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Preface

Important: Thisbook isfor DeepSee |. For information on DeepSee |1, see Getting Sarted with DeepSee |1, which

also lists the other books for DeepSee 1.

Thisbook is meant for all users of DeepSee and is intended to give you a solid idea of the models that you can createin
DeepSee. These models are the basis for all your DeepSee work. It contains the following sections:

Introduction

Core Principles

Suggested Assessment Process

Case Study: Part 1

Case Study: Part 2

Additional Considerations and Options

For adetailed outline, see the table of contents.

For more information, see the following books:

Overview of DeepSee, an introductory guide for all users who are interested in learning about DeepSee.
DeepSee Devel oper Tutorial, atutoria for implementerswho are creating DegpSee model s, pivot tables, and dashboards.

Using the DeepSee Connector, a guide for implementers who are using the DegpSee Connector to import externally
stored data. Note that the DeepSee Connector is available only with Ensemble.

Using the DeepSee Architect, a guide for implementers who are setting up a DeepSee model for use in the Analyzer.

Using the DeepSee Analyzer, a guide for implementers and advanced users who want to create pivot tables to embed
in applications — or who simply want to explore their data.

Using the DeepSee Dashboard Designer, a guide for implementers who are using the Dashboard Designer to create
dashboards.

Expressions and Scripts in DeepSee, an implementer guide that describes the syntax and options for all formulas,
expressions, and scripts supported in DeepSee. Thisbook aso listsall thelocations where you can use these expressions
and scripts.

DeepSee Ste Configuration and Maintenance Guide, a guide for implementers and system administrators. This book
describes how to configure and maintain a DeepSee site. It also includes a chapter that lists common problems and
their solutions.

DeepSee User Guide, auser manual for your end users. This book describes how to work with deployed dashboards
and pivot tables.

For genera information, see the Inter Systems Documentation Guide.
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Introduction

Important: This book isfor DeepSee |. For information on DeepSee 11, see Getting Started with DeepSee 11, which
also lists the other books for DeepSee 1.

When analysts, business users, and devel opersfirst begin to work with DeepSee, they often ask questionslikethefollowing:

* How do | choose which table to look at?

*  Which fields should | use for dimensions?

*  Which fields should | use for measures?

» Can| access data stored in other tables?

e Can| pre-aggregate data for usein DeepSee?

This book is meant for all users of DeepSee and is intended to give you a solid idea of the models that you can createin

DeepSee. These models are the basis for all your DeepSee work.

To use this book, it is necessary to understand the basic DeepSee concepts and to be acquainted with how to use pivot
tables. However, the book does not refer to syntax or to programming details.

Important: If you have not done so yet, it is suggested that you read the book Overview of DegpSee.

This book emphasizes dimensions and measures much more than listing fields. In many cases, the detail listing is used
primarily to identify the records; in these cases, you can simply use afew identifying fields as the listing fields. In other
cases, however, the users need specific listing fields to support decision-making or other tasks, and this book cannot
anticipate those uses.
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Core Principles

This chapter describes some core principlesto help you create suitable and useful DeepSee models.

2.1 Core Principles

You may encounter additional considerations, but the following list is meant as a starting point:

»  Start from the business questions. The questions will guide you to the correct starting point (the base table) for a
DeepSee model.

*  You can create multiple DeepSee model s and use them together. Depending on the business questions, you might need
to do so. In some case, there is no single model that answers all the questions.

» Understand the relationships between the base table and its associated tables. These relationships determine how you
can use data in the other tables. See the section “How Table Relationships Affect Your Model Options™ for details.

»  Find out approximately how many records are in each of the tables you are considering using.

»  Consider the usability of the pivot tables and dashboards that would result from your choices. See the section
“Usability Considerations” for details.

»  Create only the dimensions that you need. Dimensions take up space, both in the fact table and in the indices. In the
case of large base tables, it is particularly undesirable to have dimensions that are not truly necessary.

2.2 How Table Relationships Affect Your Model Options

Itisvery likely that each of your DeepSee models will use datain multiple tables. It is understand how the relationships
among the tables affect your options in DeepSee. Note that the principles demonstrated here would apply equally in any
other business intelligence tool.

2.2.1 Possible Relationships between Tables

Two tables can be related in any of the following ways:

e Onetoone A row intable A corresponds to only onerow in table B, and vice versa. For example, a person can have
one spouse.
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Core Principles

* Onetomany. A row intable A correspondsto many rowsin table B, but arow in table B corresponds to only one row
intable A. For example, an order consists of multiple lineitems, but any line item belongs to only one order.

A parent-child relationship is a type of one-to-many relationship.
*  Many to one, which is the reverse of the preceding.
e Many tomany. A row intable A corresponds to many rowsin table B, and vice versa. For example, a person can have

many doctors, and a doctor can have many patients.

The relationships can be in different forms: explicit viaforeign keys or implicit by common understanding. The precise
form of the relationship affects how the data is obtained, but does not affect the planning process.

2.2.2 How You Can Use Other Tables in DeepSee

Thefollowing table lists the possibl e rel ationshi ps between your base table and a secondary table, and it describes how you
can use the fields of the secondary table in DegpSee. To simplify the discussion that follows, this table also defines ssimple
terms, shown in italics, to describe the secondary table in each of these scenarios.

Description of Relationship of Base Use Fieldsin Secondary Use Fields in Secondary

Secondary Table Table to Secondary Table as Dimensions? Table as Measures?

Table at same level One to one Yes. Yes.

Child table One to many Yes, but see the third Yes, but see the second
subsection. subsection.

Parent table Many to one Yes. No; see the first

subsection.

Loosely related table Many to many Yes, but see the third No; see the first

subsection. subsection.

In principle, you can use fields in the secondary table aslisting fieldsin any circumstance. In many cases, the detail listing
isused primarily to identify the records used in any given context. In these cases, you can simply use afew identifying
fields as the listing fields — and those fields are in the base table. In other cases, however, the users need specific listing
fields to support decision-making or other tasks, and this book cannot anticipate those uses.

2.2.2.1 Measures from Parent Tables or Loosely Related Tables

Do not base a measure on afield in aparent table or aloosely related table. DeepSee would not aggregate that measurein
the way that you intend it to. The value on which ameasure is based must be one-to-one with the records in the base table.

For example, consider the following two tables:

e O der — Eachrow represents an order submitted by acustomer. Thefield Sal eTot al representsthe total monetary
value of the order.

e O derltem— Eachrow represents an item in that order. In thistable, the field Or der | t enSubt ot al represents
the monetary value of this part of the order.

Suppose that we use O der | t emas the base table. Also suppose that we define the measure Sal e Tot al , based on the
parent’s Sal eTot al field. The goal for this measureis to display the total sale amount for all the sales of the selected
order items.

Let us consider the contents of the fact table. The following shows an example:
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How Table Relationships Affect Your Model Options

Sale

dimA dimB ... Total meas B meas C

PN FIMONT | R 27907 |nnnnn FIFIINTIT FIFIFICTeT
FIFIFIFIFT | FICMCIOICY | FRARARIRER 279.07 |nnnnn FIFTFTFTCT FIFIFIFTIT
oTeleTs T BN Ty T BN T 4 g 1 27907 |nnnnn FIFTTFTCT FIFIIFTeT
FIFIFICIT  FICMONT | M 27907 |nnnnn FIFTTFTET FIFIFIFTeT
PN FIMONT | R 5214 |nnnnn FIFIINTIT FIFIFICTeT
RN | 0nn | nnnn R2 14 nnnnn  nnnnn | nnnnn

The first four rows represent the items in the same order. The next two rows represent the items of another order, and so
on.

Supposethat thismodel hasadimensioncalled | t em Type. Let usexaminewhat happenswhen DeepSee retrievesrecords
for al items of type R:

ltem Sale

Type dimB ... Total meas B measC

type Q | nnnnn | nooon 279.07 \nnnnn |nnnnn | noonn
FIFIFIFIFT | FIFIIERET 209.0f|\nnnnn - \nnnnn |nnnnn
FIFIFIFIFT | FRFREREET 209.0f |\ nnnnn - \nnnnn |nonnnmn

type S | nnnnn  |nnonoon 279.07 \nnnnn |nnnnn | nonn

hﬁﬁﬁﬁﬁ MInmmne 82 M|nnnnn |nAnnn nnnnn

type T |nnnnn  |(nnnnn 214 |\nnnnn . \nnnnn | ANOnn

To computethevalue of theSal e Tot al measurefor type R, DeepSee adds together the three values shown here: 279.07,
279.07, and 52.14. But this action double-counts one of the orders.

Depending on the case, the Sal e Tot al measure might aggregate correctly; that is, it might show the correct total sales
figure for the selected order items. But you cannot ensure that the measure does this, because you cannot prevent double-
counting as shown as in this example.

2.2.2.2 Measures from Child Tables

Sometimes you find avaluein a child table that you would like to use as the basis of a measure. To do so, when you define
the measure, you provide an expression that aggregates that value across the relevant rows of the child table.

Consider the following two tables:

e Custonmer — Each row represents a customer.

e O der — Each row represents a customer order. The field Sal eTot al represents the total monetary value of the
order.

Suppose that we use Cust oner as the base table, and that we want to create a measure based on the Sal eTot al field.

Because a customer potentially has multiple orders, there are multiple valuesfor Sal eTot al for agiven customer. To use
thisfield as ameasure, we must aggregate those val ues together. The most likely options are to add the values or to average
them, depending on the purpose of this measure.
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2.2.2.3 Dimensions from Child Tables or Loosely Related Tables

You can create dimensions based on fields in tables that have any relationship to the base table. If the table is a child table
or aloosely related table, however, make surethat the users understand the behavior of the dimension. This section provides
an example. It shows a child table, but the reasoning is the same for aloosely related table.

A patient can have multiple allergies. Each allergy has an allergen and a severity. Suppose that the basetableisPat i ent s
and the model includesthe Al | er gen and Al | er gy Severi ty dimensions. We could create a pivot table that looks

likethis:
Life- Unable to
Allergias Patient Patient Patient Patient Patient
- Count Count Count Count Count

additive/coloring agent 135 128 iie 116 147

animal dandar 129 139 131 124 126
ant bites 153 146 147 133 146
bee stings 138 120 107 1i4 115
dairy products 152 ia0 100 148 132
dust mites 136 127 113 120 125

o - 3 F & - P

Upon first seeing this pivot table, the user might think that this pivot table shows correlations between different sets of
patient allergies. It does not.

This pivot table, as with all other pivot tablesin this subject area, shows sets of patients. For example, theant bi t es
row represents patients who have an alergy to ant bites. The M nor column represents patients who have at least one
allergy that is marked as minor. There are 147 patients who have an allergy to ant bites and at least one allergy that is
marked as minor. This does not mean that there are 147 patients with minor alergies to ant bites.

It ispossibleto create a pivot table that does show correl ations between different sets of patient allergies. To do so, however,
you would have to define amodel based on the patient allergy, rather than the patient.

2.3 Usability Considerations

You can use DeepSee in many ways, for many purposes, but the central assumption is that the end users are analysts who
start by viewing high-level data, from which they drill into lower levels or detail listings, as needed. A pivot table that can
be displayed on a single screen is more useful than a pivot table that requires paging down or scrolling horizontally. If a
pivot table has, for example, 50000 cells, it is unlikely that the user will look at all those cells.

The number of cellsin apivot table is determined partly by the number of members of the dimensions used for rows and
columns. If agiven dimension has a huge number of members, the resulting pivot table can easily be too large to be useful
as an anaysistool.

There are two interrelated approaches you can use to minimize the number of cellsin a pivot table:

» Defineand usefairly coarse-grained dimensions. A coarse-grained dimension accesses alarger number of recordsthan
afine-grained dimension. Accordingly, a coarse-grained dimension typically has fewer members than a fine-grained
dimension.

» Createapivot tablewith alarge number of cells, but always use this pivot tablein combination with afilter that reduces
the number of cells. For example, embed it in different dashboards, in each case with afilter.
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Usability Considerations

Or use this pivot table as a right-click option from another pivot table. Then users can accessit from a given row of
that pivot table, which filters the table.

Remember also that a pivot table isinteractive. Using a pivot table as a starting point, the user can drill in multiple ways

for additional detail. Users can aso display detail listingsto seethelowest-level fieldsfor the records used in agiven context.

The original pivot table does not have to include all thisinformation.

These considerations result in the following guidelines:

» For alarge base table, avoid using afield that contains unique values as a dimension. Such afield is more suitable as
alisting field.

* Also avoid using fields that are nearly unique as dimensions, unlessit is truly necessary to select and sort by those
values.

»  Wherever possible, look for coarser groupings of records that can help answer the business questions.
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Suggested Assessment Process

A typical application includes alarge number of tables, some of which contain the transactional data and others of which
contain data that is more nearly static. Other tables contain lookup data. You could use any of these tables, theoretically,
as the basis of a DegpSee model. And you may or may not need multiple models.

Asnoted in the previous chapters, when you choose a base table for a DeepSee model, you are determining what the model
isanalyzing. Ultimately, the question of what to analyze is a business question. That is, you should start by considering
the business questions. Very likely, many of these questions are already known, and you might aready have reports or
other analyses that attempt to answer them. In other cases, you might have questions that have been too difficult to answer
in atimely manner.

This book assumes that you have a general idea of where to start — that there is a core set of interrelated tables that you
already plan to examine. Even then, however, it can be difficult to know how to proceed effectively. This chapter describes
a possible assessment process that you could use to determine how to use your data. Then chapters 4 and 5 present a case
study.

Developing modelsisacreative process, so it isuseful to recognize acentra fact in creative thinking: it isdifficult to create
and to criticize the creation at the same time. You might find the process easier if you plan for a phase of generating ideas
and exploring options, followed by a phase of reviewing, evaluating, discarding, and fine-tuning.

3.1 Collecting the Business Questions

Thefirst stepisto collect alist of questionsthat managers and executives ask about the enterprise. These questionstypically
have the following forms:

*  Which are the most valuable (or least valuable) X?

*  Which kinds of X arethe most valuable (or least valuable)?

e How many X arelate (or early)?

*  Which X have the highest (or lowest) Y?

* At what time of day do we have the highest (or lowest) quantity of X?
*  Which regions have the greatest (or lowest) number of X?

These questions suggest that the base table should be atable that contains one X per row. When you have alist of questions
like the preceding, you have a strong indication of the table or tables to examine.

DeepSee Model Design Guide 11



Suggested Assessment Process

3.2 Understanding the Tables and Their Relationships

The next task isto make sure you understand the nature of the relationships among the tables that you plan to examine.

See the section “How Table Relationships Affect Your Model Options™ in the previous chapter.

3.3 Determining the Table Sizes

It isimportant to determine how many records are in each of the tables that you might use. Understanding the volume is
key to guiding you towards choosing dimensions that aggregate at a high-enough level to be useful.

3.4 Evaluating a Possible Base Table

You can start with any table. The tables with the most records are often agood starting point. In this step, you make several
passes, looking at the table from different points of view.

1. Firstlook at each field of the table and consider how it could be used in DeepSee (if at all). Consider whether the field
could be used as adimension, a measure, or alisting field (or some combination of uses). For each field, ask the fol-
lowing basic questions:

How many distinct values are possible for this field?
Does thisfield uniquely identify arecord in thistable, or doesit do so in conjunction with other fields?

In either case, if you define a dimension on this field, the dimension will have a very large number of members,
and there will be a huge number of rows or columnsin any pivot table that usesit.

Such afield is more suitable for use as alisting field. A low-level dimension is not generally recommended.
Isthe field value unique? Such fields are not generally useful as dimensions.

Isthe field numeric, and if so, can it be treated meaningfully as a number?

I dentifiers are often numeric but are treated as strings. You would not add 1Ds together.

If the field is a number, consider using it as a measure. Also consider the best way to aggregate values for this
field. By default, DeepSee sumsthe numbers, but other options are available: average, minimum, maximum, mean,
and median.

(You might also consider using the field as a dimension; thisis discussed later in this chapter.)

Does the field contain string values, particularly string values from a fixed set (for example, status values or city
names)?

If so, it might be useful as a dimension, if it does not have too many distinct values. A dimension with large
numbers of members does not provide a high-level view.

Does the field contain date, date/time, or time values? If so, it might be useful as adimension.

When you use adate or date/time value as a dimension, DeepSee automatically generates a set of variations that
use different parts of the date value. For example, the Year variation uses only the year part of the date, the
Quarter variation uses only the quarter part of the date, and so on. You can use these dimensions individually or
in combination.

12
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Evaluating a Possible Base Table

(You might also consider using the field in ameasure; thisis discussed later in this chapter.)

When you use atime value as a dimension, you can have a dimension member for a member for every hour of
the day, or you can define your own time ranges.

For amore detailed look at date and time datain DeepSee, see the chapter “ Date and Time Data.”
» How accurateisthe datain thisfield? If it isinaccurate in many cases, the field is harder to use for analysis.

e Doesthefield contain free text? If so, the field might not contain data that is reliable enough for your analytical
needs.

» Doesthefield point (directly or indirectly) to another table that represents a coarser granularity? If so, you might
want to ignore this field and instead use fields in the other table. See step 3.

» Doesthefield contain alist of dataelements?If so, thefield isessentially an additional table, with finer granularity
than the base table. See step 3.

In many cases, multiple fields are related to each other, and you may not need to use them all asdimensions. Thisis
true of geographical data, where a country contains postal codes, which contain cities, and so on, and each of these
elementsis stored in a separate field. For an initial look at the data, you might meet your needs by using only the
highest-level of these fields (country). Later, if you determine that you want to see a more detailed breakout by geog-
raphy, you can add dimensions for postal code, city, and so on.

2. Next try to find whether it is possible to compute meaningful, useful values from combinations of the fields. Consider
the following additional questions:

» Doesthe base table contain fields that can be combined with other fields to obtain a useful value? This question
applies particularly to numeric fields. For example, it is common practice to record the number of units and the
unit price in separate fields.

*  Wouldit be useful to define additional measuresthat aggregatein different ways? DeepSee aggregates by summing,
by default, but you can also aggregate by obtaining the average, median, minimum, or maximum value.

»  Doesthe base table contain non-numeric values that can be aggregated? This question applies particularly to date
fields. You can aggregate dates by selecting the earliest or the last date.

3. Look at other tables that have a relationship with the base table. See the section “How Table Relationships Affect
Your Model Options” in the previous chapter.
Determine which fields to use for dimensions, measures, or (less often) listing fields.

4. Next look through all the tables for fields or values that could usefully be placed into bins, to be used as dimensions.
You can define custom bins for any type of value, especially numeric values, date values, and time values.

5. After you have chosen all the dimensions, consider whether you want to create measures that count dimension members.

For any dimension, you can create ameasure that indicates the number of distinct membersthat are used in any context.
For example, Cust ormrer isadimensioninthe Tr ansact i ons model, discussed in the case study later in this book.
Any set of transactions involves some number of customers. The measure Cust oner Count gives us that number.

6. Reviewthemode elementsand consider whether all are needed. Each dimensionisindexed separately and thus consumes
disk space. Depending on how a measure is defined, it might also be indexed.

For each dimension, consider the following questions:

» Isit useful to select items by this dimension? For example, if the dimensionis at alow level, the pivot table will
have a comparatively large number of rows or columns and will thus not serve as a summary.

» |f there arerelated dimensions, do you need al of them?
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For example, inthe case study later in thisbook, we havethedimensionsBr oker O fi ce andBr oker Country.
If agiven country has only one or two broker offices, you might want to eliminate one of these dimensions, because
thereislittle difference in how they behave.

» |f thisisadate-type dimension, do you have another date-type dimension that is more useful ? For example, your
database might store beginning and ending dates. In some contexts, you might decide that only the ending date
(or only the beginning date) is useful.

e Will it be clear to users what this dimension does?

For each measure, consider the following questions:
* Isthismeasurereally useful?
»  Doesthis measure represent a quantity that is already understood by your users?
»  How does this measure behave in different contexts? Isit useful in al contexts? If not, should it be replaced with
ameasure that is aggregated by averaging? Or should it be eliminated?
7. ldentify any measures that would be useful as KPIs (either alone or in combination with each other). For each KPI,
consider the following questions:
* How do you plan to use this KPI? That is, will you apply filtersto it?

By default, aK Pl is aggregated across all the records of the subject area. When you include aK Pl on adashboard,
however, you can apply filtersto it, so that it isfiltered in the same way as other elements displayed on the dash-
board.

*  What valuesdoesthis KPI have at different aggregation levels? Are those val uesinstantly meaningful to the users?
* Isit necessary to instead define a KPI that is normalized by areference value?

For example, the KPI Sal es isnot normalized. This KPI ishard to interpret at lower levels; users probably know
good valuesfor thisKPI for the entire organization, but probably cannot recognize good values for this KPI at the
item level. Depending upon the users, this KPI might not be suitable except at the highest level.

TheKPI Sal es Percent Change isnormalized and can be interpreted more easily at al levels.

If needed, reexamine the tables again for elements that could be used to construct additional KPIs.

3.5 Evaluating Other Possible Base Tables

After performing the preceding exercise with one table, repeat it with each of the related tables, starting with the most
closely related tables and working outward. Asyou do this, you place adifferent entity into focus and you consider different
guestions.

Asyou examine any table for use asamodel basis, always remember that the objects counted in this model are rowsin
thistable.

3.6 Comparing the Models

After planning the separate models, review them side by side to check for consistency, identify any gaps, and remove
unneeded elements. You might also need to rename some elements (particularly measures) to clarify their behavior.
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Then look at each model and list what it can do that the other models cannot do.

3.7 Using the Models in Combination

You can use multiple DeepSee model s together, even though they use different units of analysis. In particular:

*  You can define a pivot table that links multiple pivot tables together. These pivot tables can be based on different
models.

e You can define dashboards that display pivot tables and KPIs from different models. The dashboard can include filters
that apply to these elements, even though the elements come from different models.

In these situations, the key to getting the correct behavior isto ensure that you define dimensionsin a consistent way in all
the models, wherever applicable. Specifically, the dimension name and the member names must be the samein al the
models that contain them. (This rule does not present a problem for your pivot tables; you can customize dimension and
member names in the pivot tables themselves as needed.)
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Case Study: Part 1

This chapter and the following chapter are a case study that examinesthe coretablesin an application that manages customer
transactions. Customers buy and sell assets, and each transaction isrecorded, along with the number of units sold or bought
and the unit price at the time of the transaction. The case study examines how we might use these tables in DeepSee.

4.1 Overview of the Tables

This section introduces the central tables of this example application.

The Cust oner s table contains the customer information: customer 1Ds, contact information, and so on. In this example,
there are hundreds of thousands of customers.

TheBr oker s table containsthe brokers; each broker works out of aspecific office, and the officesarein different countries.
There are many dozens of brokers.

The Asset s tablelists the assets that the customers buy and sell. There are different types of assets. The table contains
hundreds of assets.

Finally, theTr ansact i ons tableliststhe transactions made by the customers. Each transaction appliesto a specific asset,
is of type Buy or Sell, and records the number of units traded, as well as the unit price. This table also records the broker
who handled each transaction. There are millions of transactionsin this table.

The following figure shows these tables and their connections:
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Customers Brokers

Each customer

can have many Each transaction is handled
transactions by one broker
Transactions Assets

Each transaction applies
to one asset

The following subsections describe at the fields in these tables. Except where noted, these fields contain strings.

4.1.1 Customers

The Cust oner s table hasthe following fields:

e Cust omer | D— Unique identifier for the customer in this system.
*  Nanme — Name of the customer.

* BirthYear — Birth year of the customer. This field is numeric.

* Street Addr ess — Street address of the customer.

e Gty — City of the customer.

* Post al Code — Postal code of the custome.

e Count ry — Country of the customer.

*  PhoneNunber — Phone number of the customer.

* Secondar yPhoneNunber — Secondary phone number of the customer. Any additional contact information is
written to the Commrent s field.

* Customer C ass — Classinto which this customer has been placed by the broker who most recently updated the
customer’s record. The brokers sometimes use this to flag the more important customers. There are three customer
classes, A, B, and C.

* Househol dl ncone — Household income of the customer. This field is numeric.

* Comment s — A free-text field that contains any additional information entered by the brokers.

4.1.2 Brokers

The Br oker s table has the following fields:
*  Broker | D— Unique identifier for the broker in this system.
*  Nanme— Name of the broker.

e O ficel D— Uniqueidentifier for the office from which this broker works.
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O f i ceName — Name for the office.

St r eet Addr ess — Street address of the office.
Post al Code — Postal code of the office.

Ci t y — City of the office.

Post al Code — Postal code of the office.
Count ry — Country of the office.

4.1.3 Assets

The Asset s table has the following fields:

Asset | D— Unique identifier for the asset in this system.
Narme — Name of the asset.
Vendor — Vendor who provides this asset. There are only afew vendors.

Type — Type of this asset. There are only afew asset types.

4.1.4Transactions

The Tr ansact i ons table has the following fields:

Transact i onl D— Unique identifier for this transaction.

Comment s — A free-text field that contains comments entered by the broker.

Cust oner — Customer who performed this transaction.

Asset — Asset that was bought or sold in this transaction.

Type — Either Buy or Sel | .

Uni t Pri ce — The price per unit for the asset, as paid in this transaction. Thisfield is numeric.

Uni t Count — The number of units traded in this transaction. This field is numeric.

St at us — Current status of the transaction, either Pendi ng or Conpl et ed.

St ar t Ti meSt anp — Date and time when this transaction was initiated. This field is a date/time field.

EndTi neSt anp — Date and time when thistransaction was completed. Thisfield isadate/timefield. If thetransaction
is pending, thisfield is empty.

Br oker — Broker who managed this transaction.

Br oker Fee — Commission paid to this broker for this transaction. This field is numeric.

4.2 Transactions As the Base Table

There are four tables, which gives us four possible starting places. For the purposes of simplicity, this case study will
examine only two of these tables as starting places.

TheTr ansact i ons table has the largest number of records and would thus be interesting to use as the base table of a
DeepSee model. Thisrest of this chapter explores what DeepSee can do if we use this table as the base table.
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If weuseTr ansact i ons asthe basetablein aDeepSee model, the default measure is the count of transactions. The pivot
tables will display aggregate data for transactions, grouped and sorted by properties that derive directly or indirectly from
transactions. The following shows a pivot table that we will be able to create:

Buy Sell

Completed Transaction Transaction

Date Period Count Count
2009-06 FHFTIT FIFTFTTITIT
2009-05 FHFTIT FIFTFTTETIT
2009-04 P FIFTFTT
FHTIIIIT FIFTFTITITIT

This pivot table groups the transactions into sets defined by completion date period (used as rows) and the type (Buy or
Sel |, used as columns). Each data cell in this pivot table displays an aggregate value that applies to a set of transactions.
In this case, the aggregate value displayed is the default measure, which is Tr ansact i on Count .

4.3 A First Look at the Base Table

In our first look, we examine the fields of the Tr ansact i ons table and ask the basic questionslisted in step 1 of “Evalu-
ating aTable.” Ignore other tables for now.

The Cust oner fiedisinteresting. It seems that it would be nice to be able to group transactions by customer. However,
there are hundreds of thousands of customers, so wewill ignorethisfield. Later we when we examine other tables, we will
look for waysto group transactions by customer at acoarser granularity (that is, according to some shared customer attribute
rather than directly by customer).

Similarly, we will ignore the Asset field; there are too many different assets.

We make the following preliminary decisions about the DeepSee model. Unless otherwise noted, the element name will
be the same as the field name.

e Useasdimensions:
-  Type

— St at us — Because the word “status” could be misinterpreted, we will call thisdimension Tr ansact i on
St at us.

— StartTi neSt anp — We will ignore the time part of the time stamp. We will creste a date-type measure and
calitlnitiated Date.DeepSeewill create aset of variationsthat include | niti ated Date Year,
Initiated Date Quarter,andsoon. A completelistisinthe section “Date and Time Data.”

—  EndTi meSt anp — We will ignore the time part of the time stamp. We will create a date-type measure and call
it Conpl et ed Dat e. DeepSee automatically creates a set of variationsasit doesfor I ni ti at ed Date.

— Broker — There are dozens of brokers, so this might not be a useful dimension, but we’ll create it for now.

* Useasmeasures.
— Transaction Count — Thisisthe default measure created by DeepSee.
— Uni t Count — Wewill call thismeasure Uni t Count . This gives us the number of units bought or sold.

— Broker Fee — Wewill call thismeasure Br oker Fee.
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Useaslisting fields:

— Transacti onl D— Wewill call thislisting field Tr ansacti on | D.
— Custoner

— Asset

-  Type

- Status

— StartTi neSt anp — We will cal thislisting field I ni ti at ed Dat e.
—  EndTi neSt anp — Wewill call thislisting field Conpl et ed Dat e.

Ignore the other fields for now.

To make this model more concrete, et us consider a possible pivot table that we could create fromit:

Buy Sell

Completed Completed Transaction Transaction

Date Year Date Quarter Count Unit Count Count Unit Count
Q2 nnnnnnn nnnnnmn nnnnnnn nnnnnmnn
a1 nnnnnnn nnannnn nnnnmnn nnnnnmnmn
Q4 nnnnnnn nnnnnnn nnnnnnn nnnnnnn
Q3 nnnnnnn nnnnnnn nnnnmnn nnnnnnmn
Q2 nnnnnnn nnnnnnn nnnnmnn nnnnnnmn
a1 nnnnnnn nnnnnnn nnnmnn nnnnnnn
Q4 nnnnnnn nnnnnnn nnnnnnn nnnnnnn
Q3 nnnnnn nnnnmmn nnnnnn nnnnnmm
Q2 lilalalelals] AN Ll lalelelale] AN
Q1 lilalalelals] AN Ll lalelelale] A

nnnnnnn nnnnnnn nnnnnnn nnnnnnn

This pivot table shows the number of transactions and of units traded, by year and quarter when completed.

4.4 Additional, More Complex Measures

In the previous section, we considered numeric measures that we could create, based directly on fieldsin the base class.
The next step isto consider the additional questionslistedin step 2 of “Evaluating aTable.” Wereview the Tr ansact i ons
table again and add the following measures:

Aver age Broker Fee —ThismeasureusestheBr oker Fee field, but aggregates by averaging rather than summing.
Net Transacti on Val ue — Thismeasureis defined by the following logic:

— If TypeisBuy: UnitPrice™* Unit Count

— IfTypeisSel | :=1* Uni tPri ce * Uni t Count

Aver age Transacti on Val ue — Thismeasureisdefined using the preceding logic but isaggregated by averaging
rather than summing.

Aver age Transacti on Durati on — This measure computes the difference between the initiation and the com-
pletion of atransaction. It is aggregated by averaging.

DeepSee Model Design Guide 21



Case Study: Part 1

For additional possible measures, see “Date Measures,” later in this book.

Now we can create pivot tables like the following:

2009
Average Average
Transaction Average Transaction

Broker Fee Duration
nrnnnnm nnnnnm nnnnnnn | nnnnnnn
nrnnnnm nnnnnm nnnnnnn | nnnnnnn
NN nnnnnm nnnnnnn | nnnnnnn
NN NN nnnnnnn | nnnnnnn

Each row in this pivot table shows the transactions for one broker. For example, the cell inthe 2009>Aver age
Transacti on Val ue column shows the average value, per transaction, for that broker in 2009.

4.5 Using Related Tables

After considering the information available in the base table, consider the fields in related tables, as described in step 3 of
“Evaluating a Table.”

There are three tables related to the base table: Cust oner s, Br oker s, and Asset s. These tables are all parent tables to
Transact i ons, so we will examine the fields in them for possible use as dimensions. Fieldsin these tables would not be
suitable as measures.

4.5.1 Dimensions Based on Customer Information

For each transaction, there is a customer with additional datain the Cust oner s table. We can access the following fields
and use them as dimensions:

* Country — TheCount ry field might be useful asadimension. It would enable usto group transactions by the
customers’ home countries.

If geographical breakdowns are particularly interesting, we could also use Post al Code, Ci ty, and Post al Code
as dimensions. We will ignore these for this example. It is sensible to start with the coarsest-grained dimension and
add finer-grained dimensions later if needed.

e Custonerd ass — Wewill call thisdimension Cust oner C ass.

ThefieldsBi rt hYear and Househol dl ncone are numeric and are thus continuous or nearly so. This meansthat if we
use them as dimensions, we could potentially have an undesirably large number of members. Later wewill consider another
way to use these fields as dimensions.

The St r eet Addr ess, PhoneNunber , and Secondar y fields are fairly low level; it isunlikely that these would be
useful as dimensionsin any model.

4.5.2 Dimensions Based on Asset Information

For each transaction, there is an asset with additional datain the Asset s table.
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Inthe Asset s table, both Vendor and Type would be useful for grouping the transactions. We can use these fields as
dimensions. Because the word “type” isfairly generic, we call thisdimension Asset Type.

4.5.3 Dimensions Based on Broker Information

For each transaction, there is a broker with additional datain the Br oker s table.

Inthe Br oker s table, the Of f i ce Nane field would be useful for grouping, so we usethisasthe Br oker O fi ce
dimension.

We can a so add dimensions based on the broker’s office. For this example, let us add the Br oker Count ry dimension.

If geographical breakdowns are particularly interesting, we could aso use the offices’ city and postal code as dimensions.
We will ignore these fields for this example.

4.5.4 Dimensions to Add

Based on the preceding discussion, we add the following dimensions:
e Country

* Custoner d ass

* Vendor

* Asset Type

* Broker Ofice

e Broker Country

4.5.5 Possible Pivot Tables

Now we can create pivot tables like the following:

Vendor A Vendor B
Net Net

Transaction Transaction
Asset Type Unit Count Value Unit Count Value
Type A nnnnnnn nnnnnnn | nnnnnmmn nnnnnnn | nnnnnmn
Type B nnnnnnn nnnnnnn | anannnmn nnnnnnn | nnnnnmmn
Type C nnnnnnn nnnnnnn | nnnnnnmn nnnnnnn | nnnnnnmn
nnnnnnn nnnnnnn | anannnmn nnnnnnn | nnnnnmmn

This pivot table looks at the transactions broken out by asset vendor and asset type. It shows the number of units traded
and the net value of the trades, across all transactionsin the given cell. By default, this aggregation is performed across all
dates, but you could add afurther breakout by date or you could filter the pivot table to show only a particular span of dates.

For example, we could rearrange the previous pivot table and add the year as follows:
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Vendor
Vendor A

Asset Type

2009

Net

Transaction

2008

Net

Transaction

Type A Vendor B

Vendor A

Type B Vendor B

Vendor A

Vendor B

Type C

Unit Count Value Unit Count Value
J el el tels] PP P nnnnnnn | nnnnnnn
el elitels] P PR nnnnnnn | nnnnnnn
e lstelgtals] P P nnnnnnn | nnnnnnn
e lstelgtals] P P nnnnnnn | nnnnnnn
e lstelgtals] P P nnnnnnn | nnnnnnn
Ji el talatals] I P e | nnnnnnn
Jaali el el P PR nnnnnnn | nnnnnnn
Jielalelatals] P P nnnnnnn | nnnnnnn
e lstelgtals] P P nnnnnnn | nnnnnnn

4.6 Additional Dimensions Based on Bins or Ranges

In this step, we look at al the related tables for any values that could be placed into bins.

We can define custom bins for any type of value, especially numeric values, date values, and time values.

4.6.1 Dimensions to Add

It would be useful to categorize transactions by customer income, but you would not necessarily want to see the exact

incomes. So we add adimension called Cust oner Househol d | ncone, with the following members:

e Less than $100000
¢ $100000 to $250000
« $250000 to $500000
e Mre than $500000

Similarly, we add adimension called Bi rt h Year , which consists of ten-year bins.

4.6.2 Possible Pivot Table

This pivot table shows the transaction count, the number of units traded, and the average transaction value, broken out by

customer household income.

Household Income
Less than $100,000
$100,000 to $249,000
$250,000 to $499,000
More than $500,000

This pivot table looks at al dates, but you could add a further breakout by date or you could filter the pivot table to show

only a particular span of dates.

Transaction
Count

[T

Unit
Count
nnnnm

Average

Transaction
Value

[T

FIFTFTITITING | FYIRITITIIT FIFTITITIeneT
FIFTFTITITINGT | FTFRITETITIT FIFTFTITIneneT
FIFTFTITITINGT | ITPRITITIIT ety
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4.7 Additional Measures Based on Dimension Member
Counts

After you have chosen all the dimensions, it is worthwhile to consider whether you want to create measures that count
dimension members. For any dimension, you can create a measure that indicates the number of distinct membersthat are
used in any context. For example, Cust onmer isadimension. Any set of transactions involves some number of unique
customers. The measure Cust oner Count gives us that number.

4.7.1 Measures to Add

We will add the following measures:
e Custoner Count — Countsthe customersinvolved in aset of transactions.
» Broker Count — Countsthe brokersinvolved in aset of transactions.

* Asset Type Count — Countsthe asset types bought or sold in a set of transactions.

4.7.2 Possible Pivot Table

Now we can create pivot tables like the following:

Net
Customer Customer Transaction

Country Count Value
Country A M [
Country B el glealely] NN
Country C el elglalely] NN
M M

Thispivot tabletells usfor each country, the number of customers based in that country and the net value of their transactions.

4.8 Model Review

After selecting the model elements, it is worthwhile to review the set, as described in the step 6 of “Evaluating a Table.”
In this step, we consider whether all the elements are useful and needed. During this review, we conclude the following:

 ThedimensionsBr oker O fi ce andBr oker Count ry arerelated, but agiven country hasonly one or two broker
offices, so thereislittle differencein how these dimensions behave. For our example, weremovetheBr oker Country
dimension.

* TheBroker Count measure countsthe brokersinvolvedinaset of transactions. Itisnot clear if thisisreally useful,
so we remove this measure.

» TheAsset Type Count measure counts the asset types bought or sold in a set of transactions. For our example,
our users are not accustomed to considering how many asset types are involved, so we remove this measure.
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4.9The Final Model (Transactions)

In summary, when we use transactions as the base table, we can create a model that consists of the following:
* Dimensions:

— Type — Groups the transactions by type: Buy or Sell.

— Transaction Status — Groupsthe transactions by transaction status.

— Conpl et ed Dat e — Groups the transactions by the date on which they were completed.

— Initiated Date— Groupsthe transactions by the date on which they were started.

— Custoner Country — Groups the transactions by the customer’s home country.

— Custoner O ass — Groupsthe transactions by customer class.

— Asset Type — Groups the transactions by asset type.

— Vendor — Groups the transactions by asset vendor.

— Broker — Groups the transactions by the broker who performed them.

— Broker Ofice— Groupsthe transactions by the offices of the brokers who performed them.

— Custoner Househol d | ncome — Groups the transactions by customer household income bracket.

— Birth Year — Groupsthe transactions by the customer’s birth year.

e Measures:
— Transaction Count — Countsthe transactions.
— Unit Count — Countsthe unitstraded in a set of transactions.
— Broker Fee — Showsthetotal amount of the broker fees for a set of transactions.
— Average Broker Fee— Showstheaverageamount, per transaction, of the broker feesfor aset of transactions.

— Net Transaction Val ue — Showsthe net value of the transactions, from the point of view of the asset
vendors.

— Average Transaction Val ue — Shows the average value of the transactions.
— Custoner Count — Countsthe distinct customersinvolved in a set of transactions.
— Average Transaction Durati on — Showsthe averagelength of time between the start and the compl etion
of atransaction.
e Listing fields:
— Transaction ID
— Custoner
— Asset
- Type
- Status
— Initiated Date

— Conpl eted Date
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This chapter explores what DeepSee can do if we use customers as the base class, instead of transactions asin the previous
chapter. In this scenario, we will see many of the same dimensions and measures. The measures will behave differently
because this model uses a different base table.

5.1 Customers As the Base Table

If we use Cust oner s as the base table in a DegpSee model, the pivot tables will display aggregate data for customers,
grouped and sorted by properties that derive directly or indirectly from customers. In this model, the default measureis
Cust oner Count.

5.1.1 Using the Fields of the Customers Table

Let usexaminethefields of Cust oner s and make the following preliminary decisions about this DeepSee model. Unless
otherwise noted, the element name will be the same as the field name.
* Useasdimensions
— BirthYear —Wewill usethisto defineadimension called Bi rt h Year , which will consist of ten-year hins.
— Country
— CustonerC ass — Wewill call thisdimensiond ass.
— Househol dl ncome — We will call thisdimension Househol d | ncone, and this dimension will consist of
bins asin the example in “Dimensions Based on Binning Numeric Data.”
* Useasmeasures.
— Househol dI ncomre — We will define two measures based on thisfield: Tot al Househol d | ncone and
Aver age Househol d | ncone.
» Useaslisting fields:
— Custoner| D— Wewill cal thislisting field Cust oner | D.
— Nane

— Country

* Ignorethe other fields for now.
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Now we can create pivot tables like the following:

Average

Customer Household
Class Income
Class A Wlalelalelely}
Class B Wlalelalelely}
Class C FIFIFTETITIT

5.1.2 Using Related Tables

After considering theinformation availableinthe Cust oner s table, it isworthwhileto consider fieldsin therelated tables:

 Transacti ons — Thisisthe most closely related table, and it isachild tableto the Cust oner s table. Fieldsin this
table might be suitable as dimensions.

Also, if we aggregate data across all the transactions for a customer, we can use that value as the basis of a measure.

* Asset — Each transaction of a customer has an asset. Thistableisloosely related to Cust oner s; that is, thereisa
many-to-many relationship between the tables. In this model, we can use asset data as dimensions but not as measures.

» Brokers — Each transaction of acustomer is performed by abroker. Thistableisloosely related to Cust oner s. In
this model, we can use broker data as dimensions but not as measures.

The following sections discuss the details.

5.1.3 Additional Dimensions from Related Tables

For each customer, we can access all the transactions for that customer, from the Tr ansact i ons table. We can use
transaction-related data as dimensions. We might add the following dimensions:

» Broker — Groups customers according to the brokers who have performed their transactions.

»  Type — Groups the customers by the types of transactions they have had.

e Conpl et ed Dat e — Groups the customers by the completion dates of their transactions.

e Initiated Dat e — Groupsthecustomers by theinitiation dates of their transactions.

We could add other dimensions based on transactions, but it isless clear they would be useful.

We can also access details for the assets that a customer has traded. These detailsarein the Asset s table. We can add the
following dimensions:

» Asset Type — Groups customers according to the asset types that they have bought or sold.

e Vendor — Groups customers according to the vendors whose assets they have bought or sold.

Finally, we can access details for the broker of the transaction. These details arein the Br oker s table. We can add the
following dimension:

* Broker O fice— Groupscustomersaccording to the offices of the brokerswho have performed their transactions.

Now we can create pivot tables like the following:
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Average

Customer Household
Asset Type Count Income
Asset Type A M nannnnn | nnnnnnn
Asset Type B M nannnnn | annnnnmn
Asset Type C nnnnnnm nnnnnnn | nnnnnnn
lalalilalsl] nnnnnnn | annnnnn

This pivot table shows customers grouped by the types of assets that they buy and sell. For each asset type, the pivot table
shows the number of customers who buy and sell that asset type and their average household income.

5.1.4 Additional Measures from the Transactions Table

A customer potentially has multiple transactions, and we have already identified some useful measures based on the trans-
action data. We can use the same data in this model. For each customer, we will combine the customer’s transactions and
define the following measures:

e Total Transaction Val ue — Thesum of the values of the al transactions for a given customer.

* Average Transaction Val ue —Theaverageof Total Transacti on Val ue per customer. For agiven
customer, thisisidentical to Tot al Transacti on Val ue.

e Transaction Count — The number of transactions recorded for a given customer.

¢ Average Transacti on Count — Theaverage of Tr ansacti on Count per customer. For agiven customer,
thisisidentical to Tr ansacti on Count.

e Unit Count — Total number of unitsthat this customer has bought or sold.
* Broker Fee — Totdl of al broker fees paid by this customer.
» Average Broker Fee — Theaverageof Br oker Fee per customer. For agiven customer, thisisidentical to
Br oker Fee.
Inall these cases, we are aggregating the selected value across all transactions of agiven customer. This example represents
ause of pre-aggregated data within a DeepSee model.

We could also create measures that show the earliest and latest transaction dates for a customer, as well as the average
duration of all transactions of a customer. We omit these measures in this exercise for smplicity.

Now we can create pivot tables like the following:

Asset Type A Asset Type B Asset Type C
Average Average Average

Customer Transaction Transaction Transaction
Class Household Income Value Value Value

Class A $250,000 to $499,000 T T AT | nnnnnnn
More than $500,000 P [lalelallaled R | nonannn
$100,000 to $249,000 P [lalelallaled R | nonannn
$250,000 to $499,000 P [lalelallaled R | nonannn
Class C Less than $100,000 P [lalelallaled R | nonannn

$100,000 to $249,000 P I NN | nnnnnnn

Class B
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5.1.5 Additional Measures Based on Dimension Member Counts

After you have chosen all the dimensions, it is worthwhile to consider whether you want to create measures that count
dimension members. In this example, no such measure seems immediately useful.

5.1.6 Model Review

Aswe did with transactions, we review the model elements that we have chosen so far to evaluate whether we need al of

them.

In this phase, we decide that we are moreinterested in the customers’ countries than in any smaller geographic breakdown,
so we remove the Post al Code dimension.

5.1.7The Final Model (Customers)

In summary, when we use customers as the base table, we can create amodel that consists of the following:

 Dimensions:

Bi rth Year — Groupsthe customers by hirth year, in ten-year buckets.

Count ry — Groups the customers by state or province.

Cl ass — Groups the customers by class.

Househol d | ncome — Groups the customers by household income.

Br oker — Groups customers according to the brokers who have performed their transactions.
Asset Type — Groups customers according to the asset types that they have bought or sold.
Vendor — Groups customers according to the vendors whose assets they have bought or sold.

Br oker O fi ce — Groups customers according to the offices of the brokerswho have performed their transac-
tions.

e Measures.

Cust omer Count — Counts the customers.

Tot al Househol d | ncome — Shows the total household income for any set of customers.

Aver age Househol d | ncone — Shows the average household income for any set of customers.
Total Transacti on Val ue — The sum of the values of the al transactions for any set of customers.

Aver age Transacti on Val ue — Theaverageof Tot al Transacti on Val ue per customer, for any set
of customers.

Transacti on Count — The number of transactions recorded for any set of customer.

Average Transacti on Count — Theaverage of Tr ansacti on Count per customer, for any set of cus-
tomers.

Unit Count — Total number of units bought or sold by any set of customers.
Br oker Fee — Total of all broker fees paid by any set of customers.

Aver age Broker Fee — Theaverage of Br oker Fee per customer, for any set of customers.

o Listing fields:
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— Customer ID
-  Nane

- Country

5.2 Comparing the Models

Now that we have planned two models, let us compare them to each other.

5.2.1 Dimensions

First, the following table shows the dimensions defined in the models. Dimensions that behave similarly are shown side
by side; for clarity, we will rename dimensions in such cases to use the same name, as listed in the Notes column.

Table 5-1: Dimensions in the Transaction and Customer Models

Transaction Customer Notes

Cust omer Country Country In both models, use the name Cust oner
Country.

Cust omer C ass d ass In both models, use the name Cust oner d ass.

Cust omer Househol d | nconme | Househol d | ncone In both models, use the name Househol d
I ncome.

Asset Type Asset Type

Vendor Vendor

Type

Transacti on Status
Initiated Date

Conpl eted Date

Br oker Br oker
Broker O fice Broker Office Rename both of these dimensions to Of fi ce.
Birth Year Birth Year

Remember that each dimension in the Transactions model selects transactions, and each dimension in the Customers model
selects customers. For example, in the Transactions model, broker office A selects all transactions handled by broker office
A. Inthe Customers model, broker office A selects al customers who have had aleast one transaction handled by broker
officeA.

5.2.2 Measures
The measures in the two models are shown in the following table. Measures that behave the same are shown side by side;
for clarity, we will rename measures in such cases to use the same name, as listed in the Notes column.

For measuresthat perform averages, wewill append ( Cust oner s) or ( Tr ansact i ons) totheend of the measure name.
This convention ensures that users know the context in which this average is computed.
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Table 5-2: Measures in the Transaction and Customer Models

Transaction

Transacti on Count

Unit Count
Br oker Fee

Aver age Broker Fee

Net Transaction
Val ue

Aver age Transaction
Val ue

Earliest Transaction
Dat e

Lat est Transaction
Dat e

Aver age Transaction
Dur ation

Cust orrer Count

Customer
Transacti on Count

Aver age Transaction Count

Unit Count

Br oker Fee

Aver age Broker Fee

Total Transaction Val ue

Aver age Transaction Val ue

Cust omer Count
Tot al Househol d | ncone

Aver age Househol d I ncone

5.2.3 Comparison Summary

Proposed New Name

Aver age Transacti on Count
(Cust oners)

Aver age Broker Fee (Transacti ons)
Aver age Broker Fee (Custoners).

Total Transaction Val ue

Aver age Transaction Val ue
(Transacti ons)

Average Transaction Val ue
(Cust oners)

Aver age Transaction Duration
(Transacti ons)

The Transactions model has the following features that are not present in the Customers model:

»  Ability to create sets of transactions, which can be correlated and compared

» Ability to show averages per transaction

The Customers model has the following features that are not present in the Transactions model:

« Ability to create sets of customers, which can be correlated and compared

e Ability to show averages per customer

Both model s have some dimensions based on transaction properties. The Transactions model has more of such dimensions,
including I ni ti at ed Dat e and Conpl et ed Dat e. We could add these dimensions to the Customers model, but it is
lessclear if they are useful in that model; seethediscussionin “Dimensionsfrom Child Tablesor Loosely Related Tables.”

32

DeepSee Model Design Guide



Using the Models in Combination

5.3 Using the Models in Combination

In DeepSee, you can create pivot tables and dashboards that combine elements from multiple models. (For details, see the
DeepSee Developer Tutorial.)

We could use the Transactions model and the Customers model together to create pivot tableslike this:

Average Average

Transaction Transaction Value Transaction Value
Asset Type Count (Transactions) (Customers)
alalalalalali] alalalilalaly] alalalilalaly]

i FTFTITITInrneT FTFTITITInrneT
FTITITrTrTrnT FIFTITITITrneT FIFTITITITrneT
FTFTITrTrnrnT FTFTITIninrneT FTFTITIninrneT

This pivot table has arow for each asset type that shows the following:
e Number of transactionsin which an asset of this type was bought or sold

»  Average value, per transaction, of those transactions. For a given asset type, if there were 100 transactions, their
cumulative value is divided by 100.

»  Averagevalue, per customer, of those transactions. For agiven asset type, if there were 2500 customers, their cumulative
valueisdivided by 2500.

5.4 Final Comments

In the case study shown here, you would need a DeepSee model built on Tr ansact i ons asthe basetablein thefollowing
Cases:

» |If you needed to be able to select transactions by dates or other transaction-specific dimension
» If you needed to be able to correlate transactions in different ways
» |If you needed per-transaction averages

If you do not need any of those features, you would create amodel based on Cust oner s. Because this table has many
fewer rowsthan Tr ansact i ons, less disk space would be needed for the DeepSee indices.
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This chapter discusses additional issues to consider when planning your DeepSee models.
e Null values
o Datesandtimedata

e Compound members, which are built on existing members

6.1 Null Values

It isimportant to be aware of how null values can affect DeepSee pivot tables, so that you can choose how to handle them
in your models. For these questions, there are no right and wrong answers. The answers you choose depend upon your
business needs and your users’ needs.

6.1.1 Null Values in Dimensions

When DeepSee builds the indices, it ignores any null values by default. For example, suppose that your basetableis

Pat i ent Encount er and that you have a dimension based on the encounter type. If a given encounter does not have a
recorded valuefor encounter type, DeepSee ignoresthis encounter, when determining how to categorizeit for this dimension.
The fact table looks like this:
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Encounter
Type dimB .. meas A measB ...
inpatient  |nnnnn | nnnnn nannn annnn . | [nnnn
inpatient  |nnnnn | nnnnn nannn . nnnnn | nnnnn
nnnnm | nnnnn nannn o nnnnn | nnnnn
outpatient |nnnnn | nnnnn Tl T O 1T T Y T 1}
outpatient |nnnnn | nnnnn Tl T O 1T T Y T 1}
outpatient |nnnnn | nnnnn (Tl T O T T T T B T Ty Ty T}
inpatient  |nnnnn | nnnnn nannn annnn . | [nnnn
inpatient  |nnnnn | nnnnn nannn . nnnnn | nnnnn
inpatient  |nnnnn | nnnnn nannn . nnnnn | nnnnn
inpatient  |nnnnn | nnnnn nannn o nnnnn | nnnnn

The fact table does include the record, but there is no value for the Encount er Type dimension, and DeegpSee ignores
this record when it uses this dimension.

Suppose that dimension B is the facility where the encounter occurred. The facilities are A and B.

Encounter
Type Facility ... meas A measB ...
inpatient A M nnnnn - nnnnm | [
inpatient A M nnnnn nnnnn | [nnnn
A Mnnnm nnnnn nnnnn . | annnn
outpatient B FIFTITIT MmN e
outpatient B FIFTITIT MmN e
outpatient B olulylyly} Ann Annn |
inpatient B M Annn | AO0nm | neenm
inpatient A M nnnnn - nnnnm | [
inpatient A M nnnnn nnnnn | [nnnn
inpatient A M Annnn | Annn . | [0

Suppose that you create a pivot table that usesthe Faci | i t y dimension alone as rows. The row for facility A represents
the six records visible here.

Suppose that you add the Encount er Type dimension to the same pivot table, perhaps as columns. When you do so,
DeepSee filters out any encounters that have no value for Encount er Type. Thisbehavior is correct, although the users
might not expect it. The data in the pivot table, as always, represents the selected records exactly asit should. Thereis no
place to show the typeless encounter and thusit is not included.

Typically, you create a placeholder. Thisisan additional member of the dimension whose purposeisto group such records.
For example, for the Encount er Type dimension, we could add the member Unknown. This member is then treated in
the same way as any other member.

The implementation details depend upon the source of data for the dimension. For the purpose of planning your model, all
that you need to do isto identify whether to create these placeholders and what names to use. Each dimension can haveits
own null placeholder.
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6.1.2 Null Values and Measures

As noted in the previous section, when DeepSee builds the indices, it ignores any null values by default. For a measure,
this means that the fact table contains no value for that measure, for the given record.

dimA dimB dimC ... meas A meas B meas C

(T T AN T Y T T N 1 1 nannn (MO0 (00N | annnn
[N |00 |[00n | A AAnnn |0 | A000n. | ann
ARNAn | OONn |A00N | 06 nannn - (A0 |A00On | annnn
PP - PN | [N | AT FIFITIT
[T | RN |0 | e ORNnn |00 |A00Nn | enn
(T T AN T Y T T N 1 1 nannn (MO0 (00N | annnn

iyl iy iy il T [T
I T iy T T TR [T
il iy iy il T T i

o o O o R T T TITrnT T ITITrTnT [T

The DeepSee aggregation functionstreat this null value as zero. For example, in the case shown here, suppose that measure
C isaggregated by averaging the values. DeepSee adds the three values and then divides by four, which is the number of
selected records.

For some types of aggregation, depending on your data, it might be suitable to assume that null means zero.

In other cases, however, this assumption isincorrect. In such cases, you define the measure so that it isfiltered to use only
the records where the measure value is not null. In effect, a filtered measure uses only a subset of the data and has a null
value for the remainder of the data.

6.2 Date and Time Data

Date and time data is specia in that there are many units of measure for them. This chapter starts by showing the options
that DeepSee provides by default, as well as explaining some ways you can use the options, as well as your additional
options.

6.2.1 Date Dimensions

With two key exceptions, a date dimension isjust like any other dimension:

*  When you create a date dimension using the standard DeepSee date type, DeepSee provides a set of variations. Each
of theseisanormal dimension and obeys all the same rules that other dimensions obey. You can use them aone or
with other dimensions, in any combination.

*  Thebase dimension is continuous and cannot be used in pivot tables. It can, however, be used in afilter (and remember
that filters can be used nearly anywhere in DeepSee). This allows you to select a continuous range of dates.

Asan example, if you definethe Bi rt h Dat e dimension, the following dimensions will be available to you:

e Birth Date

e Birth Date Year

e Birth Date Period

DeepSee Model Design Guide 37



Additional Considerations and Options

* Bi
* Bi
* Bi
e Bi
e Bi
e Bi

If youusetheBirt h Dat e Year aoneor with another date dimension, the resulting pivot table shows an overall timeline.
For example:

rth
rth
rth
rth
rth
rth

Date Quarter

Date Month

Dat e Week

Dat e Week of Month
Dat e Day

Dat e Weekday

Thesameistruefor theBi rt h Dat e Peri od dimension.

The other date dimensions, however, use only a selected part of the date, and they ignore the overall timeline. For example,

if youuseBirth Date Quarter aone, you seethis:

The Q4 row shows data for all patients bornin Q4 of any year, across the entire set of patients in the base table. You could

filter this pivot table to a given year, of course.

If you need to aggregate records by date in another manner, you can do so. The implementation details depend upon the
data type and your needs. For the purpose of planning your model, you need only to identify each additional type of date

unit.
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6.2.2 Time Dimensions

By default, DeepSee provides one way to handle time data: creating hour-long buckets as follows:

Birth Time {(Hourly Rang

Birth Time
Hour
Range

00: 00 - 0D:59

03:0:0 - 03:59

If you need to aggregate records in time using alarger or smaller bin, you can do so. For example:

Birth Time [(Ranges)

The implementation details depend upon the data type and your needs. For the purpose of planning your model, you need
only to identify each additiona type of time unit.

6.2.3 Date Measures

You can define a measure that uses a date value. Every measure must include away to be aggregated, and the easiest way
to aggregate a set of datesisto choose the first or last date in the set.
» Earliest Transacti on Date— Thismeasureisbased onthe EndTi meSt anp field.

e Latest Transacti on Date — Thismeasureishbased onthe EndTi meSt anp field.

Now we can create pivot tables like the following:
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Latest Net

Transaction Transaction
Broker Date Value
Broker A FIFTFITITIT FHFITIT
Broker B FIFTFITITIT FHFTIT
Broker C FIFTFTTITIT FHFTIT
FIFTFIFII P

You can also create numeric measures that compute the difference between two dates. For example, you can define a
measure that computes the age of something. If you are computing the age relative to the current date, however, note that
the value of this measure would change constantly, which would require rebuilding the indices constantly.

In the cases where analysts consider age (for example, patient ages), it is common to compute the ages as of a certain date
and to then treat the ages as static.

6.3 Compound Members

DeepSee provides the ability to create new members (compound members) based on existing members. A compound
member is defined by afilter expression, and there is no limit to the complexity of that expression. For example, you can
define compound members that do the following:

*  Select al transactions between dates X and Y

* Select dl transactions for customers with last names that start with R.

» Select al customersin this given range of birth years.

»  Select dl transactions except for those relating to this asset type.

*  Select dl customers who have worked with broker C.

e Select all transactions between dates X and Y that apply to customers in thisincome bracket

»  Select adl customers of class D who have traded assets of type T.

» Select all transactions of a given status that involve assets of vendor V.

When you define a compound member, you assign it to a dimension, which is either an existing dimension or a new
dimension.

The compound members can be used in the same way as any other members, which means that the analyst working with
your DeepSee model can drag and drop it into pivot tables, without having to create a complex query.
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