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Announcements
qExtra credit for online quiz on next Wednesday.

qAssignment will be published on Canvas by the end of the day.
qDue on Jan. 22 

qProject group 
qPlease Wait until the third week

qPiazza
qpiazza.com/washington/winter2020/cee412cet522
qAdd code: 2020Winter

1/9/20 CEE 412 / CET 522 2



Summary of Survey
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Topics
Data models
Data model Functionality in Excel 
◦ Power Pivot
◦ Power View

Excel Exercise (Assignment 1)
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Data Models
What is a data model?
◦ A logical structure or design for a collection of data.
◦ A data model is defined by the format and structure of the data elements, and 

the relationships between elements.
◦ Data represents things we want to store information about, so the data model 

represents some interpretation of reality.

Three levels of modeling: 

Conceptual:
Translating application 
needs into high-level 

conceptual data structure

Logical:
Specification of data 

elements, domains, data 
types, and relationships

Physical:
Physical design for 

implementation
(more detailed than the 

logical level)
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Data Models
Movie actor example: What kind of information do I want to store?

Maybe personal information, physical description, income, movie roles.

What is specified in the data model?

Play in

Have
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Data Models
Why do we need a data model?
◦ Design for efficiency in storage, access, management, and growth.
◦ Facilitate communication between different database users.
◦ Carefully plan HOW to manage data based partly on WHY you are storing it.

Accident database example (inefficient):

AccidentID Vehicle1_Type Vehicle2_Type Vehicle3_Type Milepost Route Pavement_type
144567 Sedan SUV 114.2 005 asphalt
144568 Pickup 102.5 005 asphalt
144569 Compact Pickup SUV 120.1 005 asphalt
144570 SUV Pickup 140.1 005 asphalt

… … … … … … …
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Data Models
At the logical/physical level, we need to specify:
◦ What specific tables will be contained in the database?
◦ What specific fields each table will have?
◦ What data types will be used for each field?
◦ What values can a field take (domain constraints)?
◦ How the tables are related to each other?
◦ Access control and other practical issues – who can access what, etc.
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Microsoft Excel
What it is:
◦ A spreadsheet software for data storage 

and analysis.
◦ Good for simple analysis and visualization.
◦ Very widely used.
◦ Advanced features include VBA, data 

connection tools, and other nifty things.

What it isn’t:
◦ Data management system.
◦ Powerful statistical analysis tool.
◦ The best solution for large or complex 

datasets.
◦ Legitimate software development tool.
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Microsoft Excel
Why are we talking about Excel?
◦ Because everyone has some experience with it.
◦ As a simple introduction to the broader topics in this class.
◦ To introduce less well known but useful functionality in Excel.
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Data Models in Excel
Now on to data models in Excel
◦ Data model can reference Excel tables, as well as external data (e.g. 

databases, other workbooks).
◦ A data model is automatically created by adding tables to the workbook data 

model

Power Pivot (Excel Add-in)
◦ Based on powerful database technology.
◦ The only way to handle very large datasets in Excel (multiple millions of rows).
◦ Data modeling and schema editing in a special interface.
◦ Low memory usage, even compared to the source of the data.
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Data Models in Excel
An example: 
◦ Say we have an Excel workbook with two worksheets: Accidents and Vehicles.
◦ Accidents: A set of accident records for a road section and time period.
◦ Vehicles: a description of each vehicle/driver involved in a set of accident 

records.
◦ The two tables are related by the ReportNum field

Vehicles
ReportNum
Make
Model
DriverAge

Accidents
ReportNum
Date
Weather
Severity
Location
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Data Models in Excel
Start by:
◦ Highlighting the data 

in each worksheet.
◦ Create tables by 

clicking the Format as 
Table button on the 
Home tab.
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Data Models in Excel
◦ When both tables are 

created, click the Add to 
Data Model button on the 
Power Pivot tab.

◦ A workbook data model is 
automatically generated 
when tables are added.

◦ Note: Power Pivot is a COM 
Add-in, and will need to be 
enabled the first time you 
use it. We will go through 
the process in the exercise 
later.

◦ Next, define relationships…
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Data Models in Excel
◦ Relationships can be defined in multiple ways.
◦ One way is to view the Diagram View in the Power Pivot window.
◦ Simply drag the join field from one table to the other as shown
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Data Models in Excel
In Power Pivot, relationships are directional. This requires that, in at 
least one of the two tables, the joining field only contains unique 
values.

What does this mean?
If you are trying to filter or aggregate a field in table A based on the 
values in table B, table B must have only unique values in the joining 
field. Example:
◦ If we are matching A and B by matching the values of a column named 

ID_number, B must have only a single row for each unique value of 
ID_number.
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Data Models in Excel
Why the directionality?
In relational databases, there are three types of relationships:
◦ One to one - Each row in one table may only be matched to a single row in 

another table, and vice versa
◦ One to many – Each row in table A may correspond to any number of rows in 

table B BUT: each row in table B can only be matched to a single row in table A
◦ Many to many – Any row in one table may be matched to any number of rows 

in the other, and vice versa. This is not supported in Power Pivot/Power View

Power Pivot and Power View work on relational concepts, but are 
greatly simplified compared to a true database management system
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Power Pivot Examples
◦ Got a giant text file that will 

not open in Excel?
◦ Need to take a look at the 

data?
◦ You can get data from 

external sources in Power 
Pivot

◦ For example, we import 
data from a text file in our 
local disk
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Power Pivot Examples
◦ Find your text file, can be .csv, .txt, or .tab
◦ You can filter rows out before importing
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Power Pivot Examples
◦ You can preview the data in 

the Power Pivot window, or 
create a pivot table to 
summarize the data.

◦ In a blank Excel worksheet, 
click Pivot Table under the 
Insert menu.

◦ Select Use this workbook’s 
Data Model as the table has 
already been imported. Click 
OK.
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Power Pivot Examples
◦ Edit the pivot table to show the desired 

summary statistics.
◦ We will go into pivot tables in the exercise, 

this is just to show what is possible.
◦ My dataset contained spending data for all 

2016 presidential candidates. The Pivot 
table summarizes total spending by 
candidate.

◦ You can also download the data from this 
website:
http://www.fec.gov/disclosurep/PDownload.do

◦ This is a great way to view and summarize 
a dataset that is too large to open in Excel.
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Power Pivot Examples
Pivot Tables are a great way to summarize and perform simple descriptive 
analysis.
Each column in a dataset can be used in the following way, depending on 
the type and format of the data:
◦ Filter – set a value or range of values to include in the summary table

◦ Example: date/month can often serve as a filter, to show only data corresponding to a given time 
range

◦ Column/Row – Each unique field will correspond to a single column/row in the 
summary table
◦ Example: candidate names
◦ This is similar to Column, depending on how you like the layout of the Pivot Table.

◦ Value – The values to summarize, take the mean, variance, count, or other 
aggregation
◦ Example: sum of sales or average customer spending if we are looking at the sales data of a 

store.

1/9/20 CEE 412 / CET 522 22



Filter

Power Pivot Examples
Going Straight Ahead 57 Male
Going Straight Ahead Unknown
Changing Lanes 60 Male
Going Straight Ahead 60 Female
Slowing 18 Male
Going Straight Ahead 23 Male
Changing Lanes 69 Female
Other* Unknown
Going Straight Ahead 33 Female
Other* 44 Male
Going Straight Ahead 32 Female
Making Left Turn 22 Female
Changing Lanes Unknown
Going Straight Ahead Unknown
Going Straight Ahead 30 Male
Going Straight Ahead 37 Male
Going Straight Ahead 53 Male
Making Left Turn 22 Male
Going Straight Ahead 58 Male
Going Straight Ahead 29 Female
Going Straight Ahead 21 Male
Backing 35 Female
Going Straight Ahead 51 Male
Making Left Turn 28 Female
Going Straight Ahead 24 Male
Going Straight Ahead 30 Male
Going Straight Ahead 20 Female
Going Straight Ahead 28 Male
Making U-Turn 46 Male
Going Straight Ahead 24 Male
Going Straight Ahead 29 Male
Going Straight Ahead 20 Male
Going Straight Ahead 27 Male
Slowing 34 Female
Going Straight Ahead 43 Male
Making Right Turn 84 Female
Making Left Turn 20 Male
Going Straight Ahead 39 Male
Going Straight Ahead 27 Male
Making Left Turn 37 Male
Going Straight Ahead 90 Male
Going Straight Ahead 25 Male
Going Straight Ahead 20 Male
Overtaking and Passing 46 Female
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Power Pivot Examples
◦ Still on the candidate expenditure data, here I have 

added the state field into the COLUMNS area.
◦ The result table is a summary of candidate 

expenditures in different states, with candidate 
names on rows and states on columns (shown on 
next slide).

◦ Note that you can add multiple fields into COLUMNS 
or ROWS area to aggregate your results at different 
levels. But this may also produce a Pivot Table that is 
not readily interpretable.
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2016 Presidential Candidate Expenditure by State
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What is Power View?
◦ Microsoft’s interactive “data exploration, visualization, and presentation 

experience” –Microsoft.
◦ Tools for investigating and visualizing data.
◦ Can automate many of the data aggregation tasks, and has visualization 

capabilities beyond that of Power Pivot.
◦ Not the same as Power Pivot, but the two tools are closely related in Excel 

(Power View is based on data models).
◦ Browser-based, a Power View report is not an excel worksheet.
◦ Important note: save your work frequently in Power View.
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Getting Started With Power View
◦ Once I have created a data model, I can click Insert à Power View Report to get 

started with Power View
◦ Note: if you have not used Power View before, you will be prompted to enable it as 

an add on, and possibly install Silverlight if you have not already done so.
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Getting Started With Power View
◦ I can manage relationships within Power View, and choose visual themes for 

my Power View Report
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Getting Started With Power View
◦ You will note that, as with Pivot 

Tables, you can add fields from 
multiple tables in your data 
model

◦ Power View tried to guess what 
type of data is in each column 
(numeric, categorical, 
geospatial, etc.).

◦ You can customize the 
aggregation that is applied to 
each field after it is added.

◦ Once data has been added, you 
can insert various type of plots 
which will replace the data 
table.
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Getting Started With Power View
◦ As an example graph, 

here I created a map 
showing the 
candidate spending as 
bar chart in each 
state.

◦ I also filtered 
candidates names to 
only show the data 
with Clinton and 
Trump.
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Getting Started With Power View
◦ When completing the exercises, do some exploring and see what you can 

create.
◦ The interface is pretty intuitive for Excel users
◦ Note: if you have difficulty working with the data modeling tools beyond the 

exercises, don’t sweat it. We have not yet covered the details of 
how/why/when data models work. 
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Excel Summary
Excel is not a great solution for data management or complex 
analysis
It is a great tool for basic analysis, and Excel 2016 has expanded data 
management functionality
The real point(s): 
◦ Introduced topics of data models, Power Pivot, and Power View.
◦ We showed how to do some things in Excel that are relatively new.
◦ There are much more powerful tools available to do these things and many 

more, which we will start talking about next lecture.
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