
Redeemed

VIDEOREN

Video Rentals (Dollar
Amounts)

b. Please find below the description for each attribute in Demography file.

Variable | Description Variable Description
age9 % Population under age 9 retired % of Retired
age60 % Population over age 60 unemp % of Unemployed
% of working women with children
ethnic % Blacks & Hispanics wrkch5 under 5
% of working women with children
educ % College Graduates wrkch17 6-17
% of non-working women with
nocar % With No Vehicles nwrkch5 children under 5
% of non-working women with
income | Log of Median Income nwrkch17 | children 6-17
Std dev of Income Distribution
incsigma | (Approximated) wrkch % of working women with children
% of non-working women with
hsizeavg | Average Household Size nwrkch children
% of working women with children
hsizel % of households with 1 person wrkwch under 5
% of working women with no
hsize2 % of households with 2 persons wrkwnch children
% of households with 3 or 4
hsize34 | persons telephn % of households with telephones
% of households with 5 or more
hsize567 | persons mortgage % of households with mortgages
% of households with 3 or more
hh3plus | persons nwhite % of population that is non-white
hh4plus poverty

% of households with 4 or more

% of population with income
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persons under $15,000
hhsingle | % of households with 1 person shopcons % of Constrained Shoppers
% of households with 5 or more
hhlarge | persons shophurr % of Hurried Shoppers
workwo | % Working Women with full-time
m jobs shopavid % of Avid Shoppers
sinhouse | % Detached Houses shopstr % of Shopping Stranges
Trading Area in Sq Miles per
density | Capita shopunft % of Unfettered Shoppers
% of Households with Value over
hval150 | $150,000 shopbird % of Shopper Birds
% of Households with Value over Ability to Shop (Car and Single
hval200 | $200,000 shopindx Family House)
hvalmea | Mean Household Value Ability to Shop (Car and Single
n (Approximated) shpindx Family House)
single % of Singles

c. Please find below the description for each attribute in UPC file

Variable Description Variable Description
upc UPC Number descrip Product Name
com_code % Population over age 60 size Product Size
nitem Dominick's item code case Number of items in a case

d. Please find the description for each attribute in Movement file

Variable Description Variable Description

upc UPC Number gty Number of item bundled together
store Store Number profit Gross margin

week Week Number sale Sale code (B, C, S)

move Number of unit sold ok 1 for valid data, O for trash

price Retail Price
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2.3.  Entity-Relationship diagram

STORE
DEMOGRAPHIC
m Store_ID
= Demo_ID
Store_Name
Week_Num
Price_Tier
m Age9
H
Zone
Age60
City
s OH Ethnic
Zip Code
Education
Address
Income
Single
Retired
Records
Poverty
SALES
= Sales_ID PRODUCT
Gyt ﬂ UPCH#
Price 20 Includ Product_Name
t
Quantity 1 Product_Desc
Profit PRODUCT_CATEGORY Size
contains
Movement m Category_ID Item_Code
m
H

Coupon

Category_Name
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3. DOMAIN UNDERSTANDING

We had a pool of research papers to understand how significant and relevant data can
be derived from past sales data. Research papers also gave insight about methods by which we
can build business strategies on top of the derived data. It was beyond the scope of the project
to read and understand all the papers from the pool of research papers. From the complete list,
we read three and understood the strategies adopted during the design and implementation of
Data Warehousing. Please find our understandings about each paper detailed below.

In their research Nevo, et al [1] summarize the effect of Coupons in the increase or
decrease in sales of any retail chain. This paper discusses the scenarios in which the coupons
are introduced by a Manufacturers and the effect of it in detail. Paper also discusses that giving
coupons is better than spending substantial amount in advertisements. This paper also explains
how the price of commodities whose quality is not comparable to its competitors will decrease
in long term .This is very important in formulating our strategies in later stages of the project
for improving sales based on the meaningful data derived from data warehousing design
methodologies.

Nevo, et al also discusses different reasons behind a manufacturer introducing
discount/coupon on a particular product. Firstly, it can be for introducing a new product. This
will give a larger pool of customers a taste/experience of the new product. Secondly coupons
are introduced to boost up sales of a particular product which is lagging behind its customers or
if it is being perished in inventory. This is explained under the heading relationships between
Coupons and Shelf price. In addition, the paper discusses how the perception of customer
about a product can change if the coupons are made available continuously. Effects and
correlation of price and coupons in different situations are derived and explained
mathematically in the complete paper. This summarizes the complete project.

Sivakumar, et al [2] talk about implications of quality-tier competition by developing a
conceptual framework to investigate how optimal pricing decisions can be done the level of
brand quality to which it belongs. This paper explained how comparative study could be done
on 2 different products about its pricing. It also discusses the implication of the framework
introduced and steps involved in the implementation of the framework. This will be very helpful
in adopting strategies for pricing the items in DFF considering the competition faced by the
product after getting results from the data warehouse we are planning to design in the
upcoming stages of the project.

Sivakumar, et al also give insight into Customer decision model explaining what will be the
possible decisions of a customer comparing the price and brand category of 2 products
competing each other. This idea is very useful in determining what the possible price of each
product is, considering the utilities derived from it. The framework described in this paper
proposes the empirical distribution of possible prices for a product. It also describes the profit
available from each price in the distribution and managerial implication of the same. In total,
the paper draws a complete relation between the academic researches in marketing practices
of pricing a product.
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Lira, et al [3] suggest whether the prices in retail sector decrease when there is a
positive demand in the product. This explained in the backdrop of countercyclical relationship
of in Chile between cost and increased demand of set of retail products. This paper discusses
about various theories analyzing the effect and cause of prices in each theory scenario. Author
discusses theories effecting the prices at Producer/Supplier level and Retail level. For example,
pro cyclical Price elasticity proposed by Warner Barsky states that Producer price could drop for
products experiencing increase in the elasticity of demand. This can happen due to transferring
of elasticity of demands to suppliers in periods of generalized shocks in demand. If similar
situation arises for a product in DFF for a particular week DFF management transfer the benefit
to customers by applying the same principle.

So similarly applying other theories in the paper, equations can be written for each product
in DFF on weekly basis considering the changes in sales of the particular product in previous
week. Even though applying equations for pricing on each product is not in the purview of the
project even in later stages, we can apply these in one or two products if the time permits. The
paper also says that above theories stand null and void when the demand of a product is
artificially increased by applying coupons. All theories are explained with the variation in price
of products in a retail chain at Chile. Results of the study proves that price of set of retail
products fall when the demand increases, which is likely to be similar in case of DFF as the
scenarios are same in both the cases.
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B. BUSINESS QUESTIONS AND THEIR SUBSTANTIATIONS AND EXPLANATIONS
1. BUSINESS QUESTIONS

1.1.  WHAT IS THE TREND OF BEER SALES DURING CHRISTMAS HOLIDAY SEASON?
Data Table:

Week Numt-¥ Wine Sales

10 618104.91
11 299353.29
12 271369.49
13 306332.89
14 490994.06
115 687024.94
116 633326.14
17 196033.36
18 224434.69
19 240542.52
PO 254735.07
Grand Total 4222251.36

Table.2. Weekly sales trends for beer around Christmas Week

Graphical Analysis:

Wine Sales

Wine Sales in weeks around Christmas

800000
687024.94

700000
618104.91 g 633326.14

600000

490994 06
500000 f

400000

Wine Sales

299353.29 306332,89
271369.49 ;

254735.07
300000 224434.69 240542.52

196033.36
200000

100000

0
10 11 12 13 14 15 16 17 18 19 20

Week Number

WEEK .Y

Fig. 2. Weekly sales trends for beer around Christmas Week

Explanation: Some products may see significant boost in sales during festive/vacation seasons.
One such product is beer which saw sudden growth from week 13 through week 17 (Christmas
through New Year). Such an analysis will help DFF identify all the products which usually see
seasonal growth in sales. The supplies of these products would need to be managed effectively

ISYS 637-601 — Data Warehouse Group Project Report 13
George, Rafi, and Shetty-Group 11
5/2/2017



during these seasons. Proper shelf-management has always been one of important concerns for
retails businesses. This type of analysis would help in better management of the products that

would feature on store shelves.

1.2.  \WHICH STORES HAVE MORE POPULARITY AMONG KIDS AND ELDERLY GROUPS?

Row Labels ~ Sum of AGE9 Sum of AGE60

2 11.75%
4 9.51%
5 14.14%
8 12.32%
9 10.35%
12 10.57%
14 12.96%
18 11.01%
21 17.59%
28 12.89%
32 9.91%
33 4.61%
40 13.37%
44 14.49%
45 14.67%
47 14.30%
48 12.18%
49 13.49%
50 12.44%
51 13.25%
52 13.66%
53 12.08%
54 14.79%
56 13.10%
59 17.21%
() 12 2504

23%
26%
12%
25%
27%
18%
21%
27%

7%
21%
25%
13%
18%
19%
13%
13%
10%
19%
15%
18%
15%
30%

9%
19%
11%

229%

Table. 3. Store-wise percentage visit of kids(age<9) and elderly people(age>60)

Graphical Analysis:

35%

30%

25%

20%

15%

% of customers

10%

5% I
0%

Popularity among customers above 60 years of age

I

2 8 14 28 40 47 50 53 59 65 70 73 76 80 84 89 92 95 100103106110113116119123128131137
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Fig. 3.A. Store-wise percentage visit of elderly people(age>60)
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Popularity among customers below 9 years of age

25.00%
20.00%

15.00%

2 8 14 28 40 47 50 53 59 65 70 73 76 80 84 89 92 95 100103106110113116119123128131137

10.00%

% of Customers

5.00%

0.00%

Store Number

Fig. 3.B. Store-wise percentage visit of kids(age<9)

Explanation: The graphs above highlight the DFF stores which are most or least popular among
kids and elderly group people. Retails companies require such analysis for targeted marketing
and sales. For instance, the stores which are popular among kids may be supplied with more of
young age merchandize. Similarly, the stores that are popular among elderly section may be
supplied with merchandize that sell more to elderly people.
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1.3.  WHICH STORES ATTRACT PEOPLE WHO EARN BELOW POVERTY LINE?

Data Table:

Row Labels ~ % population below poverty
2 6%
4 4%
5 3%
8 5%
9 3%
12 17%
14 2%
18 8%
21 2%
28 4%
32 4%
33 9%
40 6%
44 3%
45 2%
47 3%
48 2%
49 3%
50 4%
51 4%
52 2%
53 6%
54 2%
56 3%
59 4%
62 2%
64 4%
65 3%
67 3%
68 10%

Table. 4. Store-wise percentage of Poor People (annual salary<$15,000)

Graphical Analysis:
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Fig. 4. Store-wise percentage of Poor People (annual salary<515,000)

Explanation: The plot above shows percentage of people below poverty line (income less than
$15,000) visiting stores of DFF. We realized that some of the stores were more popular among
low income group people. Such an analysis is important for DFF for store-wide distribution of
the stock which is usually consumed more by low-income group. For example, low income
group usually consumes non-luxury goods more. If we can identify these stores, DFF would be
able to make to distribute such goods more effectively.

1.4. WHAT IS THE EFFECT OF INTRODUCING COUPONS ON TOTAL NUMBER OF CUSTOMER VISITS?
Data Table:

Row Labels ¥ Sum of CUSTCOUN Row Labels -¥ Sum of Total Coupons Redeemed
122 101563 122 41284.44
123 102886 123 30045.02
124 109889 124 32632.5
126 69666 126 27231.97
128 106820 128 30897.89
129 62219 129 24595.58
131 91458 131 9281.81
Table. 5.A. Count of customers per week Table. 5.B. Count of Coupons used per week

Graphical Analysis:

Sum of CUSTCOUN
Sum of Total Coupons Redeemed
Total no of customer visits
Total

120000

100000 50000

30000 40000

30000
60000

20000
40000
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20000

0
122 123 124 126 128 129 131

WEEK NUMBER

VALUE OF COUPONS REDEEMED

122 123 124 126 128 129 131
WEEK NUMBER

STORE .Y STORE .V

Fig. 5.A. Count of customers per week Fig. 5.B. Count of Coupons used per week

Explanation: With data and graph above help analyze the impact of coupons on count of
customers who visited DFF stores over a certain period of observation. We assume that number
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of coupons that were redeemed is in proportion to the coupons launched. The analysis is

needed to understand how customer footfall varied as DFF launched promotional strategies like
announcing coupons. We can repeat similar exercise for other promotional strategies and see
how each impacts the customer count. This will help identify the effectiveness of such
promotional strategies. The analysis will also help to see one promotional strategy fares against

other marketing forces in their effect on customer visits.

1.5.  WHAT IS THE TREND OF A PRODUCT DEMAND IN DIFFERENT PRICE-TIERS?

Data Table:

145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

160

Sum of MOVE Column Labels ~
Row Labels -7

8
343
1286
1311
1094
850
811
1034
953
944
898
1967
931
977
974
761
780
940
622
691
622
635
649
857
528

507

12 Grand Total

537
649
609
454
372
553
576
510
507
307
902
486
467
514
402
458

86
371
482
382
303
361
354
279

214

880
1935
1920
1548
1222
1364
1610
1463
1451
1205
2869
1417
1444
1488
1163
1238
1026

993
1173
1004

938
1010
1211

807

Q11

Table. 6. Weekly sales of Cheese in store 8(medium-price tier) store 12(high-price tier)

Graphical Analysis:

Sum of MOVE
3500
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0

n o - s ~NOo
< < NN N w0
L I o I B B |

WEEK .YV
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»12

-
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Fig. 6. Weekly sales of Cheese in store 8(medium-price tier) store 12(high-price tier)

Explanation: The plot above compares quantities of Cheese sold in two stores in difference
price-tier zones. The store Dominick 12 is in high-price trier zone, while the store Dominick 8 is
in low price tier zone. One possible explanation for the trend as above could be high-price
zones being in rich neighborhoods where people can afford to buy more. Such an analysis is
important in distributing merchandize based on price-tier zones. Out of 16 zones in which
different stores are located, they can be divided into 4 price tiers viz. CubFighter, Low, Medium,
High. In this analysis, we cover only medium-price and high-price tiers. Similar analysis may be
expanded to other price tiers which would help in comparative study of the demand trends
across these 4 price tiers.
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C. INDEPENDENT DATA MARTS DESIGN USING KIMBALL'S APPROACH

1. PROPOSED SCHEMA

The schema being proposed to answer the above business questions is a combination of the five
dimensions viz. Store, Product, Time, Demographic, Coupon and two fact tables- SALES_FACT which will
hold the data from the MOVEMENT source file and STORE_VISITS_FACT which will hold the data from
the CCOUNT source file.

The dimension STORE_DIM dimension contains details about all the DFF stores. This dimension
is populated with data from the Dominic’s research project manual, which contains the details about
each store under the DFF retail chain. It has an inherent hierarchy in Zone, City and Store number. The
PRODUCT_DIM dimension contains the data related to all the products sold at DFF. The UPC files for
each product act as the source for this data. It is a collection of data from each of the categories of
products. The product category column is populated from the name of the csv file from which the data
is being loaded. The TIME_DIM dimension contains the data related to the occurrence of an event. The
attribute TIME_ID is an auto incremented surrogate key, acting as the primary key for the table. As
stated in the manual, the data contains observations from week 0 to 400, based on this fact, the field
WEEK is auto populated. The WEEK acts as the base to calculate MONTH and YEAR as described in the
transformation for the time dimension. The COUPON_DIM dimension stores all the types of coupons
there are available at the stores. This value is derived from the header column of the CCOUNT.csv file. It
is @ manual task to separate out the names of the fields, which represent the coupon usage in the
dataset. The DEMOGRAPHIC_DIM dimension is derived from the DEMO.csv table. It stores all the
demographics related to each store. It contains clearly defined statistics for various demographic
factors, which are directly mapped from the source table.

The SALES_FACT table stores the values derived from the movement datasets. Product, Store
and Time. The STORE_VISITS_FACT is designed to address business question 2, 3 and 4. This fact table
enables us to answer the queries related to introduction of coupons and customer visits. The
CUSTOMER_COUNT stores the number of customers who visited the store.

2. KIMBALL'S MATRIX FOR DATA MARTS
Data mart Dimension
STORE_DIM | TIME_DIM PRODUCT _DIM | DEMOGRAPHIC DIM | COUPON_DIM
Sales X X X
Store visits X X X X
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3.

STAR SCHEMA REPRESENTATION

STORE_ID

STORE_DIM

STORE_NUMBER

PRICE_TIER

ZONE

CITY

ZIPCODE

PRODUCT_DIM

‘“" SALES_FACT

TIME_ID >O——H-“ TIME_ID
—o< PRODUCT_ID -
MOVEMENT MONTH
QUANTITY YEAR
SALES_AMOUNT EVENTS

—

PRODUCT_ID
UPC_CODE
ITEM_CODE

PRODUCT_CATEGORY

Fig: Star schema for Sales data mart

ISYS 637-601 — Data Warehouse Group Project Report
George, Rafi, and Shetty-Group 11

5/2/2017

21




DEMO_ID

BELOW_9_%

ABOVE_60_%

INCOME_LEVEL

POOR_%

STORE_DIM

STORE_ID

DEMOGRAPHIC_DIM

DEMO_ID

COUPON_ID >0——
—oﬂ STORE._ID

TIME_ID So——

CUSTOMER_COUNT

COUPON_DIM
STORE_VISITS_FACT o]

COUPON_ID

TIME_DIM

—

STORE_NUMBER

PRICE_TIER

CITY

ZIPCODE

COUPON_REDEEMED

TIME_ID
YEAR
MONTH
WEEK
EVENTS

Fig: Star schema for Store visits data mart
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4. MAPPING TABLES

Dimension: Product
DW DW Target | Source Source Transformation/Business Error :
Target Target Datatyp | System/T | Colum Rule Handling
Table Column e able n Rules
FRODUCT int SUrroga
D te key
UPC_COD UPCYXX.cs
varchar upc
E W
¥X¥ in source file name
"o | PRoDuCT UPCKOKcs cote. g 1 source cov e
- CATEGOD | warchar ) ) .Ig. )
Ry W named 'upcana’,
PRODUCT _CATEGORY will be
‘ana'
ITEM_COD UPCKXX.cs | .
varchar nitem
E W
Dimension: Demographic
DWW Dw Target | Source Source Transformation/Business Error :
Target Target Datatyp | System/T | Colum Rule Handling
Table Column e able n Rules
DEMO_ID | int surroga
te key
Income in source column is
Iu.g_n:nf median income (M.1), If income
which ranges from 8.87 to field i
11.24. 557=519,341 and HE” ir'f
gt2 = 576,114 We define 3 cource
INCOME_L . levels for INCOME_LEVEL:
EVEL varchar | DEMO.csv | income 1. Low: <10.3 (M1 less than table,
DEMOGR update
230,000 IMCOME
APHIC_DI 2. Medium: 10.3 to 1LOM.L. | -oc ™
M between 560,000) A
3. Righ: >11.0 (MLI. greater
than 560,000)
POOR_% | float | DEMO.csv f:':'“m
B;:ELDW—S float DEMO.csv | agel
A;DVE—EG float DEMO.csv | agebD
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Dimension: Coupon
DW DW Target | Source Source Transformation/Business Error :
Target Target Datatyp | SystemfT | Colum Rule Handling
Table Column e able n Rules
COUPOMN_ int SUrroga
10 te key
far any
missing
Coupens
COUPON Sum up coupons redeemed redeemed
DIM ~ | COUPON_ across all product categories, | value
REDEEME | int coount i.e. COUPOM_REDEEMED = across a
o BAKCOUP+BULKCOUP+COSM | product
COUP=FISHCOUP+.. category,
assume
the value
to bed
Dimension: Store
DW Dw Target | Source Source Transformation/Business Error :
Target Target Datatyp | System/T | Colum Rule Handling
Table Column e able n Rules
STORE_ID | int Surrog
- ate key
STORE_M int Dorninick” Store
UMEER 5 Stores
IT @ row
doesn't
have a
PRICE_TIE varchar Darninick” | Price value far
R 5 Stores Tier the price
ETOR.E_Dl tier‘I =
it the target
as ‘NA'
I a row
doesn't
have a
Z0NE int Dominick' Zone ualuefu:-r
5 Stores the price
tier, set
the target
as ‘WA’
Dominick” .
CITy varchar < Stores City
ZIPCODE | int Dominick” | Zip
5 Storess Code
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Dimension: Time
DW DW Target Source Source T e TR T T Error
Target Target Datatyp | System/T | Colum Rule Handling
Tahle Column e able n Rules
Surrogate
TIME_ID int key
Week's
WEEK int Decode | Week# | pohyjated from 1 to 400
Table
T Mr\i—m Week's The start column is of format
MONTH int Decode Start MM/DD/YY. Split it to get
Table MM
Week's
YEAR int Decode Start The start colum_n |_5 of format
Table MM/DD/YY. Split it to get YY
Week's .
Decode Special
EVENT float
Table Events
Fact: Store Visits
DW DW Target Source Source T e e Error
Target Target Datatyp | System/T | Colum Rule Handling
Table Column e able n Rules
A T
DEMO_ID | int ::H'C—D' ID DEMOGRAPHIC_DIM
dimension
STORE_VI Foreign key corresponding to
hy COUPON COUPON DEMO
SITS_FACT D — | int DIM - D primary key COUPON_ID of
COUPON_DIM dimension
Foreign key corresponding to
STORE_DI | STORE
STORE_ID | int Mo D primary key STORE_ID of
STORE DIM dimension
TIME | Foreign key corresponding to
TIME_ID int TIME_DIM o primary key TIME_ID of
TIME_DIM dimension
CUSTOME int ccount CUSTC
R_COUNT OUN
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5.

Fact: Sales
DW DW Target | Source Source . . Error
Ti fo t B
Target Target Datatyp | System/T | Colum R:::s rmation/Business Handling
Table Column e able n Rules
Foreign key corresponding to
STORE_DI | STORE
STORE_ID | int M - D primary key STORE_ID of
- STORE_DIM dimension
TIME | Foreign key corresponding to
TIME_ID int TIME_DIM D primary key TIME_ID of
TIME_DIM dimension
SALES_FA | PRODUCT | prRODUCT | PRODU | FOT®BN key corresponding to
o D int DIM cT i | Primary key PRODUCT _ID of
- - - PRODUCT DIM dimension
MOVEME int movemen move
NT t files
) movemen
QUANTITY | int tfiles qty
SALES_AM float movemen SALES_AMOUNT = Price *
OUNT t files Move [/ Qty for a given row

Business question justification corresponding to proposed schema

Please find the explanation of how we can answer all the five business question using the above
two schemas below.

BQ 1: What is the trend of beer sales during Christmas holiday season?

Sum of Total Sales
600000

500000

400000

300000

200000

100000

0
205209214225236244254262272281290294301305313317323

WEEK .YV
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This business question is addressed by analyzing the Beer sales during the Christmas
weeks as shown in the above graph. Same analysis can also be done with the Sales data mart
shown above. Here the product under consideration is Beer, information related to that can be
obtained from PRODUCT_DIM dimension table and Week related information could be taken
from WEEK attribute loaded in TIME_DIM dimension table. Beer Sales related information
corresponding to each week during Christmas week can be mapped from SALES_FACT fact table
in Sales data mart.

BQ 2: Which stores have more popularity among kids and elderly groups?

Popularity among customers above 60 years of age

NN W oW
@ g & g &
X R X =X

% of customers

[
o

2 8 14 28 40 47 50 53 59 65 70 73 76 80 84 89 92 95 100103106110113116119123128131137

5%
0%

Store Number

Store visits data mart can be used for analyzing this business question. Number of
people below age 9 (BELOW_9_ %) and above 60(ABOVE_60_ %) are attributes in
DEMOGRAPHIC_DIM dimension table and Store Number plotted the above graph can be
plotted from attribute STORE_NUMBER from STORE_DIM dimension table. Comparing the two
values, the number of store visits, CUSTOMER_COUNT is obtained from STORE_VISITS FACT
fact table. Above graph will help us analyze just the popularity among people above age 60. For
answering this business question completely, popularity of stores among kids and elderly group
will be analyzed separately in similar way.
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BQ 3: Which stores attract people who earn below poverty line?

% population below poverty

25%
20%
15%

10%

°

5%

0% ||I|I ||I|| ||I||I||| il

N OO+ O 00 &N O I~
N T N N O~

STORE -

Total

2
m4
5
ms8
m9
W12
w14
18
m21
m 28
m32
m33
m 40

This business question can be analyzed similar to Business Question 2. Same Store visits
data mart can be used for analysis. IS_POOR attribute is available in DEMOGRAPHIC_DIM table
and store number STORE_NUMBER is obtained from STORE_DIM table. For each corresponding
values of STORE_NUM and IS POOR we can get the CUSTOMER_COUNT from
STORE_VISITS_FACT table given in the schema. This data can be used to analyze store attraction

among people below poverty line.
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BQ 4: What is the effect of introducing coupons on total number of customer visits?

Sum of CUSTCOUN
Total no of customer visits
120000
100000
80000
60000

40000

NO. OF CUSTOMERS

20000

o]

122 123 124 126

WEEK NUMBER

128

129

131

Sum of Total Coupons Redeemed

50000
40000
30000
20000

10000

122

VALUE OF COUPONS REDEEMED

124

Total

126
WEEK NUMBER

128 129

STORE .Y

STORE .V

This is comparatively complex business question to analyze even though it is easy to
understand. For analyzing the question we need to plot and compare the Total number of
customer visits and Total number of coupons redeemed on a weekly basis. Comparing the trend
in both the graph’s we can reach at a conclusion of effect of coupons on customer visits. So
here the Store visits data mart can be used again for analysis. CUSTOMER_COUNT attribute
from STORE_VISITS_FACT fact table can be plotted against the WEEK attribute loaded in
TIME_DIM dimension table form the schema. Similarly, for plotting the second graph we need
calculate the value derived from the summation of coupon sales from different product
category, which is given in CCount table. This summed up value is stored in COUPON_DIM
dimension table as COUPON_REDEEMED attribute. COUPON_REDEEMED attribute from
COUPON_DIM dimension table can be used for plotting the second graph. So now with the two
graph’s plotted from the data loaded to dimension tables and fact tables we can easily find the
effect of introducing coupons in total number of customer visits.

BQ 5: What is the trend of a product demand in different price-tiers?

Sum of MOVE
3500
3000
2500

2000
STORE -~

»12

1500

Quantity Sold

1000

500

0
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151
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x
=
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This business question can be answered by plotting the weekly sales data of each Shop
tiers (A, B, C). For this Business question, we can use Sales data mart. In Sales data mart the
PRICE_TIER information is loaded in STORE_DIM dimension table and WEEK related data is
stored in TIME_DIM dimension table. All the sales related information for all the shop price
tiers can be collected from the SALES_AMOUNT attribute in SALES_FACT fact table. This
information is plotted for each shop tiers and the distribution of sales in each shop tier can
easily be analyzed from the plot.
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D. DATA INTEGRATION

1. Data Quality Issues with Dominick’s Finer Food Data

The dataset provided by DFF has been highly useful to answer our business questions but the
data quality had to be improved in order to make the data useful. We discovered following
issues with the data while developing our data warehouse.

Group Quality Issues Considered Data Quality Problem encountered
with DFF

Referential Do tables in DDFF Referential integrity in between

Integrity datasets have tables/files was mostly missing, but for
table/file references | some of the tables we linked them
intact? using common columns. To link ccount

and movement tables we used store
numbers. To link UPCXXX files with
sales data in ccount, we had to extract
product categories(XXX) from files
names. Many product categories e.g.
Beer which we extracted from UPC files
had corresponding movement/ccount
data missing.
Relation to the | cardinality s the structure of The relationships between entities and
other data relationships among | attributes were highly inconsistent e.g.
entities and UPC numbers of products in Movement
attributes data and the UPC files were
maintained inconsistent for some of the cases.
consistently?

Format Do values follow The UPCXXX.csv files names were
consistent formatting | consistent and helped us find list of
standards? product categories. Date field in ccount

table even though was not in an easily
extractable format, but the format
throughout the file was consistent i.e.
XXXXXX.

Standard Are data elements Store number followed standard

Structure of
fields

consistently defined
and understood?

integer format which helped linked
tables like ccount and demographic.
The format of date field in ccount and
that in start, end dates in week table
were dissimilar. The date in ccount was

ISYS 637-601 — Data Warehouse Group Project Report
George, Rafi, and Shetty-Group 11

5/2/2017

31



formatted as YYMMDD, while in week
table is given as MM/DD/YY.

Consistent Do values represent Most of the attributes e.g. Store
same meaning across | Number, Week Number had consistent
systems and files? meaning across the tables. The
attributes were clearly explained in the
data manual of DFF.
Complete Is all necessary data Many data values were missing that we
present? needed to answer our business
questions with. E.g. Many date values
were missing from ccount. Also, UPC
data contained more product
categories than we had sales figures
for.
Accurate Does the data Most of the data accurately
accurately represent | represented data DFF’s business.
reality? However, demographic table had
Content within demographics in percentage terms
T b instead of absolute number of
customers. The count of customers as
an additional data column would have
provided better understanding.
Valid Do data values fall Dominic stores had Store numbers

within acceptable
ranges defined by the
business?

starting from 2, while many ccount
records had store values as 0 and 1. We
had excluded these records for
business question where we analyzed
store-wise sales trends.

Fit for purpose

Is the information
valuable to the
business? Does the
data convey
information that can
intelligently be
consumed by the
business?

DFF contains and exhaustive amount of
data collected over a long period of
more than 5 years. Such data can be
used to provide lot of insights. The data
is highly valuable to the business as it
can help in understanding marketing
trends, demand-supply relations and
thus would help in formulating more
effective sales strategies.
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2.  ETL Development Plan

Based upon the previous reports developed, ETL Development Plan is designed to outline the roadmap
for the data load process into the data warehouse.

The proposed plan is presented as:

e Determine the target data
e Determine the source data
e Mapping tables for staging and data mart loads
e Comprehensive data extraction rules
e Data staging area and screen shots
e Data transformation and cleansing rules
e Plan for aggregate tables
e Procedures for data extraction and loading
o ETL for dimension tables
o ETL for fact tables

e The implementation is shown as:

e Mapping definition describing the source to end table for all dimension and fact tables
e SQL statements used for the ETL operations
o Before and after table screen shots
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3.  ETL Implementation

3.1. Determine the target data

Our proposed dimensional model contains 5 dimension tables and 2 fact tables. Please find the
definitions for each of them at Data Warehouse area below.

Dimensional Tables

Dimension: Product
DW Target Table DW Target Column Target Datatype
PRODUCT_ID int
601-G 11-DW-A PRODUCT_DIM UPE_CODE varchar
-broupli-Liv-Area. - PRODUCT CATEGORY | varchar
ITEM_CODE varchar
Dimension: Demographic
Target
D D
W Target Table W Target Column Datatype
DEMO_ID int
601-Group11-DW- L'\:JCC?RM;_LEVEL :c/Iarcthar
Area.DEMOGRAPHIC_DIM 70 03
- BELOW_9_% float
ABOVE_60_% float
Dimension: Coupon
DW Target Table DW Target Column Target Datatype
COUPON_ID int
601-Groupl1-DW-Area.COUPON_DIM .
COUPON_REDEEMED int
Dimension: Store
DW Target Table DW Target Column | Target Datatype
STORE_ID int
STORE_NUMBER int
601-Groupl1l1-DW-Area.STORE_DIM =
PRICE_TIER varchar
ZONE int
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Dimension: Time

DW Target Table DW Target Column Target Datatype
TIME_ID int
WEEK int
601-Groupl1l-DW-Area.TIME_DIM MONTH int
YEAR int
EVENT varchar
Fact Tables
Fact: Store Visits
DW Target Table DW Target Column Target
Datatype
DEMO_ID int
COUPON_ID int
601-Groupl1-DW-Area.STORE_VISITS_FACT STORE_ID int
TIME_ID int
CUSTOMER_COUNT | int
Fact: Sales
DW Target Table DW Target Column Target Datatype
STORE_ID int
TIME_ID int
601-Groupl1-DW-Area. PRODUCT_ID int
SALES_FACT MOVEMENT int
QUANTITY int
SALES_AMOUNT float

3.2. Determine Source data

Source data to the above designed schema are from CCOUNT.csv, DEMO.csv, MOVEMENT and
UPC file that are available with the Dominick’s FF data.
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3.3.  Mapping tables for staging and data mart loads.

Please find the mapping tables for staging and data mart loads below.

a)

Mapping of data marts and their sources.

Dimension: Product

DW DW Target Source . . Error
Source | Transformation/Business .
Target | Target Data System/ Column | Rule Handling
Table | Column type Table Rules
PRODUCT | . surroga
int
_ID te key
601- | UPC_COD varchar UPCXXX upc
E .CSV
Group ; -
11- XXX in source file name
DW corresponds to the
" | PRODUCT UPCXOX category code. e.g. If
Area. | CATEGO | varchar oy source csv file is named
PROD | Ry ) 'upcana’,
UCT_D PRODUCT_CATEGORY will
IM be 'ana’
ITEM_CO UPCXXX .
varchar nitem
DE .CsvV
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Dimension: Demographic
DW DW Target 2 Source | Transformation/Business Error .
Target | Target Data System/ Column | Rule Handling
Table | Column type Table Rules
DEMO_ID | int Surroga
- te key
Income in source column is
log of median income
(M.1.), which ranges from If income
9.87 to 11.24. . .
e397-¢19341 and et = | 1e1d S
601- ! ) null in
Group $76,114. We define 3 source
11 INCOME_ varchar DEMO.c income levels for INCOME_LEVEL: table
~ | LEVEL sv 1. Low: <10.3 (M.I. less u da'te
DW- than $30,000) II\FI)COME
Area. 2. Medium: 10.3 to Vel
DEMO 11.0(M.l. between )
GRAP $60,000) with NA
HIC_DI 3. High: >11.0 (M.I. greater
M than $60,000)
POOR_% | float SVEMO'C poverty
BELOW_9 float DEMO.c 209
% Y &
ABOVE_6 DEMO.c
0.% float o age60
Dimension: Coupon
bW bW Target e Source | Transformation/Business Error .
Target | Target Data System/ Column | Rule Handling
Table | Column type Table Rules
COUPON_ int surroga
ID te key
601- for any
Group missing
11- Sum up coupons redeemed coclj.lpons q
DW- across all product redeeme
A COUPON_ categories value
rea. ; .
coup EEDEEME nt ceount i.e. COUPON_REDEEMED = Zi;‘;sjci
ON DI BAKCOUP+BULKCOUP+COS
_ category,
M MCOUP+FISHCOUP+... assume
the value
tobe O
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Dimension: Store

DW DW Target Source . . Error
Source | Transformation/Business .
Target | Target Data System/ Column | Rule Handling
Table | Column type Table Rules
STORE_ID | int Surroga
- te key
STORE_N int E’cs)mlmc Store
UMBER
Stores
PRICE_TIE Dominic | 5
- varchar k’s .
R Tier
Stores
601-
Group If a row
11- doesn’t
DW- have a
Area.s . D’ominic value for
TORE_ ZONE int k's Zone the price
DIM Stores tier, set
the
target as
IOI
Dominic
CITY varchar k's City
Stores
Dominic 7i
ZIPCODE | int K's P
Code
Storess
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Dimension: Time
bW bW Target Source Source | Transformation/Business Error .
Target | Target Data System/ Column | Rule Handling
Table | Column type Table Rules
Surrogat
TIME_ID | int e key
Week’s
601- | WEEK int Decode | Week # Populated from 1 to 400
Table
Group
11- Week’s The start column is of
DW- MONTH int Decode | Start format MM/DD/YY. Split it
Area. Table to get MM
TIME_
DIM Week's The start column is of
YEAR int Decode | Start | ¢, nat MM/DD/YY. Split it
Table to get YY
EVENT varrchar
Fact: Store Visits
bW bW Target Source Source | Transformation/Business Error .
Target | Target Data System/ Column | Rule Handling
Table | Column type Table Rules
Foreign key corresponding
DEMOG
. DEMO_ | to primary key DEMO_ID
DEMO_ID | int RAPHIC 1 5 of DEMOGRAPHIC_DIM
DIM . .
- dimension
601- Foreign key corresponding
Group | COUPON_ int COUPO | DEMO_ | to primary key
11- ID N_DIM ID COUPON_ID of
DW- COUPON_DIM dimension
Area.S Foreign key corresponding
TORE | STORE_ID | int ;TI(\J/IRE— ISJORE— to primary key STORE_ID
VISITS of STORE_DIM dimension
EACT Foreign key corresponding
- ED E
TIME_ID int EM Dl BIM - to primary key TIME_ID of
TIME_DIM dimension
CUSTOME int ccount CUSTCO
R_COUNT UN
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Fact: Sales
bW bW Target Source Source | Transformation/Business Error .
Target | Target Data System/ Column | Rule Handling
Table | Column type Table Rules
Foreign key corresponding
STORE_ID | int ;'II'SlRE_ IS;—ORE— to primary key STORE_ID
of STORE_DIM dimension
Foreign key corresponding
601- TIME_ID int I/IIME—Dl SME—I to primary key TIME_ID of
TIME_DIM dimension
Group - -
11- Foregn key corresponding
DW- PRODUCT int PRODU PRODU | to primary key
D CT_DIM | CT_ID | PRODUCT_ID of
Area.s PRODUCT_DIM dimension
ALES_ 'MOVEME | . UPCXXX
FACT NT int sV move
QUANTIT int UPCXXX aty
Y .CsvV
SALES_A float UPCXXX SALES_ AMOUNT = Price *
MOUNT .CSV Move / Qty for a given row
b) Mapping of data from .csv data sources to staging area
Staging Table: dbo.STORE
File Data Staging
used to | File Column Staging Table | Staging Column Column Data
load type type
Store varchar STORE_NUMBER int
Domini | Price Tier varchar | 601-Group11- | PRICE_TIER int
ck’s Zone varchar | “t38ing- ZONE varchar
Stores - Area.STORE
City varchar CITYy varchar
Zip Code varchar ZIP_CODE varchar
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Staging Table: dbo.TIME

File Data Staging
used to | File Column - Staging Table | Staging Column Column Data
load P type
Weeks Week varchar | 601-Group11- | WEEK int
Decode | -derived column- | varchar | Staging- MONTH int
Table -derived column- | varchar | Area.TIME YEAR int
Event varchar EVENT varchar
Staging Table: dbo.PRODUCT
File Data (S::)altgxlr:i
used to | File Column Staging Table Staging Column
type Data
load
type
UPC Code varchar UPC_CODE int
601-Groupl1-
UPCXXX. | Item Code varchar Staging- P ITEM_CODE varchar
sV Area.PRODUCT
Product Category | varchar PRODUCT_CATEGORY | varchar
Staging Table: dbo.COUPON
LS Data f:::tgxlr:i
used to | File Column Staging Table Staging Column
type Data
load
type
601-Groupl1- .
CC?SNT Ezszg::e . varchar | ¢ -ging- COUPON_REDEEMED | ™
' Area.COUPON
Staging Table: dbo.DEMOGRAPHIC
. Staging
AR File Column Data Staging Table | Staging Column Column Data
to load type
type
Age9 varchar | 601-Groupll- | BELOW_ 9 % float
Age60 varchar | Staging- ABOVE_60_% float
Demo.csv Area.DEMOGR
income varchar APHIC INCOME_LEVEL varchar
poverty varchar POOR_% float
ISYS 637-601 — Data Warehouse Group Project Report 41

George, Rafi, and Shetty-Group 11

5/2/2017




Staging Table: dbo.Movement
File Data Staging
used to | File Column - Staging Table | Staging Column Column Data
load P type
No of Units Sold | varchar | 601- MOVEMENT int
Movem | price varchar | Groupll- UNIT_PRICE float
ents Staging-
Table Quantity varchar | Area.MOVE | QUANTITY int
MENT
-derived column- | varchar SALES IN_DOLLARS | float
Week varchar WEEK int
Store Number varchar STORE_NUMBER int
UPC varchar UPC_CODE int
Staging Table: dbo.CCOUNT
File Data Staging
used to | File Column . Staging Table | Staging Column Column Data
load yp type
Date varchar | 601-Group11- | DATE varchar
CCount . -
table Week varchar | Staging- WEEK int
Cust Count varchar | Area.CCOUNT | CUST_COUNT int
Store varchar STORE_NUMBER int
) Mapping of data from staging area to data marts.
DW Table: dbo.STORE_DIM
. . Staging . Production
Staging Staging Column . Production
Production Table Column
Table Column Data Column
Data type
type
STORE_NU . STORE_NUMBE .
- int - int
601- MBER R
C?S;cz;ipnlgl- PRICE_TIER | int 601-Group11-DW- | PRICE_TIER int
Area.STORE | ZONE varchar Area.STORE_DIM ZONE varchar
_DIM CITY varchar CITY varchar
ZIP_CODE varchar ZIP_CODE varchar
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DW Table: dbo.PRODUCT_DIM
Staging .
Staging Staging Column . Production AGLILE
Production Table Column
Table Column Data Column
Data type
type
601- UPC_CODE | int UPC_CODE int
Groupll- | \tem cODE | varchar | 901-Groupll-DW- 1 \rens copE varchar
Staging- Area.PRODUCT_DI
Area.PRODU | PRODUCT_C varchar M PRODUCT_CATE varchar
CT_DIM ATEGORY GORY
DW Table: dbo.TIME_DIM
Staging .
Staging Staging Column . Production Production
Production Table Column
Table Column Data Column
Data type
type
601- WEEK int WEEK int
irtouF’ll' MONTH int 601-Group11-DW- | MONTH int
aging-
Area.TIME_ | YEAR int Area.TIME_DIM Ve g int
DIM EVENT varchar EVENT varchar
DW Table: dbo.COUPON_DIM
Staging .
Staging Staging Column . Production EL I
Production Table Column
Table Column Data Column
Data type
type
601-
Groupll- 1 4 poN R | int 601-Groupl1-DW=1| - ;0N RepE | int
Staging- EDEEMED Area.COUPON_DI EMED
Area.COUPO M
N_DIM
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DW Table: dbo.DEMOGRAPHIC_DIM

Staging

. . . Production
Staging Staging Column Production Table Production Column
Table Column Data Column

Data type
type

601- 3ELOW—9— float BELOW_9 % | float

0
Group1l1-
staging- | POVE-OO0_ | foat 601-Groupll-DW- | rgovE 60 % | float
Area.DEMO % Area.DEMOGRAPHI
ca. INCOME_LE C_DIM INCOME_LEVE
GRAPHIC_DI varchar - varchar
M VEL L
POOR_% float POOR_% float
DW Table: dbo.STORE_VISITS_FACT
Stagin z:tgxl:\i Production i
Staging Table Eing Production Table Column
Column Data Column
Data type
type
601-
1- 11-DW-
Groupll- | CUST cou | . 601-Group CUSTOMER_CO | .
. int Area.STORE_VISIT int
Staging- NT S FACT UNT
Area.CCOUNT -
DW Table: dbo.SALES_FACT
Staging .
Staging Staging Column . Production EL I
Production Table Column
Table Column Data Column
Data type
type

601- MOVEMENT | int MOVEMENT int

irtouF’ll' QUANTITY | int 601-Group11-DW- | QUANTITY int

:rge'gg' A N D Area.SALES_FACT
MOVEMENT OLLAR_S - float SALES_AMOUNT | float
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3.4. Comprehensive Data Extraction Rules
Data has been extracted from the provided CSV files and data manual of DFF. The
extraction rules used in the report are as follows.

e The ccount.csv has been used as a source to extract data for COUPON dimension. The
coupon redeemed columns across various product categories will be used to COUPON_DIM.
So, in order to handle missing value in coupon redeemed columns, we replaced all the
missing coupon redeemed values with 0.

e We truncated data with invalid store numbers from the CCOUNT table.

e Additionally, week number will be used to analyze chronological trends, so we removed the
junk rows with missing week numbers during extraction process.

o After extraction with above rules from ccount.csv, CCOUNT table looks as follows.

"DATE"  "GROCERY" "DAIRY" "FROZEN" "BOTTLE" "MVPCLUB" "GROCCOUP" "MEAT" "MEATFROZ" "MEATCOUP" "FISH" “FISHCOUP" "PROMO" "PROMCOUP" ‘|
1 "911120"  13589.67 321963 2008.7 -16 0 -331.91 400391 14415 0 23696 0 9461 -70.61
2 "911121"  16080.63 391815 2620.38 56 0 -513.63 342766 22376 0 56135 0 71.68 62.36
3 2 "911122"  19230.15 434991 29666 6.1 0 -565.61 515877 281.99 0 77393 05 246.76 -143.12
4 2 "911123"  28219.27 667233 3990.66 88 0 -462 85285 3127 0 70819 0 2158 -139.98 f
5 2 "911124"  23909.58 598828 324323 -16 0 -559.52 5107.03 20644 -7.95 26629 0 69.39 -47.24 |
6 2 "911125" 2226335 5278.44 299954 32 0 -557.07 639342 23526 235 3606 0 76.64 £62.88 [
7 2 "911126" 26198.63 6789.09  3600.39 1.08 0 6834 718839 186.57 2415 62107 0 22349 -182.44 4
8 2 "911127"  26790.42 6857.89  3597.71 -125 0 -545 6027.14 22557 0 59437 0 85.38 -53.52
9 2 "911128"  9225.17 2536.86 12256 56 0 -165.08 93899 2833 0 494 0 220 -17.28
0 2 "911129"  11466.18 318484 160858 -16 0 -276.31 20526  130.84 0 3974 0 160.36 8764
w2 "911130"  16771.28 4700.58 2452.09 56 0 -394.17 395797 162.36 0 53259 0 9372 -59.1
Pl 2 "911201"  16696.58 47277 274097 08 0 -383.85 339871 242.09 0 27572 0 56.59 404
130 2 "911202"  13046.17 379787 203478 09 0 -341.43 2827.07 13383 0 3109 0 51.45 -36.96
14 2 "911203"  12696.78 36153 197001 -16 0 -339.51 277626 180.48 0 21573 0 4659 -37.68
20wl 2 "911204" 1269858 362622 2023.77 0 0 -394.74 290257 24805 0 20368 0 204.83 -58.8
6 2 "911205"  16929.33 389371 2358.99 72 0 -320.13 479979 230.92 5.07 73347 0 69.93 2
12 "911206" 17686.21 423903 23444 64 0 -315.55 519999 514.19 -104.78 83466 0 7223 574
18 2 "911207" 2460447 560338 3621.84 5 0 -351.54 687429 596.36 -74.36 87158 0 542 -8 !
19272 "911208"  20661.49 432891 310643 48 0 -317.38 422609 4697 -109.85 55447 0 272 -29.28
2 2 "911209" 15615.58 374313 205486 838 0 -281.19 394114 41364 -113.23 29878 0 1254 -10.56
2l 72 "911210"  14216.87 341208 1901.03 98 0 -350.27 291621 389.87 -113.23 44143 0 398 0
222 "911211"  14566.16 353595 2008.92 48 0 -320.19 384332 31578 -52.39 3167 0 3278 -11.56
23 2 "911212"  14662.9 393746 2140.04 -16 0 42311 280478 27813 937 76465 -05 50.16 -50.24
24 2 "911213"  17459.12 5036.03 2307.78 32 0 -355.65 4031.88 297.03 0 10%0.. 0 3251 -31.56
25 2 "911214"  23016.11 634251 3085.35 -1 0 -340.21 577042 24423 845 70702 0 1439 -1002 E
26 2 "911215" 2202565 57232 2792.16 24 0 284 4819.36 16827 0 68067 0 6.27 -5.28
27 2 "911216"  15886.74 438449  2087.83 08 0 -296.75 330857 19759 0 59205 0 50.19 212
28 2 "911217"  14056.23 393463 176059 08 0 -267.32 4196.14  200.55 0 603.16 0 46.06 -47.12
2902 "911218" 15175.27 434576 18153 0 0 -263.5 295168 179.46 0 1019.. 0 46.43 264 )
0 2 "911219"  18618.14 524256 228644 32 0 -125.32 460539 186.38 0 1773.. 0 125.08 -68.64 |
319 911920 1211531 R19502  22R79 A4 0 A7 22 RRR  1R2 2 n 1821 0 4592 -1 [

e The datatype of store IDs, Week and product category coupon redeemed values have been
changed from varchar to int during extraction.

e The DEMO table is being extracted from demo.csv. The rows with non-numeric Store IDs
have been cleaned during extraction process.

o While extracting data for demo table, junk data with missing MMIDs, which uniquely
identify each demo row, have been cleaned.
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| DEMO Source
=S

| Demo_Cleaned

|

Remove rows with junk values

MMID Invalid

e The columns below_9 %, above_60_% and poor_% have been converted from varchar to
numeric.

e The data in UPC table is being extracted using Foreach Container for all UPCXXX.csv files and
then combined into final table.

£

:j Foreach Loop Container ~
Data Flow
& Task

e In the cleaned UPC table we are mapping each row with product category. E.g. for data
extracted from the file UPCANA.csv, product category is “ANA”. We are using following
extraction expression to extract product category from file name.
SUBSTRING(@[User::fileName],LEN(@[User::fileName]) - FINDSTRING(REVERSE(@[User::fileName]),"\\",1)
+ 2,LEN(RIGHT(@[User::fileName],FINDSTRING(REVERSE(@[User::fileName]),"\\",1) - 1)) -
FINDSTRING(REVERSE(@[User::fileName]),".",1))

e The data in Movement table is being extracted using Foreach Container for all movement csv
files and then combined into final Movement table.

] I Foreach Loop Container Movement Files -~
§

Data Flow
iyl Task
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3.5. Screenshots of Data Staging area
The extracted data from the data sources have been stored in the 601-Group11-Staging-Area
database. The data from staging area will further be transformed for data marts. The screenshots of

different tables in staging area are as follows:

Table: 601-Group11-Staging-Area.CCOUNT

"GROCERY' 'DARY" 'FROZEN' "BOTTLE" "MVPCLUB' 'GROCCOUP' 'MEAT 'MEATFROZ' 'MEATCOUP' 'FISH" 'FISHCOUP' "PROMO" "PROMCOUP'
- , "OAT919 B4T3 BWE 0 W92 194 W17 9795 0 140674 0 0 0
Sl oMy WS 64 45 0 SUH TIH OB 16S 0 112 0 0 0
3 G023 B1B9LNT 996201 M8 O 582 6% 708 114931 0 76716 0 0 0
4 970214 45771 90758 66788 0 M55 MR M2 13815 0 8467 0 0 0
5 G025 610374 129895 896676 O 904 01424 191779 194048 0 76742 0 0 0
§ "ST026" 541084 1541859 1091755 O 737 2%%15 1288557 9%% 0 409871 0 0 0
7 G027 6501098 1368795 925968 O %523 241 1109031 267001 0 %023 0 0 0
8 "GT028 S9R415 1193069 841512 O 13867 219809 101605 25987 0 73848 0 0 0
9 'ST306T 438632 B4M2 T2 0 7643 5124 76158 116617 0 %388 0 0 0
10 'GTAT 4TTIS46 933162 4894 O MR 5% 8564 16964 0 B07% 0 0 0
1 G008 6M0II 1292126 114912 0 10419 79679 174 w22 0 84706 0 0 0
12 'S70309" 5568688 1188488 8%6 0 WA % OE504 194037 0 05852 0 0 0
13 G0 359 0626 5T 0 567 35 52402 86486 0 15323 0 0 0
1 "GO 388T8 GEAH 5753 O 079 3902 M9 7215 0 15903 0 0 0
15 G032 2965113 G41658 53305 0 WY 99 488125 76106 0 9806 0 0 0
16 "G 5441 09N 85T 0 e 8 B0 B0 MR 184539 0 0 0
17 ST 526167 1166104 861481 O 218 6 1471 15603 66161 204 0 0 0
18 "GT035" 6815487 1482515 105M6 O 12657 993 10703 15779 6414 BB 0 0 0
19 'GT036" 8064015 165436 1220551 O 13024 3173 167958 %238 4B B 0 0 0
2 'STOIT 5219882 1147469 8473 0 B2 205 1094091 190067 5554 5609 0 0 0
2 GG 452049 4TS 654488 O e 7063 818525 13409 478 UBI 0 0 0
Table: 601-Group11-Staging-Area.DEMO
"MMID" "NAME" "CITY" "ZIP"  "LAT"  "LONG" "WEEKVOL" "STORE" "SCLUSTER" "ZONE" "AGES" "AGEGD"
1 ; "DOMINICKS 2" "RIVER FOREST" 60305 415081 878131 350 2 " 1 0.117508576  0.232864734
2 16893  "DOMINICKS 4" "PARKRIDGE" 60068 420392 878425 300 4 "A" 2 00950895057  0.26202989
3 16834  "DOMINICKS 5" "PALATINE" 60067 421203 880431 550 5 i i 2 0.1414334827  0.1173680317
4 16895 "DOMINICKS 8" "OAKLAWN" 60453 417331 877436 600 8 0% 5 0123155416 0.2523940345
5 168%  "DOMINICKS 9" "MORTON GROVE" 60053 420411 877994 450 9 "A" 2 0.1035030974  0.2691190176
6 16898  "DOMINICKS 12" "CHICAGO" 60660 419928 876592 450 12 " 7 0.1056967397  0.178341405
7 16899  "DOMINICKS 14" "GLENVIEW" 60025 420733 877994 400 14 A" 1 0129589372 0.2139452754
§ 16501 "DOMINICKS 18" "RIVER GROVE" 60171 419364 878331 600 18 A" 5 0.1100949839  0.2723133684
9 16503 "DOMINICKS 21" "HANOVER PARK" 60103 420058 881411 500 21 D 6 0.1759263459  0.0668564579
10 16905 "DOMINICKS 28" "MOUNTPROSPECT" 60056 420686 875208 275 28 A 2 01288795371  0.2133087849
11 16306 "DOMINICKS 32" "PARKRIDGE" 60068 419872 878378 575 2 ¢! 1 0.0990606319  0.2549530316
12 16507 "DOMINICKS 33" "CHICAGO" 60657 419386 876447 300 3 " 7 0.0460709172  0.1341699655
13 16909  "DOMINICKS 40" "BRIDGEVIEW" 60455 417317 877969 500 40 bty 6 01336846485  0.1818518005
14 16912 "DOMINICKS 44" "WESTERN SPRINGS" 60558 418033 878303 325 44 "A" 2 0.1448834853  0.1909827761
15 160917 "DOMINICKS 48" "WHEE] ING" ADNG0 421407 279300 200 4R ‘n" 2 0 14RT187A2R 0 1200R7479
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Table: 601-Group11-Staging-Area.UPC

UPC Store_Number Week Category Name  Unt_price Quantty Move Proft_per dollar  Sales_in_dollars  Profit_in_dollars
138137007220 | 126 39 Toohbushes 2390000 1 2 41340000 4780000 1999952
2 B 1% 320 Toohbrushes  0.000000 1 0 0000000 0.000000 0.000000
3 38137007220 126 321 Toothbrushes ~ 2.330000 1 2 41.840000 4780000 1.999952
4 38137007220 126 322 Toothbrushes  0.000000 1 0 0.000000 0.000000 0.000000
5 38137007220 126 323 Toothbrushes ~ 2.330000 1 1 41.840000 2.350000 0999576
6 38137007220 126 324 Toothbrushes ~ 2.330000 1 1 41.840000 2.390000 0.999976
7 38137007220 126 325  Toothbrushes  2.330000 1 1 41.840000 2350000 0.999976
8 38137007220 126 326 Toothbrushes ~ 2.330000 1 3 41.840000 7.170000 2999928
§ 38137007220 126 327 Toothbrushes ~ 2.330000 1 1 41.840000 2.350000 0.993576
10 38137007220 126 328 Toothbrushes  0.000000 1 0 0.000000 0.000000 0.000000
11 38137007220 126 329  Toothbrushes  0.000000 1 0 0.000000 0.000000 0.000000
12 38137007220 126 330 Toothbrushes  0.000000 1 0 0.000000 0.000000 0.000000
13 38137007220 126 331 Toothbrushes  0.000000 1 0 0.000000 0.000000 0.000000
14 38137007220 126 332 Toothbrushes  0.000000 1 0 0.000000 0.000000 0.000000
15 38137007220 126 333 Toothbrushes  0.000000 1 0 0.000000 0.000000 0.000000
16 38137007220 126 334 Toothbushes 1490000 1 2 16.770000 2.980000 0439746
17 38137007220 126 335 Toothbrushes 1430000 1 4 16.770000 5.960000 0.999452
Table: 601-Groupl11-Staging-Area.STORES

Store Ctty PriceTer  Zo.. AZp Code Address

1 12 Rverforest  High 1 60305  7501W.Noth Ave....

2 & PakRdge  Medum 2 60088  Closed..

35 Palatine Medium 2 60067 223 Northwest HWY. ...,

4 8 Oak Lawn Low 5 60435 8700 S. Cicero Ave. ...,

Bl 9 Morton Grove ~ Medium 2 60053 6931 Dempster ...,

6 12 Chicago High 7 60660 6003 N. Broadway Ave. ...,

yESE Glenview High 1 60025 1020 Waukegan Rd. ...,

8 18 River Grove Low 5 60171 8355 W. Belmont Ave. ...,

9 19  GenByn 0 60137 Closed ...,

10 2 Hanover Park  CubFighter 6 60103 1440 Irving Park Rd. ...,

11 25  Chicago 0 60639  Closed ...,

12 28 It. Prospect Medium 2 60054 1145-55 Mt Prospect Pz. ...,
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Table: 601-Group11-Staging-Area.TIME

Week # Stat
1 i1 | 19830914 00:00:00.000
I e
33 193309-2800:0000.000
4 4 1989-100500:00:00.000
5 5 19810-1200:0000000
6 6 198910-19.00:00:00.000
77 19891026 00:00:00.000
§ 8 1983-110200:00:00.000
9 9 19891109 00:00:00.000
1010 1989-11-16.00:0000.000
i 1 1985-11-23 00:00:00.000
212 198911:3000:0000.000
1313 19891207 00:0000.000
414 1989121400:0000000
15 15 19891221 00:0000.000
16 16 198912-2800:0000.000
717 19900104 00:0000.000
i0 10 joon nd 141 An.AN.AN ANN

End

1989-09-20 00:00:00.000
1989-09-27 00:00:00.000
1989-10-04 00:00:00.000
1989-10-11 00:00:00.000
1985-10-18 00:00:00.000
1989-10-25 00:00:00.000
1989-11-01 00:00:00.000
1989-11-08 00:00:00.000
1989-11-15 00:00:00.000
1989-11-22 00:00:00.000
1989-11-25 00:00:00.000
1989-12-06 00:00:00.000
1989-12-13 00:00:00.000
1989-12-20 00:00:00.000
1989-12-27 00:00:00.000
1990-01-03 00:00:00.000
1990-01-10 00:00:00.000

10600 A1 17 AN.AN.AN ANA

Special Events

Halloween

Thanksgiving

Christmas
New-Year
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3.6. Data Transformation and Cleansing Rules

a) Transformation of INCOME in CCOUNT to INCOME_LEVEL

Income column on CCOUNT tables stores log of median income (M.1.), which ranges
from 9.87 to 11.24. e°#7=519,341 and e!-?* = $76,114. We define 3 levels for INCOME_LEVEL:
Low: <10.3 (M.I. less than $30,000 )
Medium: 10.3 to 11.0(M.I. between $60,000)
High: >11.0 (M.1. greater than $60,000)

We have used following expression in SSIS to generate the income levels from income
values in the DEMO table.
INCOME_LEVEL = (INCOME > 11) ? "High" : (INCOME < 10.3 ? "Low" : "Medium")

b) Calculation of Sales Amount value from Price, Movement and Quality columns
The sales amount for each row in Movement table in staging area has been
calculated using following transformation.
Sales_in_dollars = (Unit_Price*Move/Quantity)

c) Deriving Product_Category from UPCXXX.csv filepath
We derived Product_Category from path of each UPCXXX.cvs file. For example, if full

path a upc file is C:/folder/UPCANA.csv, we extracted the filename i.e. UPCANA.csv and then
we further extracted product category as “ANA”. The expression used in derived column SSIS
component is as follows:
SUBSTRING(@[User::fileName],LEN(@[User::fileName]) -
FINDSTRING(REVERSE(@[User::fileName]),"\\". 1) +
2,LEN(RIGHT(@[User::fileName], FINDSTRING(REVERSE(@[User::fileName]),"\\",1) - 1)) -
FINDSTRING(REVERSE(@[User::fileName]),".",1))
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d) Transformation of Time data into Week, Month and Year details

We used Week’s Decode Table for this transformation.

W 00 ~ O O & W N -

2
3
4
5
6
7
8
9

Start

i 1985-09-14 00:00:00.000
1989-09-21 00:00:00.000

1989-09-28 00:00:00.000
1985-10-05 00:00:00.000
1989-10-12 00:00:00.000
1989-10-19 00:00:00.000
1989-10-26 00:00:00.000
1985-11-02 00:00:00.000
1989-11-09 00:00:00.000
1989-11-16 00:00:00.000
1985-11-23 00:00:00.000
1989-11-30 00:00:00.000
1985-12-07 00:00:00.000
1589-12-14 00:00:00.000
1989-12-21 00:00:00.000

For this transformation, we converted start
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End

1985-09-20 00:00:00.000
1989-09-27 00:00:00.000
1989-10-04 00:00:00.000
1985-10-11 00:00:00.000
1989-10-18 00:00:00.000
1989-10-25 00:00:00.000
1985-11-01 00:00:00.000
1985-11-08 00:00:00.000
1989-11-15 00:00:00.000
1989-11-22 00:00:00.000
1985-11-29 00:00:00.000
1989-12-06 00:00:00.000
1985-12-13 00:00:00.000
1989-12-20 00:00:00.000
1989-12-27 00:00:00.000

Special Events

Halloween

Thanksgiving

Christmas

date for each week from varchar to datetime
datatype and then derived Month and Year value from the data using following SSIS expressions.

YEAR = YEAR([Datatype convert for Week].Start)
MONTH = MONTH([Datatype convert for Week].Start)
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3.7. Plan for Aggregation

Aggregation is done in Coupon dimension table, Sales fact table and Store Visits fact table for
answering the business questions and to fix the granularity. Please find the explanation for each
aggregation below.

a) Aggregation in Coupon dimension table.

Coupon redeemed data is loaded from CCount table and the data is aggregated on weekly
basis to keep the time granularity of the Coupon redeemed sales at Weekly level. As shown in
figure below Coupon redeemed attribute in Coupon dimension table is calculated by summing
up the Coupon redeemed value on a weekly basis. Hence the surrogate keys generated for
Coupon dimension in in one-to-one mapping with week number.

i, CCOUNT_CLEANED _!'5_,1 Converting from string to int for COUP
iy (0 values

| COUPON_DIM
]

[ )

fi Adding all COUPONS across a row

3 '

Z Grouping by WEEK and summing up COUPON_REDEEMED

b) Aggregation in SALES_FACT table.

Source data for Sales fact table is Movement table .lookup transformation is performed with
cleaned Movement table from data staging area on Time, Store and Product dimension tables
on the matching of attributes Week Number, Store Number and UPC Code with respective
tables. Aggregation of the MOVEMENT, QUANTITY and SALES_ AMOUNT in the resultant table is
aggregated on the basis of Store_ID, Time_ID and Product_ID. Store_ID, Time_ID and
Product_ID are mapped to Store Number, Week Number and UPC_Code respectively. So the
aggregation ensures the granularity in the above levels for each dimensions. We are concerned
mainly about the Time granularity for drilling down and rolling up in later phases of the project
and the time granularity will be on Week level. This can be rolled up to Month and Year.
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Lw,‘
L J# Sales Fact Source

132,644,769 rows

| Tmelo 57
9P i

Lookup Match Output (132,644,769 roms)

) W &
L Store Lookup [} =————p | Product_Looku !
e Lookup Match Qutput (131,542,591 roms) % = %Rekap "Ad\ Output (124,032,216 rows)

124,022,546 rows

v
: 2 Z Agaregate
\ | Sles Fact
—

c) Aggregation in STORE_VISITS_FACT table.

Source data for the STORE_VISITS FACT table is the CCount data. Lookup transformation
was performed with cleaned CCount table from the staging area on STORE_DIM, TIME_DIM,
DEMOGRAPHIC_DIM and COUPON_DIM tables in the same order as shown in the below figure.

Attributes matched for lookup

in STORE_DIM, TIME_DIM, DEMOGRAPHIC_DIM and

COUPON_DIM tables are STORE_ID, TIME_ID,DEMO_ID and COUPON_ID respectively. Time
granularity for the CUSTOMER_COUNT in the STORE_VISITS_FACT is WEEK .This can be rolled

up to Month and Year level.

| J STORE_VISIT_SOURCE
-
| Store_Looksp 1
) :_Lookup 1\

Lookup Match Outplt

| Time_Looku
. A A

Lookup Match Output l

| Demo_looku
Y L

Lookup Match Output l

‘i’ Coupon_Lookup

‘»vﬁ

Lookup Match Output

4 _1—_’ Agaregat
e

STORE_VISIT_FACT
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4.  Data Loading
Main source of data for this project is main from 4 .csv files- CCount, Demographics,
UPC and Movement. This data was directly loaded into data staging area of the warehouse
directly and data cleaning operations were performed as explained in this report. This cleaned
data was further transformed using different ETL processes as explained below for the 5 final
dimension(STORE_DIM, PRODUCT _DIM,TIME_DIM, COUPON_DIM, DEMOGRAPHICS DIM)
tables and 2(SALES_FACT, STORE_VISITS_FACT) fact tables.
a) ETL for DIMENSION tables
STORE_DIM
Source data for the STORE_DIM is Dominick’s Stores data table. This data was cleaned and
ETL was performed on it as shown in the below diagram. Few Column’s had no Zone value in
Dominick Stores table and then data conversion was performed on it from String to Integer. This
transformed data was stored in STORE_DIM table.
‘ Stores_Cleaned
(e
Correct zone column values
1 Das — | | StoReDM
#() Conversion —a
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PRODUCT DIM

Product Dimension tables took source data from UPC tables in Dominick’s data. Each
product has its own UPC tables and all tables were merged together. This table was cleaned as
explained previously. On the cleaned UPC data, data conversion was performed for ITEM_Code
to convert from Varchar to Integer as shown below.

TIME_DIM

L

>

UPC Cleaned

1 Data
#{) Conversion

| 3 Product_DIM
—

Weeks Decode table from Dominick’s manual acts as the source table for the TIME_DIM
table. Initially the data type for Week is Varchar and it is converted to Integer. Thereafter the
Month and Year attributes in TIME_DIM was derived from the date as per the Transformation

described previously. This final transformed table is stored in TIME_DIM.

| -lﬁ Time_Source

T

1

Datatype convert for Week
\ ‘PO typ

fe Derive values for Month and Year from Date

L

l» TIME_DIM
]
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COUPON DIM

Coupon redeemed values for the COUPON_DIM was sourced from CCount table. ETL is
performed on the cleaned CCount table in data staging area. First of all data conversion from
varchar to Integer was performed on Coupon redeemed values. Thereafter is performed on the
Coupon redeemed values on weekly basis to get the weekly coupon redeemed values every
week. This transformed table is kept COUPON_DIM table.

Converting from string to int for COUP

‘ | coountctemved i\ — 1
iy 90 values

| COUPON_DIM
-

o Adding all COUPONS across a row )

l

3y v

Z Grouping by WEEK and summing up COUPON_REDEEMED

DEMOGRAPHICS DIM

Demographics table from Dominick’s is the source table for DEMOGRAPHICS_DIM. The
cleaned data is kept in data staging area and ETL transformation performed on the same. Firstly
the values BELOW_9 % and ABOVE_60_% undergoes data type conversion from varchar to
float. There after derived column INCOME_LEVEL is set as per the range of log of median
income. Business rule for the same is explained in the mapping table. This will be the second

stage of ETL transformation and the resultant table after this step is stored in DEMO_DIM.

E
1 Data

] Democ_Cleaned

y

Conversion

DEMO_DIM

b) ETL for FACT tables
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SALES FACT
Movement table is the source data for Sales fact table. SALES_AMOUNT in Movement

table is the value derived from Price, Quantity and Movement values in Movement table.
Cleaning was performed on this table and kept in Staging area. Lookup transformation was
performed on this table this table as source on TIME_DIM, STORE_DIM, PRODUCT_DIM and
aggregation was performed as explained previously before loading the data in SALES_FACT

table.

«w

|, Sales Fact Source
4
132,644,769 rows

e/

| Time_Looku A

% P
- 124,022,546 rows
Lookup Match Output (132,644,769 rows) Aggregate
j s’ ‘ \V ‘ AV
! Store_Lookup [\ ————p Product_Looky, !
g Lookup Match Output (131,542,591 rows) % L0t e Outpat (126,022 rows) L@ Sdefed

STORE_VISITS FACT
Source data for STORE_VISITS FACT table is CCount table. Cleaned CCount data in

staging area undergoes Lookup transformation with STORE_DIM, TIME_DIM, DEMO_DIM and
COUPON _DIM. Finally aggregation is performed as explained previously and final data is loaded
in STORE_VISITS_FACT table.

| L STORE VISIT_SOURCE
_

%

| Store_Lookup /{
Y Store_| I\

(&
Lookup Match Out%(

| Time_looku
. B

Lookup Match Output l

| Demo_Looku A\
e =

Lockup Match Qutput l
Lookup Match Output

| Coupon_Look: i
% oupon_Lockup & ﬁ__’ Z Aggregat
e

| STORE_VISIT_FACT <—J’
o
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4.1. Mapping definition describing the source to end table for all dimension and
fact tables
End to end mapping of elements from source to destination data marts
Dimension: Product
. p -
Source Dataty | Staging Staging Staging Production | Production L
. Column Name Column Column
File pe Table Column Table Column
Datatype Datatype
UPC_CODE varchar UPC varchar UPC_CODE int
UPC.cs | PRODUCT_CA varchar UPC- PROD_CA varchar PRODUCT_ | PRODUCT_C varchar
v TEGORY Cleaned | TEGORY DIM ATEOGRY
ITEM_CODE varchar NITEM varchar ITEM_CODE | int
Dimension: Store
Stagin Production
Source File Column Datatvoe Staging Staging Colﬁmi Production | Production Column
Name L Table Column Table Column
Datatype Datatype
STORE varchar STORE int STORE_NUMBER|int
PRICE TIER |varchar PRICE TIER |varchar PRICE_TIER varchar
Stores-
Demo.csv [ZONE varchar ZONE varchar STORE_DIM [ZONE int
Cleaned
CITY varchar CITY varchar CITY varchar
ZIPCODE varchar ZIPCODE varchar ZIPCODE varchar
Dimension: Time
Stagin
. Column Staging Staging ging Production | Production Production
Source File Datatype Column
Name Table Column Table Column Column Datatype
Datatype
Week # varchar Week # int WEEK int
Start varchar Start Datetime MONTH Calculated Field
Dominick's Time-
. TIME_DIM .
Stores [End varchar | Cleaned |End Datetime YEAR Calculated Field
Special Special SPECIAL
varchar varchar varchar
Events Events EVENTS
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Dimension: Demographic

. . Stagi . . Producti
Source Column Staging Staging aging Production | Production rocuction
. Datatype Column Column
File Name Table Column Table Column
Datatype Datatype
BELOW
Age9 varchar BELOW_9 % | varchar % ow_3_ decimal
0
ABOVE
age60 varchar ABOVE_60_% | varchar (yO 60 decimal
()
Demo.c DEMO- S DEMOGRA — = -
. poverty varchar Cleaned POOR_% varchar PHIC_DIM POOR_% decimal
income varchar INCOME_LEV decimal INCOME_L Calculated
EL EVEL Value
STORE_NUM | . STORE_NU .
Store varchar int M int
Dimension: Coupon
Stagin Production
) Column Staging ) ging Production | Production
Source File Datatype Staging Column | Column Column
Name Table Table Column
Datatype Datatype
Coupon
value
across the
C CCOUNT- COUPON_RE
CCOUNT.csv|>UP"  lgitferent COUPON_REDEEMED|decimal |COUPON_DIM -" lVarchar
Redeemed Cleaned DEEMED
products-
Calculated
field
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Fact Table: Sales
Stagin Production
Source | Column . Staging 6ing Production | Production
. Datatype | Staging Table Column Column
File Name Column Table Column
Datatype Datatype
PRODUCT_DIM(PRODUCT_ID |int PRODUCT_ID |int
Keys are auto incremented
values STORE_DIM |STORE_ID int STORE_ID int
TIME_DIM |TIME_ID int TIME_ID int
SALES_FACT
UPC.csv |move varchar UPC-Cleaned |movement |int MOVEMENT int
UPC.csv |qty varchar UPC-Cleaned |quantity int QUANTITY decimal
Calculated
UPC.csv Uit pc_cleaned _ SALES_AMOUNT|decimal
Sales value Sales amount|decimal
Fact Table: Store visits
. . Staging . . Production
Source Column Staging Staging Production Production
. Datatype Column Column
File Name Table Column Table Column
Datatype Datatype
DEMOGR
APHIC_DI DEI\SO_I int DEMO_ID int
M
. COUPON coupPo int COUPON_ID int
Keys are auto incremented values | _DIM N_ID STORE VIS -
STORE_D | STORE_I | ;1 TS_FACT STORE_ID | int
IM D
EME—D' TIME_ID | int TIME_ID int
CCOUNT. | cusTCco CCOUNT- | Custom COUSTOMER
csv UN varchar Cleaned | er Count | int _COUNT int
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4.2. SQL statements used for the ETL operations

Below are the SQL scripts used to create the destination tables:

CREATE TABLE [dbo].[COUPON_DIM](
[COUPON_ID] [int] NOT NULL,
[COUPON_REDEEMED] [real] NULL,

PRIMARY KEY [COUPON_ID]

)

CREATE TABLE [dbo].[DEMOGRAPHIC DIM](
[DEMO_ID] [int] IDENTITY(1,1) NOT NULL,
[BELOW 9 %] [numeric](1@, 2) NULL,
[ABOVE_60 %] [numeric](1@, 2) NULL,
[POOR_%] [numeric](1@, 2) NULL,
[INCOME_LEVEL] [varchar](50) NULL,
[STORE_NUM] [int] NOT NULL,

PRIMARY KEY [DEMO_ID]

)

CREATE TABLE [dbo].[PRODUCT DIM](
[PRODUCT ID] [int] IDENTITY(1,1) NOT NULL,
[UPC_CODE] [varchar](50) NULL,
[PRODUCT_CATEGORY] [varchar](50) NULL,
[ITEM_CODE] [varchar](5@) NULL,

PRIMARY KEY [PRODUCT ID]

)

CREATE TABLE [dbo].[STORE_DIM](
[STORE_ID] [int] IDENTITY(1,1) NOT NULL,
[STORE_NUMBER] [int] NULL,
[PRICE_TIER] [varchar](5@) NULL,
[ZONE] [int] NULL,
[CITY] [varchar](50) NULL,
[ZIPCODE] [varchar](5@) NULL,
PRIMARY KEY [STORE_ID]

)

CREATE TABLE [dbo].[TIME_DIM](
[TIME_ID] [int] IDENTITY(1,1) NOT NULL,
[WEEK] [int] NULL,
[MONTH] [int] NULL,
[YEAR] [int] NULL,
[EVENTS] [varchar](50) NULL,
PRIMARY KEY [TIME_ID]

)

CREATE TABLE [STORE_VISITS FACT] (

DEMO_ID int FOREIGN KEY references DEMOGRAPHIC_DIM(DEMO_ID),
COUPON_ID int FOREIGN KEY references COUPON_DIM(COUPON_ID),
STORE_ID int FOREIGN KEY references STORE_DIM(STORE_ID),
TIME_ID int FOREIGN KEY references TIME_DIM(TIME_ID),
COSTOMER_COUNT int
PRIMARY KEY (DEMO_ID,COUPON_ID,STORE_ID,TIME_ID)
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CREATE TABLE [SALES_FACT] (
PRODUCT ID int FOREIGN KEY references PRODUCT DIM(PRODUCT ID),

4.3.

Staging tables:

STORE_ID int FOREIGN KEY references STORE_DIM(STORE_ID),

TIME_ID int FOREIGN KEY references TIME_DIM(TIME_ID),
MOVEMENT int,
QUANTITY int,
SALES_AMOUNT numeric,
PRIMARY KEY (PRODUCT_ID,STORE_ID,TIME_ID)

Staging and Data Mart table screen shots

601-Groupl1-Staging-Area.CCOUNT-Cleaned

'STORE' 'DATE' 'GROCERY' 'DARY" 'FROZEN' '"BOTTLE' 'MVPCLUB' 'GROCCOUP' 'MEAT" 'MEATFROZ' 'MEATCOUP' 'FISH" 'FISHCOUP' 'PROMO" 'PROMCOUP"
11 T AN GMTS NBE 0 W2 04 917 995 0 10674 0 0 0
2 W TR WS 64 4R 0 SUA TN o1 1065 0 1m0 0 0
3W 9 5187 %6201 T8N 0 582 6% 708 114931 0 7716 0 0 0
4 W9 45T 275 6718 0 5255 MM T2 BB 0 BUET 0 0 0
5306 95" GRI0BT4 1298925 89666 O ™4 AUA 9T 14048 0 7742 0 0 0
§ 6 'OTIE TEA064 141859 1091755 0 TRy %15 128855 NBY 0 40971 0 0 0
7MW 9T 60088 160795 9596 0 19652 2u1 10931 %000 0 %6023 0 0 0
§ M6 'OMIE SRAI5 119069 M52 0 193867 219809 1011605 %5987 0 7848 0 0 0
9 N6 TG A6 42 TBRN 0 M3 5l 716158 16617 0 %8 0 0 0
0 306 907 A4 SBIR M 0 MR 5% BB 129K 0 %07 0 0 0
136 906U 1292126 1114912 0 08419 79679 T TRRT /3 84706 0 0 0
236 OO0 K 1148 85 0 TV TR~ oM 10 0 05852 0 0 0
13936 90 WK WX IR0 %7 364 R0 %48 0 155323 0 0 0
W6 O 3BT G FRR 0 07 302 S 7% 0 1530 0 0 0
5 36 92 BGL3 4B HBG 0 @y 99 499125 6106 0 %06 0 0 0
6 306 9N S/A41 191N 85I 0 MR MRG 9IB TR 1539 0 0 0
17 36 O SE167 1166104 G6M81 0 i 46 171 15603 46161 204 0 0 0
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601-Groupl1-Staging-Area.DEMO-Cleaned

CITY ZIP LAT' 'LONG ‘WEEKVOL' STORE' SCLUSTER ;ZONE AGES "AGESD" ’ETHNIC’ EDUC' "
1 2" "RIVER FOREST" 60305 419081 878131 350 2 e 1 0117508576 0232864734  0.1142799489 0.2489343342 0 [
2 16893  "DOMINICKS 4" "PARKRIDGE" 60068 420352 878425 300 4 "A" 2 0.0950895057 0.26202989  0.0621612744 02207894147 0
3 16834  "DOMINICKS 5" "PALATINE" 60067 421203 880431 550 5 vD* 2 01414334827  0.1173680317 0.0538752774 03212257238 0
4 16895  "DOMINICKS 8" "OAKLAWN" 60453 417331 877436 600 8 i b 5 0123155416 02523940345 00352433281 0.0951732743 0
5 168%  "DOMINICKS §" "MORTONGROVE" 60053 420411 877934 450 9 A" 2 01035030974 02691130176 0.0326188257 0.2221723183 0
6 16858  "DOMINICKS 12" "CHICAGO" 60660 419928 876592 450 12 "B" 7 01056967397 0.178341405  0.3806979879 0.2534129633 0=
7 16835  "DOMINICKS 14" "GLENVIEW" 60025 420733 877934 400 14 A" 1 0129589372 02139492754 00178744 0482930237 0|
8§ 16901  "DOMINICKS 18" "RIVERGROVE" 60171 419364 878331 600 18 A" 5 01100949839 02723133684 0.0744171442  0.0722464558 0
9 16303 "DOMINICKS 21" "HANOVER PARK" 60103 420058 881411 500 21 D" 6 01759263459  0.0668964579 0.1050387773 01775034504 0
10 16905 "DOMINICKS 28" "MOUNTPROSPECT" 60056 420686 879208 275 28 A" 2 01288795371  0.2133087849 0.0559354726 023316254 0
11 16306  "DOMINICKS 32" "PARKRIDGE" 60068 419872 878378 575 R b b 1 0.0990606319 02543530316 0.0319385141 0.1982598608 O
12 16507 "DOMINICKS 33" "CHICAGO" 60657 419386 876447 300 3 e 7 0.0460709172  0.1341699655 0.1301271793 04196880043 0| |
13 16309  "DOMINICKS 40" "BRIDGEVIEW" 60455 417317 877969 500 40 D" 6 01336846485 0.1818518005 0.0440530671 0.0721286047 0
14 16912  "DOMINICKS 44" "WESTERN SPRINGS" 60558 418033 878303 325 44 A" 2 01448834853  0.1909827761 0.0376320741 0.3297383876 0O
15 16913  "DOMINICKS 45" "WHEELING" 60090 421403 879300 300 45 ‘D" 2 0.1467187625 01288573479 0.0872338729 0.2801501642 0
16 16915  "DOMINICKS 47" "ADDISON" 60101 419364 880022 350 47 D" 2 01429616817 0125798297  0.1206758914 0.1405986509 0
17 16916  "DOMINICKS 48" "SCHAUMBURG" 60193 420503 880775 325 4 ‘D" 2 01217670803 00979219614 0.0994917028 0.3032603841 0
18 16917  "DOMINICKS 45" "DOWNERSGROVE" 60515 418111 879869 275 49 A" 2 01348777349 01874731875 00383526384 0.3199499687 0
19 16918  "DOMINICKS 50" "HICKORY HILLS" 60457 417163 878347 275 5 A" 2 01244204019 01533573759 0.0709256397 0.1287642783 0
20 16919  "DOMINICKS 51" "PALOS HEIGHTS" 60463 416594 877775 400 51 D" 3 0132472108 01761597181 0.0254257193 0.1719167112 0
21 16920  "DOMINICKS 52" "NORTHBROOK" 60062 421364 878825 450 5 "A" 1 013660619 01522411953 0.0848986126 0.3729272959 0
2 16921  "DOMINICKS 53" "CHICAGO" 60662 420033 877069 300 53 g iy 7 01208391392  0.3002786809 0.065722248  0.2703834%38 0
23 16922 "DOMINICKS 54" "NAPERVILLE" 60540 417975 881225 375 5 ‘D" 2 01479145854 00902222777 00466408591 04211256441 0
24 16924 "DOMINICKS 56" "COUNTRYSIDE" 60525 417683 878881 375 5 A" 2 01310138278  0.192888549  0.0413560186 0.2375507193 0
601-Group11-Staging-Area.MOVEMENT-Cleaned

Store_Number Week Category Name  Unit_price Quantty Move Profit_per dollar  Sales_in_dollars  Profit_in_dollars
1 ERV 39 Toothbrushes 2390000 1 2 41840000 4.780000 1999952
2 38137007220 126 320  Toothbrushes 0.000000 1 0 0.000000 0.000000 0.000000
3 38137007220 126 2 Toothbrushes 2390000 1 2 41.840000 4780000 1.995952
4 38137007220 126 322 Toothbrushes 0.000000 1 0 0.000000 0.000000 0.000000
5 38137007220 126 323 Toothbrushes 2390000 1 1 41.840000 2.390000 0.995976
6 38137007220 126 324  Toothbrushes 2390000 1 1 41.840000 2.350000 0.959976
7 38137007220 126 325  Toothbrushes 2390000 1 1 41.840000 2.390000 0.999976
8 38137007220 126 326 Toothbrushes 2350000 1 3 41.840000 7.170000 2.995928
9 38137007220 126 327  Toothbrushes 2350000 1 1 41.840000 2.350000 0.999976
10 38137007220 126 328  Toothbrushes 0.000000 1 0 0.000000 0.000000 0.000000
11 38137007220 126 329  Toothbrushes 0.000000 1 0 0.000000 0.000000 0.000000
12 38137007220 126 330  Toothbrushes 0.000000 1 0 0.000000 0.000000 0.000000
13 38137007220 126 N Toothbrushes 0.000000 1 0 0.000000 0.000000 0.000000
14 38137007220 126 332 Toothbrushes 0.000000 1 0 0.000000 0.000000 0.000000
15 38137007220 126 333 Toothbrushes 0000000 1 0 0.000000 0.000000 0.000000
16 38137007220 126 334 Toothbrushes 1490000 1 2 16.770000 2.980000 0.459746
17 38137007220 126 335  Toothbrushes 1450000 1 4 16.770000 5.960000 0.999492
18 38137007220 126 336 Toothbrushes 0.000000 1 0 0.000000 0.000000 0.000000
19 38137007220 126 337 Toothbrushes 2390000 1 5 41.840000 11.950000 4.955880
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601-Groupl1-Staging-Area.STORES-Cleaned

Store Ctty Pﬁce -T;ler AZo.. ] 3p Codé | Address
. ! River Forest High 1 50305 7501 W. North Ave. ....
2l A | Park Ridge Medium 2 60068 Closed ....
3 5 Palatine Medium 2 60067 223 Northwest HWY. ....
4 8 Oak Lawn Low 5 60435 8700 S. Cicero Ave. ....
5 S Morton Grove Medium 2 €0053 6531 Dempster ....
153 12 Chicago High 7 60660 6005 N. Broadway Ave. ....
7 14 Glenview High 1 60025 1020 Waukegan Rd. ....
8 18 River Grove Low 5 e0171 8355 W. Belmont Ave. ....
S 19 Glen Elyn 0 60137 Closed ....
10 21 Hanover Park CubFighter 6 0103 1440 Irving Park Rd. ....
11 25 Chicago o 60635 Closed ....
12 28 Mt. Prospect Medium 2 60054 1145-55 Mt Prospect Pz. ....
13 32 Park Ridge High 1 60068 1500 S. Cumberdand Ave. ....
14 33 Chicago High 7 60657 3012 N. Broadway Ave. ....
15 39 Waukegan 0 60085 Closed ....
16 40 Bridgeview CubFighter 6 60455 8825 S. Harlem Ave.....
17 44 Westem Spring Medium 2 60558 14 Garden Market St. ...
18 45 Wheeling Medium 2 60050 550 W. Dundee Rd. ....
15 46 Carol Stream Low 5 60187 Closed ....
20 47 Addison Medium 2 60101 545 W. Lake St. ...,
21 48 Schaumburg Medium 2 60193 20 E. Goff Rd. ....
22 435 Downers Grove  Medium 2 60515 120 E. Ogden Ave. ...,
601-Groupl1-Staging-Area.TIME-Cleaned
Week # Start End Special Events
1 i1 | 1989-09-14 00:00:00.000  198-09-20 00:00:00.000
2 2 1983-09-21 00:00:00.000 19839-09-27 00:00:00.000
3 3 1585-05-28 00:00:00.000 1585-10-04 00:00:00.000
4 4 19859-10-05 00:00:00.000 1989-10-11 00:00:00.000
5 5 1989-10-12 00:00:00.000  19853-10-18 00:00:00.000
6 6 1989-10-15 00:00:00.000 1583-10-25 00:00:00.000
7 7 1983-10-26 00:00:00.000 1983-11-01 00:00:00.000 Halloween
8 8 1983-11-02 00:00:00.000 1585-11-08 00:00:00.000
9 9 19859-11-09 00:00:00.000 1989-11-15 00:00:00.000
10 10 1985-11-16 00:00:00.000  1585-11-22 00:00:00.000
1 11 1585-11-23 00:00:00.000 1585-11-25 00:00:00.000 Thanksgiving
12 12 1989-11-30 00:00:00.000  1989-12-06 00:00:00.000
13 13 1985-12-07 00:00:00.000  1985-12-13 00:00:00.000
14 14 1989-12-14 00:00:00.000  15859-12-20 00:00:00.000
15 15 1983-12-21 00:00:00.000 1983-12-27 00:00:00.000 Christmas
16 16 1989-12-28 00:00:00.000  1550-01-03 00:00:00.000 New-Year
17 17 1950-01-04 00:00:00.000 1950-01-10 00:00:00.000
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601-Groupl11-Staging-Area.UPC-Cleaned

W~ h ;b WwhN =

BNB—A—L—L—A—A—A—A—A—A—A
-t W o ~ Hh 0 bW N =

953

“SZOM_-C'GDE

953
953
953
953
953
953
553
953
953
953
953
953
953
953
§53
953
953
953
953
953

UPC
| 1192603016

1152662108
1650001020
1650001022
1650004106
1650004108
1650004703
21406435030
2586600493
25866104393
2586610501
2586610502
2586610503
2586610504
2586610505
2586610506
3225259620
3680012732
3680012740
3680012742
3680012888
3680012850

DESCRIP

CAFFEDRINE CAPLETS 1
SLEEPINAL SOFTGEL
NERVINE TABS
NERVINE SLEEP AID
ALKA-SELTZER GOLD
ALKA-SELTZER GOLD
ALKA MINTS

LEGATRIN PM
PERCOGESIC A/F ANALG
PERCOGESIC A/F ANALG
ALEVE TABLETS

ALEVE CAPLETS

ALEVE TABLETS

ALEVE CAPLETS

ALEVE TABLETS

ALEVE CAPLETS
SUNBEAM HEAT WRAP MS
TC MOTION SICKNESS T
VALUE TIME ASPIRIN
VALUE TIME ACETA

TC IBUROFEN TABLETSS
TC X/STR PAIN RLF TA

SIZE

16CT
8CT
30CT
12CT
20CT
36CT
30CT
30CT
50CT
50CT
24CT
24CT
50CT
50CT
100CT
106CT
1CT
12CT
250CT
100CT
100CT
30CT

CASE

. I = TR = o T+ o T = o I + o T S S S e S S SR AR« » I » » ]

L e e
N N NN

NITEM

7342431
7333311
8430820
8430840
8430880
8430500
8430700
8435810
8416280
8416280
6122441
6122741
6122451
6122751
6122461
6122761
8402470
6190791
6108051
6108031
6190091
6191211

PROD_CATEGORY

ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA

Data Mart tables:

601-Groupl11-DW-Area.PRODUCT _DIM

WS oOmhwN-=

PRODUCT_ID

UPC_CODE

351 i 11526803016
2 1192662108
3 1650001020
= 1650001022
5 1650004106
6 1650004108
7 1650004703
8 2140645030
S 2586600453
10 25866104353
11 2586610501
12 2586610502
13 2586610503
14 2586610504
15 2586610505
16 2586610506
17 3225259620
18 3680012732

PRODUCT_CATEGORY

ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA
ANA

ITEM_CODE
7342431
7333311
2430820
2430840
2430820
2430500
2430700
8435310
2416280
8416220
6122441
6122741
6122451
6122751
6122461
6122761
8402470
6150791
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601-Groupl1-DW-Area.TIME_DIM

P 1

TIME_I1D VVEEK MONTH YEAR EVENTS
1 = = = 1ss8S
= s ] 1= = 1s89
3 3 3 S 1SE8S
= = = 10 1S8S
5 5 5 10 1sS8Ss
s s s 10 1SE8S
= - - 10 19589 Halloween
= 52 2 11 1S85
S S S 2 2 1S8S
10 10 10 11 1S8S
11 11 11 11 1S8esS Thanksgiving
1= 1= R =7 11 15895
13 1= 13 3 1S8S
142 14 12 3 7 1SE8eS
15 15 15 1= 1S8S Christmas
1 16 1e 1= 1S85 New-rear
=2 155 3 2.4 1 1SS0O
1is 1is8 1s 1 1SS0
1S 1S 1S 1 1SS0
20 20 =20 3 | 1SS0
PRICE_TIER ZONE CITY ZIPCODE
High 1 River Forest 60305
Medium 2 Park Ridge 60068
Medium 2 Palatine 60067
Low 5 Oak Lawn 60435
Medium 2 Morton Grove 60053
High 7 Chicago 80660
High 1 Glenview 60025
Low 5 River Grove 60171
S S 15 0 Glen Blhyn 60137
10 10 21 CubFighter £ Hanover Park s01023
11 11 25 0 Chicago 606395
12 12 28 Medium 2 Mt. Prospect 60054
13 13 32 High 1 Park Ridge 60088
14 14 33 High 7 Chicago 80657
15 15 39 0 Waukegan 60085
16 16 40 CubFighter s Bridgeview 60455
17 17 44 Medium 2 Westem Spring 60558
18 18 45 Medium 2 Wheeling 600S0
19 19 46 Low 5 Carol Stream 60187
20 20 47 Medium 2 Addison 60101

ooaon
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601-Groupl1-DW-Area.DEMOGRAPHIC_DIM

D BELOW_9_ % ABOVE 60_% POOR_% INCOME_LEVEL STORE_NUM

1 : 0.1 023 0.06 Medium 2

2 - 0.09 0.26 0.03 Medium 4

3 0.14 0.11 0.02 Medium 5

- 0.12 0.25 0.05 Medium 8

5 0.10 026 0.02 Medium S

6 0.10 017 0.16 Low 12
7 0.12 0.21 0.01 High 14
8 0.11 027 0.07 Medium 18
S 0.17 0.06 0.02 Medium 21
10 0.12 0.21 .03 Medium 28
11 0.05 0.25 0.03 Medium 32
12 0.04 0.13 0.08 Medium 33
13 0.13 0.18 0.05 Medium 40
14 0.14 0.19 0.03 Medium L4
15 G.14 0.12 0.02 Medium 45
16 0.14 0.12 0.03 Medium 47
17 0.12 0.09 0.01 Medium 48
18 0.13 0.18 0.02 Medium 439
19 0.12 0.15 0.04 Medium 50
20 0.13 017 0.03 Medium 51
21 0.13 0.15 0.01 High 52
22 0.12 0.30 0.06 Medium 53
23 0.14 0.09 0.02 Medium 54
24 013 0.19 0.02 Medium 56
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601-Groupl1-DW-Area.COUPON_DIM

COUPON_ID COUPON_REDEEMED

1 0 ................................. =T
R PR
3 2 318295.8
4 3 2773639

5 4 3831514
6 5 4352562
7 6 1687740

8 7 4383536
S 8 9264682
10 9 2193234

Kl 10 2039579

125 11 523196.5
13 12 2418025

14 13 319055.9
15 14 372650.8
16 15 314056.7

601-Group11-DW-Area.STORE_VISITS_FACT

DEMO_ID COUPON_ID STORE_ID TIME_ID COSTOMER_COUNT
T | 1 : =
I : 1 : b
3l A 3 1 3 13987
4 1 4 1 4 14810
5 1 B 1 5 14415
B 01 6 1 6 13812
K 7 1 7 14574
8 1 8 1 8 14649
3 1 3 1 3 13551
10 1 10 1 10 17016
e 1 1 1 12731
TOE 12 1 12 13706
1%l 1 13 1 13 13890
e 14 1 14 15250
THE 15 1 15 13977
16 1 16 1 16 13778
TE 17 1 17 13690
el 18 1 18 13473
19 1 19 1 19 13464
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601-Groupl1-DW-Area.SALES_FACT

PRODUCT_ID STORE_ID TIME_ID MOVEMENT QUANTITY SALES_AMOUNT
1 i 78 327 0 1 0
2 78 328 1 1 5
3 78 329 1 1 5
4 78 330 1 1 5
5 78 331 1 1 5
6 78 332 0 1 0
7 78 333 1 1 5
3 78 334 1 1 -
9 78 335 1 1 5
10 4 78 336 1 1 5
11 4 78 337 0 1 0
12 41 78 338 0 1 0
13 41 78 339 1 1 5
14 4 78 340 2 1 11
15 41 78 341 1 1 5
16 41 78 342 0 1 0
17 41 78 343 0 1 0
18 4 78 344 3 1 17
19 41 78 345 0 1 0
20 41 78 346 3 1 17
21 41 78 347 0 1 0
22 41 78 248 0 1 (1]
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E. BIREPORTING
1. Bl Reports Design and Implementation
1.1. Reporting plan

For our reporting and analysis, we have used SSRS, SSAS, ReportBuilder 3.0, SSRS on top of SSAS.
Following is our reporting strategy.

Business Question 1 SSAS + SSRS
Business Question 2 SSRS
Business Question 3 Report Builder 3.0
Business Question 4 Report Builder 3.0
Business Question 5 SSAS

1.1.1. Determining all target reports that satisfy business
questions

Questionl: What is the trend of Beer sales during Christmas holiday season?
Report generated from SSRS on top of SSAS

We decided to create a cube using SALES_FACT fact table and added the attributes of Week, Product
Category, Sales Amount and Event from TIME_DIM and PRODUCT_DIM dimension tables. We decided to
use this plan because SALES_FACT has the largest size in the entire data warehouse and a cube created
from it could be used to answer business Question 5 as well. Creating a cube added flexibility to our
analysis and then allowed report easily using SSRS on top of the cube we created. We used line graph for
data visualization since it was required to understand the trend.

Question 2:  Which stores have more popularity among kids and elderly groups?
Report generated from SSRS alone

To solve this question, we used STORE_VISITS_FACT, DEMOGRAPHIC_DIM and STORE_DIM tables to
generate the reports. Since we needed only two separate list of popular stores, one representing
popularity among kids and another among elderly people, we decided to go for SSRS alone for this
business question. We used STORE_DIM for STORE_NUMBER attributes. The ABOVE_60_% and
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BELOW_9_% attributes have been extracted from DEMOGRAPHIC_DIM table. Since, we were interested
in only top 10 results, we order by demographic percentages in descending order and picked top 10
store numbers.

Question 3: Which stores attract people who earn below poverty line?
Report generated using Report Builder 3.0

This business question required generating report with the list of stores that are popular among poor
income group and we decided to user Report Builder 3.0. The report is based on number of customer
visits in the stores, so we used STORE_VISITS FACT. This fact table provided us stores numbers which
could be linked with the attributes POOR_% available in DEMOGRAPHIC_DIM table. DEMO_ID key has
been used to create inner join between the table. We were inters tested in most popular stores among
poor income group, so order the results by POOR_% in descending order.

Question 4: What is the effect of introducing coupons on total number of customer visits?
Report generated from Report Builder 3.0

For this business question, we used independent data mart — Store Visits to answer this business
guestion. We required a report that represented coupons redeemed weekly trend against week
numbers and decided to use Report Builder 3.0. The COUPON_ID attribute has been used to join
COUPON_DIM and STORE_VISITS FACT to generate COUPON_REDEEMED attribute. The TIME_ID
attribute has been used to join TIME_DIM and STORE_VISITS_FACT to generate WEEK attribute of the
report. We aggregated COUPON_REDEEMED for each week to generate the trends and used bar graph
for data visualization. We created another bar chart by aggregating customer visit counts per week.
Comparing the trends of coupons redeemed per week and customer visits per week, we could analyze
correlation between coupons redeemed and customer visits

Question 5: What is the trend of a product demand in different price-tiers?
Analysis of the cube created from SSAS alone

We analyze this business question using SSAS as we needed to use SALES_FACT fact table and creating a
cube using this large table added flexibility to our analysis. This cube further used STORE_DIM and
TIME_DIM for dimensions. The STORE_DIM provided attribute for price tiers (High, Low, Medium) and
TIME_DIM provided week number attribute. We generated data using inner joins between the 3 tables
and aggregated on weekly basis. We finally analyzed the cube using pivot chart.
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1.2. Mappings from the tables in the data marts to the attributes in the report

Questionl: What is the trend of beer sales during Christmas holiday season?

PRODUCT_DIM

PRODUCT_ID

UPC_CODE

ITEM_CODE

PRODUCT_CATEGORY .
Report Attributes

TIME_DIM Week

Product Category

TIME_ID
J Sales Amount

WEEK

\ 4

YEAR Events

A

EVENTS

SALES_FACT

STORE_ID
PRODUCT_ID

SALES_AMOUNT

Attribute name Dimension / Fact Table Groupings/ Filters Report Attribute
PRODUCT_CATEOGRY PRODUCT_DIM Week Number
WEEK TIME_DIM Product Cateogry
EVENTS TIME_DIM Filter on Christmas Events
SALES_AMOUNT SALES_FACT Sales Amount
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Question2: Which stores have more popularity among kids and elderly groups?

DEMOGRAPHIC_DIM

DEMO_ID

BELOW_9_%

ABOVE_60_%
INCOME_LEVEL

POOR_%

STORE_VISITS_FACT

Report Attributes

DEMO_ID |
COUPON_ID >
STORE_ID
TIME_ID

CUSTOMER_COUNT

STORZ_DIM
STORE_ID

STORE_NUMBER

»
>

Store Number

Below age of 9

Above age of 60

Customer Count

PRICE_TIER —_

CITY

ZIPCODE
Attribute name Dimension / Fact Table Groupings/ Filters Report Attribute
BELOW_9 % DEMOGRAPHIC_DIM Below age of 9
ABOCE_60 % DEMOGRAPHIC_DIM Above age of 60
STORE_NUMBER STORE_DIM TOP 10 Stores Store Number
CUSTOMER_COUNT STORE_VISITS_FACT Customer count
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Question3:  Which stores attract people who earn below poverty line?

DEMOGRAPHIC_DIM

DEMO_ID

BELOW_S_%

ABOVE_60 %
INCOME_LEVEL

POOR_%

STORE_VISITS_FACT Report Attributes

DEMSD st Nt
Store Number
>
COUPON_ID ’ R o
STORE_ID
Tive_o

CUSTOMER_COUNT

STORE_ID

TORE_NUMBER

v

Customer Count

PRICE_TIER -

cmy

ZIPCODE
Attribute name Dimension / Fact Table Groupings/ Filters Report Attribute
STORE_NUMBER STORE_DIM TOP 10 Stores Store Number
POOR_% DEMOGRAPHIC_DIM Product Cateogry
CUSTOMER_COUNT STORE_VISITS_FACT Customer count
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Question4d: What is the effect of introducing coupons on total number of customer visits?

COUPON_DIM

COUPON_ID

COUPON_REDEEMED

STORE_VISITS_FACT
DEMO_ID Report Attributes

coupon_ID

—> WEEK

- 1 »
STORE_ID -
> Coupon Redeemed
e Customer Count
CUSTOMER_COUNT
TIME_ID
YEAR
MONTH
WEEK
Attribute name Dimension / Fact Table Report Attribute
WEEK TIME_DIM Week
COUPON_REDEEMED COUPON_DIM Coupons redeemed
CUSTOMER_COUNT STORE_VISITS_FACT Customer count
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Questionb5: What is the trend of a product demand in different price-tiers?

STORE_DIM

STORE_ID

STORE_NUMBER

PRICE_TIER
ZONE
CITY

ZIPCODE

SALES_FACT
STORE_ID Report Attributes

TIME_ID —» Price Tier

PRODUCT_ID > Sales Amount
MOVEMENT T WEEK
QUANTITY

SALES_AMOUNT

TIME_DIM

TIME_ID

WEEK

MONTH

YEAR

EVENTS

Attribute name Dimension / Fact Table Groupings/ Filters Report Attribute
PRICE_TIER PRODUCT_DIM Filters on High, Low, Medium Price Tier
SALES_AMOUNT SALES_FACT Sales Amount

WEEK TIME_DIM WEEK
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1.3. Cube from SSAS and Report from SSRS on top of SSAS for Question 1

As per the reporting plan described in previous part of report we are building the cube in SSAS and
SSRS will be used on top of SSAS cube to generate report for question 1.

Question 1: What is the trend of Beer sales during Christmas holiday season?

Designing Cube Using SSAS

Selecting Data Source for SSAS
5 oete source wir AN e

Select how to define the connection
You can select from a number of ways in which your data source will define its
connection string.

@ Create a data source based on an existing or new connection

Data connections: Data connection properties:
infodata.601-Group11-DW-Area 4863 Property Walue

Data Source infodata

Initial Catalog 601-Group 11-DW-Area
Persist Securt... True

Prowvider SQLMNCLI1A

User ID rad4863

(7} Create a data source based on another object

[<Bex |

Designing Data Source Views

Select Tables and Views
Select objects from the relational database to be included in the data source
wiew .

Available objects: Included objects:

MName Type Mame Type
0 coUPON_DIM {dbo) Table [ SALES_FACT (dba) Table
[ DEMOGRAPHIC_... Table E TIME_DIM (dbo) Table
E STORE_WISITS_F... Table [ STORE_DIM {dbo) Table
H PRODUCT_DIM (dbo) Table

i1}

Filter: Add Related Tables
[] Show system obiects
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| «[J Data Source View Wi =]

Completing the Wizard
Provide a name, and then click Finish to create the new data source view.

MName:
01- Group11-DW- Area

Preview:

= «{7 601- Group11-DW- Area
[ SALES_FACT (dbo)
£ TIME_DIM (dbo}

7] STORE_DIM (dbo)
7] PRODUCT_DIM (dbo)

The data source view looks as follows.

[ TIME_DIM
§ TIME_ID
WEEK.
MONTH
YEAR
EVENTS
[ SALES_FACT [ STORE_DIM
9 PRODUCT_ID  STORE_ID
? STOREID STORE_NUMBER
? TIME_ID PRICE_TIER
MOVEMENT ZONE
QUANTTTY crmy
SALES_AMOUNT ZIPCODE

[3 PRODUCT_DIM

§ PRODUCT_ID
URC_CODE
PRODUCT _CATEGORY
ITEM_CODE
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Configuring SSAS Multidimensional Database

F — ™
MultidimensionalProject_Reportd Property Pages &Ig
Configuration: | Active(Development) = | Blatform: |N/A Configuration Manager... ]
a Configuration Properties 4 Options
Build Processing Option Default
Debugging Transactional Deployment False
Deployment Server Mode Deploy Changes Only
4 Target i
hetpinfodata tamu.edu/Reports/M
Database MultidimensionalProject_Reportd
Server
The Analysis Services instance to which the project will be deployed.
[ 8]'4 ] ’ Cancel Apply

Creating Cube from Data Source View

F N
7 Cube Wizard ° =R

Select Measure Group Tables

Select a data source view or diagram and then select the tables that will be
used for measure groups.

Data source view:
[601- Group11-DW- Area ~ |

Measure group tables: Suggest

[TI1E TIME_DIM
[C1E sSTORE_DIM
[C1E PRODUCT_DIM
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F B
) Cube Wizard a e[ B [

Completing the Wizard v
Name the cube, rewiew its structure, and then click Finish to save the cube.

Cube name:
01- Group11-DW- Area

Preview:

= [ Measure groups
= [ul] SALES FACT
ol MOWVEMENT
ol QUANTITY
ol SALES AMOUNT
ol SALES FACT Court
= [ Dimensions
E PRODUCT DIM
'[4: STORE DIM
E TIME DIM

< Back =t- |[ Ensh ][ Cancel

The cube appears as follows.

{ STORED
STORE_NUMBER
PRICE_TIR

0ME
cImy
ZIPCODE

7] SALES_FACT

¢ PRODUCTD

¢ STORED

7 TME_ID
MOVEVENT
QUANTITY
SALES_AMOUNT

{§ PRODUCT_DIM
{ PRODUCTID

LPC_CODE
PRODUCT_CATEGORY
ITEM_CODE
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Defining hierarchies for Time Dimension

< RN TN e PRODUCT DIM.dim [Design]™
o

601- Group11-DW- Area.cube [Design]®

1% Dimension Structure | 1e? Attribute Relationships |1 Translations ‘Ei Browser

601- Groupl1-DW- Area.dsv [Design]

Baloa-a-3 nElE
[59 TIME ID )—D(EE EVENTS ]
\L\

[ii WEEK ]—D{ii MONTH ]—D{Ei YEAR

)

Attributes Attribute Relationships
% EVENTS MONTH =3 YEAR
8 monTH TIMEID = EVENTS
pTIME ID

£ wesk

£ vear

TIMEID < WEEK
WEEK < MONTH

Deploying SSAS Cube

Deployment Progress - MDDB_PROJ_REPORT4
Server: infodatatamu.edu

- E b4
Database : 801_Groupll SALESFACT

Status:

Deployment Completed Successfully
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Pmcss Progress - - E‘E‘g

= (») Command
= [i Processing Cube '601- Groupll-DW- Area’ completed.
= [ual] Processing Measure Group 'SALES FACT' completed.
©), Start time: 4/27/2017 4:05:49 PM; End time: 4/27/2017 4:10:08 PM; Duration: 0:04:18
=l [i4 Processing Partition 'SALES FACT' completed. 124022546 rows have been read.
Dy, Start time: 4/27/2017 4:05:49 PM: End time: 4/27/2017 4:10:08 PM; Duration: 0:04:18

o] SELECT [dbo_SALES_FACTL.[dbo_SALES_FACTMOVEMENTO_0] AS [dbo_SALES_FACTMOVEMENTO_0] [dbo_SALES_FACT].
3

4 [ 3

Status:

@ Process succeeded,

Stop Reprocess ] [ View Details... l I Copy ]

e e

Browsing the Deployed Cube

isual Studio ——_— |
lcbug  Database Cube Tools Window Help
B '| 3 ‘ Development ~ ‘GER‘EE‘AD‘;
TIME DIM.dim [Design] 601- Groupl1-DW- Area.cube [Design] X [[JUBKEGIARENUEPIE KR VERh]
5 |, Cube Structre ‘jﬂj Dimension Usage ‘[ﬂ Caleulations ‘! KPIs ‘EE Actions ‘@ Partitions ‘E)I Aggregations ‘ﬁ Perspectives ‘Q Translations [T}, Erowser
IR Nt s [
3 Editas Tet [ mport.. | @3 @ KB4 n
3 601-Group! 1DW- Area [ ] | Dmension Hierarchy Operator Filter Expression
FRODUCT DIM 8 PRODUCT CATEGORY Equal IBER}
(. Metadats |
TIMEDIM MONTH Equal {1,123
Measure Group: <Select dimension>
<Al ~
(31 601- GroupLLDW- Area
B Messures WEEK EVENTS PRODUCT CATEGORY SALES AMOUNT
[ SALESFACT 118 BER 217107
KPls 119 Christmas BER. 241663
£ 14 PRODLCT DI W NewYesr BER 426957
ITen core m BER. 375349
PRODUCT CATEGORY
PRODUCT ID m BER 199886
URC CODE 133 BER 27401
£ 10 STORE DIM 24 BR 241904
an 125 BER. 298855
PRICE TIER
STOREID 163 BER 226666
STORE NUMEER 1 BER 241346
ZIFCODE m BER 339504
B ld meom 72 Christm BER. 353220
CUENTS ristmas
MONTH m New-Year BER 302623
TMEID 174 BER 229453
VIEEK 175 BER 2948
=a 1% BER. 243965
24, Hierarchy
m BER 01443
o BER. 238851
Calculated Members m BER 290059
m BER. 338477
24 Christmas BER. 376451
225 New-Year BER. 331387
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SSRS Reporting on Top of SSAS for Questionl.

Selecting data source as Cube deployed in previous step

(4 Report wizard Fe

Select the Data Source

Select a data source from which to obtain data for this report or create a new data
source.

@ Mew data source
Mame:
DataSource1
Tvpe
[Mlc:'csoﬂ S5QL Server Analysis Services - ]
Connection string

Data Source=infodata;Initial [

Edit...
Catalog=601_Group11_SALESFACT =
[ Credentials .
[] Make this a shared data source
b [ ook ][ tee> ]

Design the Query
Specify a queny to execute to get the data for the report

Lse a queny builder to design your queny.

[ Query Builder. .. ]

Query string:

SELECT NON EMPTY { [Measures] [SALES AMOUNT] } ON COLUMMS, NOM EMPTY {
([PRODLUCT DIM][PRODUCT CATEGORY] [FRODUCT CATEGORY] ALLMEMBERS = [TIME
DIM].[WEEK] [WEEK]LALLMEMEERS = [TIME DIM][MONTH][MONTH]. ALLMEMEBERS ) }
DIMEMSION PROPERTIES MEMBER_CAPTION, MEMBER_UMIGUE_MNAME ON ROWS
FROM { SELECT ( { [PRODUCT DIM] [FRODUCT CATEGORY] A[BER] } ) ON COLUMNS
FROM { SELECT { { [TIME DIM].[MONTH].&[1]. [TIME DIMJL[MONTH].A[12] } ) ON COLUMNS
FROM [601- Group11-DW- Areall) CELL PROPERTIES WALUE, EACK_COLOR

FORE_COLOR. FORMATTED_VALLUE. FORMAT_STRING. FONT_NAME. FONT_SIZE.
FONT_FLAGS
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Designing table for report

Design the Table —
Choose how to group the data in the table.

Awvailable fields: Disgplayed fislds:
MOMNTH Page: WEEK

HEXK

HHEEN
W HEE HER
MW MEE WER

Group= PRODUCT_CATEG

FE)

RN
MW MEE WER

+ (1] _ L3 W M

Details:> SALES_AMOUNT

P

[esBode ] [bimaz ] [ Bomehool ] [ Coneal ]

Final Report deployed on the server

mqe http://infodata.tamu.edu/Reports/Pages/Report.aspxiltemPath=%2f601_Group_11%2Bt 2 ~ & H (2 Report_BQL - Report Mana... * | |

Home > 601_Group_11 > BQ1 > Report_BQL

W4 Jua v [ Jainex &- & @& @

Trend of beer sales during Christmas holiday season

BER
EVENTS MONTH SALES
AMOUNT Trend of beer sales during Christmas holiday season
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Conclusion

The above report plots the weekly sales of Beer in the month of November, December and
January. From the graph, we get a clear idea about the trend of beer sales during the
Christmas-New year holiday period. Also we can conclude that the Beer sales across the shops
in Dominic Finer Food have several peaks in the months of November, December and January,
even though the peak is not strictly during Christmas and New Year Weekends.

How the report assists the management:

This will give a clear direction to inventory team at DFF to store more Beer during the
Christmas-New Year period. A similar approach can be used by Business Intelligence team at
DFF for predicting the sales of different products during different festival season well ahead.
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1.4. SSRS Reporting from Independent Data Mart using for Question 2

As per the reporting plan described in previous parts we are generating a report on SSRS reporting
tool for answering the question number 2.

Question 2: Which stores have more popularity among kids and elderly groups?

Designing SSRS Report for Popularity among Kids

Selecting Data Source for SSRS

Select the Data Source

Select a data source from which to obtain data for this report or create a new data
source.

@) Mew data source
Mame:

DataSource1
Type:

Microsoft SGL Server

~)
Connection string:

Data Source=infodata:Initial Catalog=601-Group11-DVW- [
Area

Make this a shared data source
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Designing the query for SSRS report

DEditasTea CFimport.. | [E[EH[E[E) ! B 2 2l % [E]w

STORE_VISITS_FACT [_1 DEMOGRAPHIC_DIM | STORE_DIM [_1 |
[_]* (all Columns) - [_]* (All Columns) - []* tall Columns) -
[ 1 DEMO_ID [ | DEMO_ID [ 1STORE ID
[]couron_D [w]BELOW 3_% E} = [C]STORE_NUMBER
[«]| STORE_ID = [ | ABOVE 60_% [ 1PRICE_TIER
[1TmE_D | [1PoOR_% | [1zonE =
< [l *
Column Alias Table Outp... Sort Type Sort Order Group By Filter or... or... or... -
3 i STORE_ID STORE_VIS... Group By =
[BELOW_8_36] DEMOGRA... Descending 1 Group By

SELECT  TOP (10) STORE_VISITS_FACT.STORE_ID, DEMOGRAPHIC_DIM.[BELOW_9_%]

FROM STORE_VISITS_FACT INMER JOIN
DEMOGRAPHIC_DIM ON STORE_VISITS_FACT.DEMO_ID = DEMOGRAPHIC_DIM.DEMO_ID INNER JOIN
STORE_DIM ON STORE_VISITS_FACT.STORE_ID = STORE_DIM.STORE_ID

GROUP BY STORE_VISITS_FACT.STORE_ID, DEMOGRAPHIC_DIM.[BELOW_9_%]

ORDER BY DEMOGRAPHIC_DIM.[BELOW _9_%] DESC

STORE_ID BELOW. 9 %
» 34 019

93 018

68 018

65 018

77 018

62 018

72 017

10 017

88 017

45 017

1 of10 | b b| b ") | Cell is Read Only.

e

Designing the table for SSRS Report

Design the Table
Choose how to group the data in the table.

Awailable fields: Dizplayed fields:

STORE_ID

e
HEE HEE HEE
HEE HEE HEE

e
HEE HEE HEE
HEE HEE HEE

BELOW_9_
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Plotted Bar Graph for store popularity among kids

Judio
Build Debug Format Report Tools Window Help

19 o - [[osug ][5 5 50 Bl G 1~
[18pt -|B 2 U ¢

X BQ: dl [Design]

soid g | @-iddFeErws ik s d|Te oS B enwE] s gy

BQ2- Below 9.rdl [Design]

2 e |5 s B preven
Top 10 stores preferred by Customers below age 9

80
g 60
2
§ 40
o

0 STORE ID A STORE ID B STORE ID C STORE IDD STORE ID E STORE D F
tors Numbers
N rowGroups Hfl_column Groups

Browsing Report Deployed on the server

L)
m| @ hitp://infodatatamu.edu/Reports/Pages/Report.aspxlltemPath=%21601_Group_11%:2fBt © ~ € || (& BQ2- Below 9 - Report Man... % | |

Home = 601_Group_11 = BQ2 = BQ2- Below 9

4 4 [ Jefz b bl [100% v |Find vt B~ & & B
Top 10 stores preferred by Customers below age 9

% of Customers
-
(=}

10 34 45 62 65 68 72 77 88 93

Store Numbers
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Designing SSRS Report for Popularity Among Elderly Customers

Designing Query for plotting Store popularity among elderly group

Query Designer l ] | eS|
Pkt Tee Himpor.. | [AEED) ! B s
” STORE_DIM [_] STORE_VISITS_FACT [_] DEMOGRAPHIC_DI.. - | i
[]* (Al Column - []* (&l Columns) - [J* (Al Colum &
[ |STORE.ID [ |pEmMo ID []pemo_D
[C]STORE_MUME % []couronN_ID [IBELOW 9_%
[ ]PRICE_TIER STORE ID = [w]apOVE 60_%E) (=
[]zoNE - []TME D - [IrooR_% |
<[
Column Alias Table Outp... Sort Type Sort Order Group By Filter Or... -
» STORE_VIS... Group By
[ABOVE_B0_%] DEMOGRA... Descending 1 Group By
E
|
— =
1| 11
SELECT  TOP (10) STORE_VISITS_FACT.STORE_ID, DEMOGRAPHIC_DIM.[ABOVE_60_%]
FROM STORE_VISITS_FACT INMER JOIN
DEMOGRAPHIC_DIM OM STORE_VISITS_FACT.DEMO_ID = DEMOGRAPHIC_DIM.DEMO_ID INMER JOIN
STORE_DIM ON STORE_VISITS_FACT.STORE_ID = STORE_DIM.STORE_ID
GROUP BY STORE_VISITS_FACT.STORE_ID, DEMOGRAPHIC_DIM.[ABOVE_60_%¢
ORDER BY DEMOGRAPHIC_DIM.[ABOWVE_80_3%:] DESC
Designing Table for Report
Report Wizard |. S| s G|
Design the Table
Choose how to group the data in the table.
PAovailable fields: Displayed fields:
STORE_ID
e
-~
ABOVE_S0__
Help [ <Back |[ MNex> |[ Enish>= |[ cCancal
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Screenshot of report in the design view
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Conclusion

We have generated a SSRS report from an independent data mart for answering
popularity of different stores in DFF among Kids and elderly groups. For kids and elderly groups,
the report plots top 10 popular stores in each case considering percentage of age group visited
among the total number of store visits. From this analysis we get the stores popular among the
kids and elderly group directly. This is customizable to get top n number of stores among both
groups. Report and chart generated with SSRS gives a clear idea of stores popular among kids
and elderly group along with margin by which they are popular from the height difference of
each plot in the graph.

How the report assists the management:

With popular stores list, now it is up to the upper management to understand what these
stores are doing that is attracting these 2 groups and to spread the favorable conditions in this
stores to other stores across DFF. Similar demographic analysis can be done by analytics team
at DFF and strategies can be built on that for boosting the overall sales of DFF.
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1.5. Report generated using Report builder 3.0 for Question 3

As per the reporting plan described in previous parts we are generating a report using Report
Builder 3.0 for answering the question number 3.

Designing Report Using Report Builder

Question 3: Which stores attract people who earn below poverty line?

Selecting data source

New Table or Matrix ==

Choose a connection to a data source

Choose a published date source, or create a connection for use only in this report,

Data Source Connections:

[ DataSourcel
J__ in this Report}

Browse... Edit... Test Connection

Help < Back Next > Cancel

Designing query for report builder

New Table or Matrix ===}

Design a query

Build a query to specify the data you want from the data source.

& Edit as Text |5 Import.. 8 Command type: [Text -

, STORE_DTM.STORE_NUMBER -

FROM
STORE_VISITS_FACT
INNER JOIN STORE_DIM
ON STORE_VISITS_FACT.STORE_ID = STORE_DIM.STORE_ID
INNER JOIN DEMOGRAPHIC_DIM
ON STCRE VISITS_FACT.DEMO ID = DEMOGRAFHIC DIM.DEMO_ID
WHERE DEMOGRAPHIC DIM.INCOME_LEVEL = 'LOW'
GROUP BY
DEMOGRAPHIC DIM.DEMO ID
, DEMCGRAPEIC_DIM. INCCME_LEVEL
, DEMOGRAPHIC_DIM. [POCR_%]
, DEMCGRAPHIC_DIM.STORE_NUM
, STORE_DTM.STORE_NUMBER
,STORE_VISITS_FACT.STORE ID
,STORE_VISITS_FACT.DEMO_ID
ORDER BY [POOR_%] desc

m

| 4

POOR_% STORE_NUMBER
0.1 s
019 130

017 11

e e | (e ) [
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Creating Table for Report

New Table or Matrix

Arrange fields

the Values box.
Available fields
POOR_
STORE_NUMBER

4] Row groups

i Column groups

= Values

STORE_MUMBER

Sum(POOR_)

Armange fields to group data in rows, columns, or both, and choose values to display. Data expands across the page in column groups and down the page in row groups. Use functions such as Sum, Avg, and Count on the fields in

<Back | [ Next>

] [

New Table or Matrix

Choose the layout

Optiens:

I you choose to show subtotals and grand totals, you can place them above or below the group. Stepped reports show hierarchical structure with indented groups in the same column.

Show subtotals and grand totals

STORENU POOR

Blocked, subtotal below

Blocked, subtotal above

Stepped, subtotal above

Expand/callapse groups

<Back | [ Mext>

| [ cancel
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Choose a style

Generic
Mahogany
Ocean
Slate

,

Styles feature different fonts and color schemes, but do not affect the basic layout. You can customize the style after you finish the wizard.

Preview

<Bace | [ Fmish»» | [ cancel

Untitled - Microsoft SQL Server Report Builder

ﬁ )

Homi Insert{ 1] View(V]

'||

'| | 1pt - ||l HZ3 Merge

= =l &
EJLERd|

Run Paste

B

o [l ="

Views Clipboard

Font

|55 Align -

Layout

Report Data
MNew - Edit. # + =

X

R R R - R R XN -

{3 Built-in Fields
[ Parameters
-1 Images

[ Data Sources
-E] Datasets

[&ExecutionTime]
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Browsing Generated Graph

Report 4- BQ3rd| - Microsoft SOL Server Report Builder

|E=E] (s ]| e

5 split

Paste |
\ J 2] \ i e -
Views  Clipboard Font Paragraph Border Number Layout
Report Data x RN R R R R N Y R Y N

New + Edit. X 4+ &

3 Buitein Fields Click to add title

Execution Time

N N
onatess B STORE NU_|POOR % of customers below poverty line
OverallPage Mumber (| FESSESRRRE O o0

Overall Total Pages =

Page Name .

Page Number
Render Format Islnteracth{|
Render Format Name
Report Folder

Report Name o
Report Server URL .
Total Pages
User 1D

[ Parameters

-3 Tmages -

% of Customers

STORE NUMBER A STORE NUMBER © STORE NUMBER £
STORE NUMBER B STORE NUMBER D STORE NUMEERF
Store Number

(i Data Sources
1 DataSourcel
[ Datasets
-] DataSetl
POOR_
STORE_NUMBER

[&ExecutionTime]

Snapshot of the report deployed on the server

Report 4- BQ3.rdl - Microsoft SQL Server Report Builder

| ]

Rur
% Q v € T P Pl Nl @% [ ] Document Map

Design | Zoom | First Previous ° Net Last X StoP print Page Print | Beport - Parameters
- 4@ Back Setup Layout -
Views | Zoom Navigation Print Biport Options Find

% of customers below poverty line

% of Customers

12 68 75 76 86 100 111 124 128 130

Store Number
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Conclusion

We have generated a report using Report Builder 3.0 for answering popularity of
different stores in DFF among section of people who earn below poverty line. The report plots
Top 10 stores which are popular among people below the poverty line as a percentage of total
store visits. From this analysis we got the Store numbers popular among this section of people.
This we can customize to get top n number of stores among people below poverty line. Report
and chart generated with Report Builder 3.0 gave a clear idea of stores popular among people
who earn below poverty line along with margin by which they are popular from the height
difference of each plot in the graph.

How the report assists the management:

As we got the popular stores list, now it is up to the management to prepare the store
increase the popularity among people below poverty line after analyzing the factors associated
with this. This question is similar to the question number we answered previously and more
such demography analysis can be done in similar way.
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1.6. Report generated using Report builder 3.0 for Question 4

As per the reporting plan described in previous parts we are generating a report using Report

Builder 3.0 for answering the question number 4.

Question 4: What is the effect of introducing coupons on total number of customer visits?

Selecting data source for Report Builder 3.0

New Chart

Choose a connection to a data source

Choasel D2ta Source Properties

‘General
Data

— Credentizls

d

Bl

Change name, type, and connection options.

Name:

DataSourcel

() Use a shared connection or report model

@ Use a connection embedded in my report

Select connection type:

Microsoft SQL Server

Connection string:

[] Use single transaction when processing the queries

Data Source=infodata;Initial Catalog=601-Group11-DW-Area

Test Connection

IHE

nnection

o

[ <Bak |[ wea» | [ cancel

Designing query to pull the data required for report

R N I -

Click to add title  frewems ™

Design a query
Build a query to specify the data you want from the data souree.

Editas Text 5 Import.. | [ Run Quer
P oy

Database view Selected fields

Group and Aggregate %+ &

-1 Tables
=-[w] 2 couPoN_DIM
[ 3 couronID
[vI[5] COUPON_REDEEMED

Field

COUPON_REDEEMED

[ ]=1 DEMOGRAPHIC_DIM CUSTOMER_COUNT

[/ PRODUCT_DIM

713 saLes_facT STORE_VISITS_FACT TIME_ID
[]3 store_bm Relationships

=[] 2] STORE_VISITS_FACT

Aggregate

[Auto Detect | Edit Fields 5 + % 2

Left Table

JoinType Right Table Join Fields

STORE_VISITS_FACT

Inner TIME_DIM TIME_ID = TIME_ID

STORE_VISITS_FACT Iner  COUPON_DIM COUPON_ID = COUPON_ID
Applied filters k 4 t & ]
Field name Operator Value Parameter
15 YEAR
[JE events
Query results v

s
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Assigning fields for the report table

& Chart 1

Arrange chart fields

Available fields
COUPON_DIM_COUPON_ID
COUPON_REDEEMED
CUSTOMER_COUNT
STORE_VISITS_FACT_TIME_ID
STORE_VISITS_FACT_COUPON_ID
WEEK

| TIME_DIM_TIME_ID

i categories

[l series

Add data fields to the chart. For most chart types, a field in the Categories list s displayed on the x-axis. A field in the Values list shows
aggregated data on the y-axis. A field in the Series list creates a new series in the chart.

X Values

WEEK

Sum(CUSTOMER_COUNT)

<Back | [ WNet> | [ cancel

Configuring the horizontal axis interval in the report

x 1. 2 3 4 5 3 [ 7 8 RN 10 - 11 1 13 [T 15
Horizontal Axis Properties o -
. | s Opions ) .
Configure the horizontal axis options.
. 60 Labels
Labe! Font Auds type:
aff a0 Humber 2 Category
: @ Scalar [Numbers/Dates)
H Major Tick Marks
- Minor Tick Marks Axis range and interval
20
. Line ] Aways include zero
o
Minimum: Maximum:
100 150
N 100 102 104 106 108 110 m 138 140 192 104 146 15 150
1 o1 105 107 100 m us Interval: Interval type: 137 139 11 143 145 147 140
1 Default
-
. Scale options
- [] Reverse direction
[] Use interlacing color: [7] use logarithmic scale:
7 CJavomatic  ~| [ £ o
~
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Coupon redeemed values plotted on weekly basis
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Conclusion

There is a general opinion that introducing coupons increases the customer flow. Hence in this
guestion we expected a correlation between the Coupons redeemed and number of customer visits as
Coupon issued is considered as kind of freebie to the customers. From the graph we could conclude that
number of customer visits is almost constant among the weeks under consideration here, whereas the
coupon redeemed have its own peaks and lows for the weeks under consideration. From this it is
evident that Coupon redeemed have no relation with the number of customer visits.

How the report assists the management:

As per the result Coupon redeemed might have only decreased the total sales due to discounts
and has no direct effect in increase in Customer counts. So the management can look into decreasing
the coupons disbursed as the number of customer visits remains unaffected.
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1.7. Cubes using SSAS from an independent data mart for Question 5

As per the reporting plan described in previous parts we are generating a report SSAS using an
independent data mart for answering the question number 5.

Question 5: What is the trend of a product demand in different price-tiers?

Selecting data source for SSAS

Completing the Wizard
Provide a name and then click Finish to create the new data source.

Diata source name:
601- Group11-DW- Area

Preview:

Connection string:

Provider=SQLMNCLI11.1;Data Source=infodata;Persist Security Info=True Password=; User
ID=RA4863;Initial Catalog=601-Group 11-DW-Area

Designing data source view

Dota Source View  Tools Window Help
| &30 5 o ) ) -

[ sALES_FACT [ sToRE_piM
} store_D
STORE_HUMBER
ICE TIER

crry
2pconE

RIS
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Fact table set as the measures Group table

(3] Cube Wizard

e

Select Measure Group Tables

Select a data source view or diagram and then select the tables that will be
used for measure groups.

Data source view:

[601- Group 11-DW- Area

Measure group tables:
[ SALES_FACT

[CIE TIME_DIM
[C1E sTORE_DIM

[ <Back |[ HNea> |

[ AN
Completing the wizard after defining dimensions
" Cube Wizard - [ e ===
Completing the Wizard v
Mame the cube, review its structure, and then click Finish to save the cube.

Cube name:

01- Group 11-DW- Area

Preview:

= [£=r Measure groups
=[] SALES FACT
aoll MOWEMENT
ol QUANTITY
gl SALES AMOUNT
aoll SALES FACT Count
= [£Zr Dimensions
-7 STORE DIM
t-7 TIME DIM

:

Enish || Cancel |
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Created Cube

foase DataSourceView Cube Tools Window Help

Jrer -] | 531 S0 BIER - -

< |5 wPis |5 Actins | Pertions |T3 agsregations |5) perspectves | Transistions |5}, Growser

B~ -

[ SALES_FACT
? PRODUCT_ID
? STORE_ID
? TIMELID

MOVEMENT
QUANTITY
SALES_AMOUNT

7 STORE_ID
STORE_NUMBER
PRICE_TIER
ZONE
arry
ZIPCODE

IR =)

Defining hierarchies for drill down and roll up

©0 BQS - Microsoft Visual Studio.

File Edit View Project Buid Debug Fommat Database DataSourceView Dimension Toolks Window Help

| 489 O | b |[Desdopment ]| 5 5 BB -
TIME DIM.dim [Design]* el KT Y IETLY NS 601 - Groupl1-DW- Area.cube [Design]*

18 Dimension Structire | [} Attribute Relationships || Translations |1 Browser

601- Group11-DW- Area.dsv [Design]

x|Bm@a- -

Attributes Hierarchies

Data Source View

U st
v

#oqi00L . #soldhd R3S Ty

# PRICETIR
i STORENUMBER
& amy

Output

sowowputfom: | lglwyal=

o
gan

@ STORE DIM
? sToRED

STORE_NUMBER
PRICE_TIER
zonE

ey

ZPcone
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Deploying Cube for analysis

% Process Progress

= (») Command

£ [ Processing Cube '601- Groupl1-DW- Area’ completed.

ép Start time: 4/23/2017 2:54:39 PM: End time: 4/23/2017 2:57:21 PM; Duration: 0:02:42
[sal] Processing Measure Group 'SALES FACT' completed.

1 Processing Dimension 'STORE DIM' completed.

Status:

I @ Process succeeded.

Close l I Help
Report generated using Pivot table
H %~ Question - Excel T E - & X
WOME | BT PAGELYONT  FOMULAS  DATA  ACWDATA RNEW  VEW  AIDNS  AGUSA  DATANDNG TEAM Shty S -
‘.r’““‘ Calir Ju A - BowmpTen Geners B % | normal Colculation ix (i) Zhwesn - Ag
) B copy - Fil-
ER O wewace -+ § 0%+ 54 e ror - (T T e L
Clposara . Fant Aignment [ sty cas tating -
151 - -
A ) c o £ F s H 3 ™ P o R s T w o x v |z s A o
1 [STORENUMBER Al -
2
3 |SALES FACT Count Column Labels |-
4 Row Labels - High Low Medium Grand Total
28653 104124 134765 SICHE HUNEER.=,
2579 1omm 1sesn SALES FAGT Gount
2579 20m85 13622
25500 113370 200989 Sales trends across different Price-tiers
2605 17 204036 20000
570 s iense:
w535 w0ms2 1910
22535 110314 0048/ e
:e0 1mE2 08210
25609 10329 190515 .t
. S —— §
16 12 2535 1323 200313 £ Foctnen Y.
17 13 22424 106998 150715 &
1814 w005 1361 209815
115 :E08 13027 208617
25609 112966 203150
09 10900 200128
25609 110158 200185
244 nEm 2061
22424 110141 197293
ms2 1oss 20369
230 167 26487
28653 116273 212907 WEEK ¥
53 mesn 2m0
28653 113069 209581
653 nen 2
w653 18 12
2653 1es 215685
18514 113290 196509
225 000 1sae7
653 10982 2015
253 12935 19180
25623 1101 150984
M 362 wse 166206
2935 20 emm 1044 B
mpTaLe .
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Sales chart for different Price Tiers

STORE NUMBER -
SALES FACT Count
Sales trends across different Price-tiers

250000

200000

150000
PRICE TIER  ~T

e High
100000
— | oW

Sales amount

Medium

50000

— —F\_—-J'\_,.Lr\_pr—d‘\—v-ﬂ'w

|

46

a1
100
118
127
136
145
154
163
172

109

150
3 199
208
217
227
236
245
254
263
272
281
290
299
308
317
326
335
344
353
362
371
380
389
398

WEEK

Conclusion

Sales amount in each price tier is calculated by adding individual store sales amount in
each price tier on weekly basis. So the graph was plotted against Sales amount and Week.
Surprisingly we got result from analysis had strikingly similar correlation between the different
Price tiers High, Low and Medium. Whenever there is a dip or peak in sales amount for a
particular week for any price tier the same trend was followed by other price tiers. This was
important finding after doing analysis for question 5.

How the report assists the management:

The difference in Sales amount across different price tiers remain constant throughout
the analysis duration. Management can dig up further for knowing the reasons for constant
difference across varying price tiers.
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