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Preface

Business Performance Management with Applix TM1

Book Description

Business Performance Management is the continuous management and
monitoring of financial, operational, customer and organizational performance
across the enterprise. Business Performance Management solutions have the
following capabilities to facilitate the proactive steering of business direction:

Wide deployment

Collaborative decision making

Continuous and real time review and refinement

Monitoring of Key Performance Indicators

TML1 integrates business planning, performance measurement and operational
data to enable companies to optimize business effectiveness and customer
interaction regardless of geography or structure. TM1 provides immediate
visibility into data, accountability within a collaborative process and a
consistent view of information. It allows managers to quickly stabilize
operational fluctuations and take advantage of new opportunities.

The TM1 Rules Guide describes how to use TM1 rules to build an application
that transforms business data in ways that provide insight not readily
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accomplished with raw data. This guide follows the transformation of data for
a fictional company called Fishcakes International, which purchases different
types of fish from markets around the world and uses that fish to make
fishcakes. The company uses TM1 rules to calculate purchase costs, exchange
rates, inventory levels, inventory depletion, and final production costs.

Audience for this Manual

The TM1 Rules Guide is intended for a TM1 developer or system administrator
who wants to gain an understanding of the application of TM1 rules to a
complex business model.

Conventions Used in This Manual

This manual uses the following conventions:

Font Convention

Helvetica Helvetica text indicates that this option or object appears as part of the
user interface.

File names and directories are also indicated by Helvetica text.

Helvetica Bold  Bold Helvetica text indicates an option to chose or text to type. It
usually appears in numbered steps.

Italics Words are italicized for emphasis or to draw your attention to a new
term. For example, “Do not press the RETURN key.”

iv Applix TM1 Rules Guide
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Convention

Menu Name — Whenever you see a reference to a menu option, the option is identified

Option Name

using the following notation:
Menu Name — Option Name
For example, “Choose Forms — More.”

How This Manual Is Organized

This manual consists of the following chapters:

Chapter

1

Description

“Introduction to TM1 Rules” provides general information you need to
know to write TM1 rules.

“A Simple Rule” introduces the Fishcakes International business model.
Fishcakes International is a fictional company that serves as the basis for
examples throughout this guide. Chapter 2 shows you how to write a
simple rule that calcluates purchase costs for the company.

“Exchange Rates” describes how to use TM1 to apply exchange rates and
introduces the DB function, which lets you reference cube values in TM1
rules.

“Using DB Functions to Move Data Between Cubes” describes how to use
DB functions to move data between cubes of varying dimensionality.
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|
Chapter Description
5 “Improving Performance with Feeders” describes the use of feeders, a

performance-enhancing feature of TM1 rules.

6 “Moving Data and Changing Levels” describes how to use TM1 rules to
move data between different levels of consolidation.

7 “Rules for Time-Based Calcluations” describes how to use several TM1
rules functions to perform time-based calculations.

8 “Fixed Allocations’ uses rules to allocate purchase costs to individual
fishcake types within the Fishcakes International model.

9 “Stocks and Flows” shows how TM1 rules can be used to track inventory
levels by following incoming purchases and calculating inventory
depletion.

10 “Calculating Total Product Costs” completes the Fishcakes International
model by caclulating daily production costs with TM1 rules.

Appendix A “Rules Functions” is a reference guide to all the functions that can be used

in TM1 rules.

The Applix TM1 Documentation Set

The Applix TM1 documentation set, including all manuals, is available on a
separate CD shipped with your software. Individual manuals can be

downloaded from www.applix.com.

Vi Applix TM1 Rules Guide
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Introduction to TM1 Rules

This chapter provides an introduction to TM1 cube rules, which enable you to

derive cell values through calculations. The chapter includes basic information
required to use TML1 rules, including:

= Accessing TM1 rules
= Rules Components and Syntax
= General Considerations

< Memory Utilization

4>
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Overview of Cube Rules

The most common calculation in OLAP applications involves aggregating data
along a dimension. In TM1, you create these calculations using consolidation
hierarchies. For example, in a Month dimension, you can define a quarterly
consolidation that sums January, February and March values.

In many applications, you also need to perform calculations that do not
involve aggregating, such as generating cost allocations and calculating
exchange rates. You can use TM1 rules to perform such calculations.

Using TM1 rules, you can:

= Multiply prices by units to yield sales amounts.

= Override consolidations when needed. For example, you can prevent a
quarterly average price from displaying a tally of individual monthly
prices.

= Use data in one cube to perform calculations in another cube, or share data
between cubes. For example, you can pull sales data into a cube that
contains profit and loss data.

= Assign the same values to multiple cells.

Each TM1 rule is associated with an individual cube. For example, if you create
arule to calculate values in the Purchase cube, the associated rule appears as a
subordinate object of the Purchase cube in the Server Explorer. The Purchase
rule calculates values only in the Purchase cube.

Eﬂ purchase
i‘i Dimensions

==
-2 Wisws

&l purchase

4>
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Compiled rules are stored in files called cube_name.rux. When a cube for
which you have defined rules is loaded into memory, TML1 searches for the
cube’s .rux file in the data directory containing the cube.

When you create a rule, TM1 also generates a file called cube_name.blb, which
contains format information for the Rules Editor.

If you want to edit a .rux file in another text editor, you should delete the
corresponding .blb file. If you do not delete the file, there will be a discrepancy
between the contents of the .rux file and the display in the Rules Editor, as the
display of the Rules Editor is determined by the .blb file.

Accessing TM1 Rules

You create and edit TM1 rules in the TM1 Rules Editor. The Rules Editor is
basically a text editor that helps you create accurate cube references, with
buttons that let you insert commonly used mathematical characters.

4>
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a° Rules Editor: local->purchase Z E'E'
File Edit Wiew Help

E] E] E] [FDHL..] [ Save l
(oo O OO0 O

There are several ways to access the Rules Editor.

When first creating a rule for a cube, right-click the cube in the Server
Explorer and click Create Rule.

When a rule exists for a cube, right-click the cube in the Server Explorer and
click Edit Rule.

When a rule exists for a cube, double-click the rule to open it for editing.

1-4
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a1
Components of a TM1 Rule

A TM1 rule is composed of one or more calculation statements that define how
values in the associated cube are calculated.

Optionally, a rule can also contain feeder statements that optimize the
performance of TM1 rules. When you use feeder statements in a rule, the rule
must also contain a SKIPCHECK declaration and a FEEDERS declaration. The
SKIPCHECK declaration must immediately precede any calculation
statements in the rule, while the FEEDERS declaration must precede the feeder
statements.

For details on feeder statements, SKIPCHECK declarations, and FEEDERS
declarations, see Chapter 5, Introducing Feeders.

Components of a Calculation Statement

A calculation statement consists of the following components: area definition,
leaf/consolidation/string qualifier, formula, and terminator.

Leaf/Consolidations
Area definition String gualifier Formula

I | I 1
[[Purchase Cost - LC'] = N:['Quantity Purchased - Kgs'] * ['Price/Kg-LC'];

Terminator

Area Definition

The area definition tells TM1 which values to calculate by a rule statement.
Using areas you can specify different calculations for different parts of a cube.
For example, in a tax application, formulas for margin may vary from location

1-5
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to location, in which case you would specify different areas (and
accompanying formulas) for each location.

The following table provides all valid area definitions for the Purchase cube in
the sample database that accompanies this guide.

Area Definition Scope

[] All cells in the cube.

[Purchase Cost - LC'] All cells identified by the Purchase Cost - LC element.
[Jan-01’, 'Price/Kg - LC’] All cells identified by both the Jan - Oland Price/Kg - LC

elements. This area definition might reflect special
discount pricing available only on New Years Day.

[Salmon’, 'Helsinki’, 'Jan-13"]  All cells identified by the Salmon, Helsinki, and Jan-13
elements.

Regardless of the scope of an area, you must follow these conventions when
writing an area definition:

= Enclose each element in single quotes.

= Use commas to separate each element.

= Enclose the entire area definition in square brackets.
Using Subsets in an Area Definition

You can use a subset in place of a single element in an area definition by
enclosing all subset members in curly braces.

1-6 Applix TM1 Rules Guide
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For example, the following area definition applies a calculation formula to all
cube cells identified by the element Trout and any of the elements Karachi,
Boston, or Helsinki:

[‘Trout’, {'Karachi', '‘Boston’, 'Helsinki'}] =
Using Special Characters and Non-Unique Element Names in an Area Definition

You can use the syntax 'dimensionname’:'elementname’ in an area definition to
specify elements that are not unique to a single dimension or for dimension
names that contain special characters.

For example, the area
['Units', ‘Mar’, 'Region’:'North America']

lets you write a statement when the element North America is not unique to the
Region dimension.

Similarly, the area
[1Groups':'"ADMIN']

allows you to write a statement for the }Groups dimension, which contains the
curly brace } special character.

Using the CONTINUE Function to Apply Multiple Formulas to the Same Area

When included as part of a calculation statement formula, the CONTINUE
function allows a subsequent statement with the same area definition to be
executed. Normally, TM1 only executes the first calculation statement
encountered for a given area.

For example, if a rule contains the following two statements

1-7
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[Jan’]= if('region @="Argentina’,10,CONTINUE);
[[Jan’]=20;

all cells identified by Jan and Argentina are assigned a value of 10. Cells
identified by Jan and any other Region element are assigned a value of 20.

Leaf/Consolidation/String Qualifier

In TM1, there is a distinction between leaf or numeric cells, whose coordinates
are all leaf/numeric (N:) elements in their respective dimensions; consolidated
cells, which have at least one consolidated (C:) element among their
coordinates; and string cells, which have at least one string (S:) element among
their coordinates. The leaf/consolidation/string qualifier indicates whether,
for a defined area, a statement applies only to leaf cells, only to consolidated
cells, only to string cells, or (in the absence of a qualifier) to all cells.

If the qualifier is N:, the statement applies to leaf cells only. If the qualifier is C:,
the statement applies only to consolidated cells. If the qualifier is S:, the
statement applies to string cells only.

If there is no qualifier, the calculation statement applies to all cells in the
defined area.

IMPORTANT: When you use a qualifier, it must immediately precede the
formula component of a statement. A qualifier placed at the start of a
statement will cause a syntax error.

Restricting a Statement to N: Level Cells

Use the following syntax to write a rules statement that applies only to N: level
cells in an area:

[Area] = N:[Formula];

For example:

1-8 Applix TM1 Rules Guide
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P
[Sales’] = N:['Price’]*['Units’\1000;
Restricting a Statement to C: Level Cells

Use the following syntax to write a rules statement that applies only to C: level
cells in an area.

[Area] = C:[Formula];

For example:

[Price’] = C:['Sales’]\['Units’]*1000;
Calculating Values Differently at the N: and C: Levels

When a specific area of a cube is calculated differently at the N: and C: levels,
you can use the following syntax:

[Area] = N:[Formula A]; C:[Formula Bj;

For example:

[Price’] =
N:DB(’PriceCube’, !Actvsbud, 'Region, !Model, 'Month);
C:['Sales\['Units"]*1000;

Formula

The formula portion of a calculation statement tells TM1 how to calculate a
value for the defined area. Formula expressions can include:

= Numeric constants

= Arithmetic operators and parentheses

= Rules functions — For details, see Appendix A, Rules Functions.
= Conditional logic

e Cube references
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Numeric Constants

The simplest components of a calculation formula are numeric constants. A
numeric constant consists of numerals, an optional leading sign, and an
optional decimal point.

Examples of valid numeric constants are: 5.0, 6, -5. Examples of invalid
numeric constants are: 1-, 1A, 3..4. Numeric constants have a maximum length
of 20 characters. You can use scientific notation to enter a numeric constant.

The following rules statement uses a numeric constant to assign the value 200
to all cells in a cube:

[]=200;
Arithmetic Operators

You can combine numeric constants using the following arithmetic operators.

Operator Meaning

+ (plus sign) Addition

- (minus sign) Subtraction

* (asterisk) Multiplication

/ (forward slash) Division

\ (back slash) Same as / (forward slash), but returns zero when you divide by

zero, rather than an undefined value.

N (caret mark) Exponentiation
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TML1 evaluates arithmetic operators in the following order:
Exponentiation

Multiplication

Division

Addition

A T A o

Subtraction

You must use parentheses to force a different order of evaluation. The
expression 2*3+4 produces the same result as (2*3)+4 because multiplication
takes precedence over addition. To perform the addition first, rewrite the
formula as 2*(3+4).

This changes the result from 10 to 14.

Use the IF function to include conditional logic in calculation statements. The
general format is:

IF(Test, Valuel, Value2)

The IF function returns one of two values depending on the result of a logical
test. When the expression Test is true, the IF function returns Valuel; when
false, it returns Value2. The data type returned by an IF function is determined
by the data types of Valuel and Value2. Valuel and Value2 must be the same
data type, either string or numeric. An IF function where Valuel is a string and
Value?2 is a number yields an error statement.

You can also nest IF statements:

IF(Testl, Valuel, IF (Test2, Value2, Value3))

4>
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The following table shows two IF examples.

Expression Result

IF (7>6,1,0) yields 1

IF (7>6, 'True’, 'False’) yields True’

Using Comparison Operators

You can use the following comparison operators to compare values in the
formula portion of a calculation statement.

Operator Meaning

> Greater than

< Less than

>= Greater than or equal to
<= Less than or equal to

= Equal to

<> Not equal to

To compare two string values, insert the @ symbol before the comparison
operator, as in the following example:

IF CA” @="B’,0,1) yields the number 1.

4>
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Concatenating Strings

Using Cube References
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P
You can combine expressions in a calculation statement using logical
operators.
. |
Operator Meaning Example
& (ampersand) AND (Valuel > 5) & (Valuel < 10)
Returns TRUE if the value is greater than 5 and
less than 10.
% (percentage sign) OR (Valuel > 10) % (Valuel < 5)
Returns TRUE if the value is greater than 10 or
less than 5.
~ (tilde) NOT ~(Valuel > 5)

Equivalent to (Valuel <=5)

You can concatenate strings using the pipe | character.
For example, the following expressions returns Rheingold.
(Rhein | gold)

If the string resulting from a concatenation is longer than 254 characters, TM1
displays an error message.

The formula portion of a calculation statement can contain cube references,
which retrieve values from a cube. They can retrieve values from the cube for
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which you are writing a rule (internal cube references) or from other cubes on
the same TM1 server (external cube references). Cube references are reviewed
Iin great detail later in this book.

Internal Cube References

Internal cube references use the same syntax as the area definitions. Examples
include:

[January’]
[Sales’,’January’]
[Germany’,'Sales’,’January’]

In the following example, Gross Margin for Germany is calculated by
multiplying Sales for Germany in the same cube by 0.53:

[Gross Margin’,’Germany’]=['Sales’]*0.53;
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External Cube References
Use the DB function retrieve values from external cubes.

DB('Cube’, DimaArgl, DimArg2,...DimArgn)

Cube Name of the external cube.

DimArg Specify a DimArg argument for each dimension of the
external cube. The DimArg arguments must be ordered to
correspond to the order of dimensions in the external
cube.

One of the following arguments:

< The name of an element in the appropriate dimension
of the external cube, enclosed in single quotes.

= The name of the appropriate dimension preceded by
an exclamation mark (!). This is called variable
notation, which indicates that the reference applies to
the element in the external cube that corresponds to the
value currently being requested. For example, if a DB
function is used in a formula that calculates a value for
Belgium, the argument !Region resolves to Belgium.

= An expression that resolves to an element in the
appropriate dimension.
Terminator

The semicolon indicates the end of a rules statement, whether a calculation
statement or a feeder statement, and is mandatory.
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You can distribute statements over many lines, as long as each statement ends
with a semicolon (;). You will see many long calculation statements formatted
this way as you develop complex applications in later chapters of this book.

Bypassing Rules

By using the STET function, you can bypass the effect of a calculation
statement for specific areas of a cube.

For example, you may want to write a statement for Gross Margin that applies
to all regions except France. You can write the general rule and the exception
in two ways.

= Write the STET statement first followed by the general rule:
[‘Gross Margin’, 'France'] = STET;
[‘Gross Margin’] = ['Sales'] * 0.53;

= Write one rules statement that includes an IF function:

[Gross Margin’] = IF('Region @="France’, STET, ['Sales’] * 0.53);

General Considerations

e The TML1 rules syntax is not case-sensitive. You can use both uppercase and
lowercase letters.

= You can use spaces within rules to improve clarity.

= A rules statement can occupy one or more lines in the Rules Editor. It can
also contain one or more formulas. End each statement with a semicolon.
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= To add comments and to exclude statements from processing, insert the
number sign at the beginning of a line or statement. For example:

# The following rule is not active
# [Gross Margin’]=['Sales’]*0.53;

How Do Rules Work?

“Calculate on Demand”

The following sections describe how rules work within TM1 and provide
considerations you should keep in mind when developing TML1 rules.

TML1 calculates values only when requested, or “on demand.” TM1 uses very
efficient data compression to allow large data sets to fit in relatively small
amounts of RAM, resulting in improved performance and reduced storage
requirements.

When a value is requested from a location in a cube, the TM1 server checks if
the location corresponds to the area definition of any calculation statements
associated with the cube. If the location does correspond to a statement, TM1
evaluates the formula portion of the calculation statement and returns a value
to the relevant area.

IMPORTANT: TM1 only calculates a value for each cube location once, and the first formula
for a given area takes precedence over later formulas for the same area. If you have
multiple rules statements that address the same area, you should order them most-specific
to least-specific according to area definition. TM1 provides a rules function named
CONTINUE to address the rare instances when you want to apply multiple formulas to the
same area. For details on the CONTINUE function, see Using the CONTINUE Function to
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Apply Multiple Formulas to the Same Area earlier in this chapter, and Appendix A, Rules
Functions.

Precedence of Rules Statements

When more than one statement in a set of rules applies to the same area, the
first statement takes precedence.

Consider this example. A cube named Priority has two dimensions, Country
and Year. The rule for the Priority cube contains the following four statements:

[Germany’, 'Yearl] = 10;
[Yearl] =5;

[United States’] = 6;
[1=2;

Here are sample values for the Priority cube, all of which are derived by the
calculation statements.

Cube ¥iewer: sales-=Priority-=( -0l x|

File Edit %iew ©Options Help

ol -| B|&]o| o=
M‘I “ear 2| ear 3

France b 2 2

Germany 1 2 2

United States 5 & E
Ready o

TM1 processes the statements as follows:
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= The first statement assigns the value 10 to the Germany, Yearl cell. It takes
precedence over the second statement, which specifies that all Yearl cells
contain 5.

= The second statement takes precedence over the third statement. Therefore,
the cell for United States, Year 1 contains 5, even though the third
statement specifies that all values for United States should be 6.

= The last statement [ ] = 2 specifies that all values in the cube contain the
value 2. This statement applies to all cells that are not affected by the
statements, such as France, Year?2.

Rules and Dimension Consolidations

TM1 rules work in concert with consolidations defined in dimensions.
Although you can define consolidations using rules, this is not recommended
for performance reasons. Consolidations defined in dimensions process much
faster than those defined in rules, especially in very large, sparse cubes.

Order of Calculation
Rules take precedence over consolidations within dimensions.

When a cube cell is calculated by a rule and a consolidation, the rules statement
iIs examined first. However, if the rules statement refers to cells that are the
result of consolidations, TML1 first performs the required consolidations and
then calculates the rules statement using the results.

Conversely, if a cell is defined by consolidation only, TM1 looks at the values
needed to perform the consolidation. When some values are the result of rules
calculation, TM1 performs the required rules calculation before performing the
consolidation.
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Overriding C: Level Elements with Rules

You should avoid writing a rule that overrides a consolidated value that is a
component of another consolidation.

A simple example illustrates this issue. Suppose you have a two-dimensional
cube named Sales that is composed of the dimensions Product and Month,
with product (Total) and quarterly (1 Quarter) consolidations defined.

EHE] Total EHEZ| 1 Quarter

[1]Frod 1 [1]Jan
[1]Prod 2 E@ Feb
[1]Frod 3 (] Mar
(1] Frod 4

To calculate the grand total (Total, 1 Quarter), TM1 can consolidate the product
totals for each month or consolidate quarterly totals for each product.

ﬁeh Mar| + 1 Quarter

Prod 1 20 A 23 75
Frod 2 IR 06 Grand _tota_l calculated by
consolidating quarterly totals
Prod 3 35| 3/ H 111 for each product.
Prod 4 23| 54| B3 140
+ Total 113[ 151 168 432
>

Grand total calculated by
consolidating product totals for
each month.

Suppose further, you write a rule that calculates a value for Total product sales
in Jan, and that the rules-calculated value does not sum the individual product
values for Jan. A rule that defines the value of Total products in Jan as 999
serves as an illustration.
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a
[[Jan’, Total']=999;

If the grand total is calculated by consolidating the product totals for each
month, the value will differ from the consolidation of the quarterly totals for
each product. This is because the rules-calculated value for total product sales
in Jan overrides the natural consolidation defined in the Product dimension.

Feb| Mar + 1 Quarter

Prod 1 a3 23 || Grand total calculated by
Prod 2 M A H 108| | consolidating quarterly totals
Value of Jan, Total | pag3 2R 3| 4 111| | for each product is correct.
Ef?;cn‘fff?ﬁ?aﬁi;g% Prod 4 73| 54| & 140
rules statement, — |+ Tatsl __ [333[151] 168 132
s

Grand total calculated by
consolidating product totals for
each month appears incorrect.
The actual grand total calculated
by consolidating product totals
for each month is 1,318.

You have no control over the order in which TM1 performs dimension
consolidations. Furthermore, depending on which consolidation path is
optimal at any given moment, TM1 may alternate between paths.
Consequently, you may request the Total, 1 Quarter value twice in the same
session and get different results.

You can remedy this situation by writing a rules statement that calculates the
value of theTotal, 1 Quarter consolidation as the sum of its immediate children
along the Month dimension, thereby overriding the Product dimension
consolidation. The statement ['Total']=ConsolidateChildren(*Month’) performs
this calculation.
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P
Feb| Mar| + 1 Quarter
Pie) 2] 3| 2 5] | Grand total calculated by
Prod 2 # A4 105( | consolidating quarterly totals
Value of Jan, Total | praq 3 35| 3| #H 111| | for each product appears in-
Ef?;cn‘fff?ﬁ?aﬁi;g% Prod 4 23| 54| 63 40| g COTrect.
rules statement, — 1+ Totsl  1833] 151 168 1318
|
Grand total calculated by Total, 1 Quarter consolidation calculated
consolidating product totals for by rules statement
each month is correct. [Total'l=ConsolidateChildren(‘Month’).

However, there remains an implicit inconsistency when viewing the cube: the
sum of the quarterly totals for each product is different from the sum of
product total for each month. Thus, overriding C: level values that are
components of other consolidations is not recommended.

Stacking Rules

A rules statement can refer to a cube cell that is defined by another rules
statement, and so on. TM1 stacks rules statements until it can obtain a final
value, and then works back to return a result. The number of levels of stacking
that can be accommodated is limited only by available memory.

If a circular reference occurs within a rules stack, or the maximum level of
stacking is exceeded, TML1 returns the error message:

Error Evaluating Rule: Possible Circular Reference
Here is an example of a circular reference:

[‘Sales’] = ['Units’] * ['Price’] ;
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[‘Price’] = ['Sales’] / ['Units’] ;
Memory Utilization and Rules

TM1 does not store rules-derived values on disk or load such values into
memory when a cube is initially loaded. Instead, when you request a cube
value, TM1 checks to see if there is any rules statement associated with that
value. TM1 does this with a very fast algorithm that examines all the rules
statements against the key for the value being retrieved. If a match occurs,
TM1 executes the appropriate rules statement and returns the value.

Values for rules-calculated cells are then stored with the cube in memory. This
prevents the same calculation from being repeatedly executed for a cell, and
greatly increases performance. TM1 flags calculations as invalid when
dependent values in the cube are modified. The next time a rules-derived
value is requested, a fresh calculation is performed.
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2 A Simple Rule

The remaining chapters of this guide follow the transformation of data for a
fictional company called Fishcakes International, which purchases different

types of fish from markets around the world and uses that fish to make
fishcakes.

Fishcakes International purchases fish in local currency. Costs in local currency
must be calculated based on quantities purchased and the local currency cost

per Kg. Local currency costs must then be transformed into U.S. dollars using
exchange rates. All these calculations are done using TML1 rules.

Fishcakes International also uses TM1 rules to calculate inventory levels and
inventory depletion, as well as to allocate costs for individual fish types to
individual fishcake types and to calculate final production costs.

In this chapter, you will begin the transformation of the Fishcakes

International data by creating a rule that calculates purchase costs in local
currency.
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Setting Your Local Data Directory for Use with this Guide

Before you can proceed with developing the examples in this guide, you must

first set your local data directory to use the appropriate sample data. TM1

ships with several sample data directories. The data directory for this guide is

named Rules_Guide Data.

To set your local data directory:

1. Select File — Options in the Server Explorer.

The TM1 Options dialog box appears.

TM1 Options

Login Parameters

Admin Host;

[STANDF v|
[ ]Integrated Login

FOF Frinter

FostScnpt Printer:

| vl

Tk1 HTTF Connector

Local Server

[ ] Connect to Local Server on Startup

Local Server Data Directon:
|E:"\F'r|:|gram Filez\applihCuztomhT 1D ata\F v| | Browsze. ..

Laczal Server Erecution Maode
) Independent Process

() In-Process

[ ]Use TM1 HTTP Connector to connect to TM1 Server

URL: |

Huost: |

| Part; | |

Cancel

3

4>
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2. Click Browse.
3. Navigate to the \Applix\Custom\TM1Data\Rules_Guide_ Data directory.

If you accepted the default installation directory when installing TM1, the full path to
this directory is C:\Program Files\ApplixX\Custom\TM1Data\Rules_Guide Data.

4. Click Open.
5. Click OK on the TM1 Options dialog box.

When you change the local data directory, TM1 automatically restarts the local server
with the new directory. Before restarting the local server, TM1 prompts you to save any
current changes.

TM1 Options X

Y'ou have requested that the Data directory be changed.  Thig will restart pour
lazal zerver an the new data directory. Do vou wizh to continue?

[ ] Do not display this dialog again
Save changes on local server

6. Click OK.

TML1 restarts the local server using the Rules_Guide_Data directory, which contains the
Fishcakes International data.
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Fishcakes International buys fish in several markets around the world. The
company tracks these purchases by fish type, by market, and by date. For each
purchase, the number of kilos and the price per kilo in local currency are input
directly into a cube named Purchase.

The following table lists the four dimensions related to fish purchases in the
Purchase cube with their names and descriptions.

Dimension Name Description

Fishtype:

Contains elements for each type of fish purchased. There
are 19 leaf elements in the dimension, as well as a Total
Fish Types consolidation.

Market:

Contains elements for the markets in which fish are
purchased. There are seven leaf elements in the dimension,
as well as the Total Markets consolidation.

Date:

Contains elements for the dates on which fish are
purchased. The dimension contains 366 leaf elements, as
well as multiple consolidations at varying levels.

PurMeas:

Contains five leaf elements that measure fish purchases.
Measure include Purchase Cost - LC, Quantity Purchased
- Kgs, and Price/Kg - LC.

Using rules, you need to calculate the purchase cost in local currency by
writing one rule statement that defines purchase cost as the product of price
and amount purchased. This one statement will apply to all fish, for all
markets and all dates in the Purchase cube.

4>
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Using the element names from the PurMeas dimension and applying the rules
syntax presented in the first chapter of this book, you can create the following
calculation statement:

[[Purchase Cost - LC’] = ['Quantity Purchased - Kgs’] * ['Price/Kg - LC;

This statement says that if the TM1 server is asked for any value that matches
the area Purchase Cost - LC, it will multiply the corresponding values for
Quantity Purchased - Kgs and Price/Kg - LC and return the answer.

When this calculation statement is in place, you can see that Purchase Cost -
LC values are calculated in the Purchase cube:

¥ Cube Viewer: local->purchase->Jun-16 [Z”E”‘S__q
File Edit Yew Options Help
5 & CEEED

I | [

pUImeas

fishtype Quattity Purchased - Kgs | PricedKg - LC | Purchasze Cost - LC
Trout 13.00 7E.B4 936,37
Shrirnp 16.00 716 31453
Sole 300 101247 303740
Diogfish 29.00 h2.88 1533.49
+ Tatal B1.00 1193915 fa4a.03
< | 2
Readsy i

But what about the value in the lower right cell? The calculation statement is
multiplying Total, Quantity Purchased - Kgs by the Total, Price/Kg - LC. Of
course, prices per Kg do not sum, so the value for Total, Purchase Cost - LC is
incorrect.

4>
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The best way to generate the total Purchase Cost - LC is to sum purchase cost
values across fish, which TM1 can do automatically through its dimensional
consolidations.

You can specify that a rule applies only to leaf cells and not to consolidations
such as Total. This is done by inserting an N: in front of the formula portion of
the calculation statement:

[Purchase Cost - LC’] = N: [Quantity Purchased - Kgs’] * [Price/Kg - LC];

When the statement is corrected as above, consolidations are not calculated by
the rule. Accordingly, the total Purchase Cost - LC consolidation is correctly
calculated by summing the values of the members of the consolidation, as
shown in the following figure.

f2! Cube Viewer: local->purchase->Jun-16 E”E'E'
File Edit Wiew Options Help

LT DEREHF
.

puUrmeas

fishtype Quantity Purchazed - Kgs | Pricedg - LC | Purchase Cost - LC
Trout 13.00 VE.B4 99637
Shrimp 16.00 A7 16 91453
Sole 2.00 101247 3037.40
Diogfish 29.00 h2.83 1533.49
+ Total E1.00 113915 G481.79
\ 2
Ready 43
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Writing the Rule

The following example guides you through the creation of the rule described
in the example, which calculates the value for Purchase Cost - LC.

Opening the Rules Editor

To begin creating the rule:
1. Open your Local server in the Server Explorer.

Your Local server should be configured to use the Fishcakes International sample data,
as described in Setting Your Local Data Directory for Use with this Guide earlier in this
chapter.

2. Select the Purchase cube.

In this example, Purchase is the cube for which you want to create a rule. Rules are
always associated with a specific cube.

3. Click Cube — Create Rule.
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Browse, ..
Browse in Excel, ..
Pick.

Create Mew Cube,,,
Unload Cube
Delete Cube, ..

Re-ardetr Dimensions. ..

Create Rule, ..

Crrill

Export as A5CII Data...

Securikby
Properties. ..

The TM1 Rules Editor appears.

Table of Contents

Index

The TM1 Rules Editor is basically a text editor that helps you create accurate
cube references, with buttons that let you insert commonly used mathematical
characters.

4>
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Creating the Rule

a° Rules Editor: local->purchase : E rz|
File Edit Wiew Help

(-] DG M [(For. ] [sae ]
L] L Y

You can create a rule by typing the entire text of the rule directly in the Rules
Editor. By using the buttons in the Rules Editor, you can ensure that cube
references are structured correctly.

To create the example calculation statement:

1. Click the Reference _I[[] button.

The Reference to Cube dialog box appears.
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Reference to Cube: local-=purchase

(l

[alL] [ fishype |
[.-’-‘-.LL ] [ mark et ]
[alL] [ date |

[.-’-‘-.LL ] [ PUMMESE ]

This dialog box lets you define a reference to the cube with which the rule is associated.
In this case, you want to create a cube reference that defines the area of the rule as
[Purchase Cost - LC’], an element of the PurMeas dimension.

2. Click the PurMeas button.

The Subset Editor appears.

Subset Editor: local-=purmeas-=All |Z| |E|rz|
Subset  Edit  Yiew Tools Help
i & vl ig @)

Y T R T T =
Y v 8 _ o

11 Purchase Cost - USD Mame Security Cwner Type
1 Prcedtg - USD
11 Buantity Purchazed - Koz -m
11 Pricedt.g - LC
11 Purchase Cost - LC
< L)
MWLM .t

3. Select Purchase Cost - LC in the list of elements.
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4. Click OK.

The Reference to Cube dialog box appears with the current area definition

Reference to, Cube: local-=purchase E'
Area definition [Purchase Cost - L

miET.

laL| | maket |

lalL| | date |

[ALL] [ pumeas | PurchaseCost-..

You could define an area with a selection of single elements from any combination of
dimensions. For instance, you could let the statement apply only to one market and one
fish type on a certain date.

In this example, though, you want Purchase Cost - LC to be calculated the same way for
all leaf cells, so the area definition is complete.

5. Click OK.

The Rules Editor displays the area definition, which is formatted correctly with brackets
and single quotes.
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=° Rules Editor: local->purchase
File Edit Wiew Help

[Purchase Cost - LCY

[Fu:unt...] [ Save ]

ajo
=
©E)
B
(]
2|8
=|a
==

The area definition is complete. Now you can write the remainder of the calculation
statement.

6. Click the [=J putton.

7. Click the button.

This button inserts the N: qualifier into the statement. This qualifier is necessary because
you want the statement to apply only to leaf elements.

Now you must create the formula that calculates values for the specified area.

8. Click the Reference button.
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15.
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Click the PurMeas button in the Reference to Cube dialog box.
In the Subset Editor, select Quantity Purchased - Kgs and click OK.
Click OK on the Reference to Cube dialog box.

The Rules Editor should now appear as follows.

=+ Rules Editor: local->purchase

File Edit Wew Help

[Purchase Cogt - LC1=M:['Quantity Purchased - Koz’

E] : E] E] [Fl:unt...] [ Save ]
(i) ) 000 ©

Click the ] button on the Rules Editor.

Click the Reference button.
Click the PurMeas button in the Reference to Cube dialog box.

In the Subset Editor, select Price/Kg - LC and click OK.

4>
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16. Click OK in the Reference to Cube dialog box.

The Rules Editor should now contain the area definition, leaf qualifier, and formula for
the rule.

=+ Rules Editor: local->purchase

File Edit Yew Help

[Purchase Cogt - LC1=M:['Quantity Purchased - Kos'T[Pricedt.g - LT

= 00 @ (] (e
(o) O & 000 O

The calculation statement is nearly complete. All that’s missing is the semicolon (;)
indicating the end of the statement.
17. Click the L] button

IMPORTANT: Always remember to insert the trailing semicolon! Forgetting the
semicolon is the most common syntax error in TML1 rules, even for long-time users.
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Compiling the Rule

Viewing the Results
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Before the rule can calculate values, it must be compiled. Click Save to
compile the rule.

To view the results of the new rule, open the Jun -16 view of the Purchase
cube.

#2% Cube Viewer: local->purchase->Jun-16 |Z||E|fz|
File Edit Wew ©Options Help

1SRN =ak v (@ E B & D [
F

puUrmeas

fishtppe [uantity Purchased - Kgs | Pricedkg - LT | Purchase Cost - LC
Trout 13.00 VE.B4 996,37
Shrimp 16.00 5716 91453
Sole 3.00 101247 3037 40
Dogfish 29.00 5283 1533.49
+ Total 61.00 1133.15 B481. 73
< | >
Ready .

This view confirms that for individual fish types, values for Purchase Cost -
LC are calculated by multiplying Quantity Purchased Kgs by Price/Kg - LC.
The value of Total, Purchase Cost - LC is calculated by the consolidation of
individual fish, as defined in the FishType dimension.

In the Server Explorer, a rule icon now appears beneath the Purchase cube.

4>
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= @ purchase
ﬁ.g Dimensions

.-+ Wigwws

E purchase

=

You can double-click the rule icon to open a rule for editing in the Rules Editor.
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3 Exchange Rates

Fishcakes International purchases fish in multiple markets using different local
currencies. To keep accurate track of costs, the company needs to convert these
purchases into a common currency. Fishcakes International translates all local
currency purchases into US dollars, which it derives through exchange rates.

Accurately modeling currency conversions can often present problems
because exchange rates can change very quickly, with a heavy impact on the
bottom line. Many tools are negatively impacted by the burden of calculating
daily exchange rates, or require that the rates be applied monthly. Calculation
on demand, though, combined with TM1’s efficient indexing, makes it easy to
calculate detailed models with daily exchange rates.

4>
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Exchange Rate Calculation within a Cube

One way to address exchange rates would be to add an Exchange Rate
element to the Purmeas dimension. Then, as analysts add information on
sales, they would enter the exchange rate for the sale at the same time. You
could then write a TM1 rule to calculate the price per Kg in U.S. dollars.

#2% Cube Viewer: local->purchase- >first E_|E|E|
File Edit Wew ©Options Help
i & | fist v @ E B & D [

PLIIMEaE
Cluantity Purchazed - K.gz | Prcedkg - IS0 | Prcedkg - LC
Trout 13.00 $1.33 7E.64
Shrimp 16.00 $.99 5716
Dogfish 23.00 392 5288

fizhtyppe

Ready

One problem with this approach is that it requires a lot of excess data entry,
with the exchange rate being duplicated for each fish type. The exchange rate
does not actually vary by fish type, but rather by the day and the currency in
use at a particular market. The duplicate data also invites errors. It is easy to
make a mistake with one or another of the many identical entries.

Though storing exchange rates in the cube where you want to calculate the
price in U.S. dollars is a valid approach, it is not the most efficient solution.
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Exchange Rate as an Attribute of the Market Dimension

You could also calculate the price per Kg in U.S. dollars by creating element
attributes of the Date dimension that track exchange rates for individual

markets.
i Attributes Editor: fishcakes--date - 10| x|
File Edit Help
Lisbon Exchange Rate [(Mumerc] | K.arachi Exchange B ate [Mumeric] | Wadivostak Exchange Bate [Murneric] | & | 0k, I
Jan-01 0868270 42659000 29.640000 oo
Jan-02 0871500 41.873000 29.6071000 Cancel |
Jan-03 0863000 41.939000 29.601500
Jan-04 0. 8E5500 41.830000 29.635000 Farmat... |
Jan-05 0864050 42249000 29.629000 -
1 | »

You could then create a rule that uses the ATTRN rules function to retrieve the
necessary attribute values and calculate costs in U.S. dollars. This is a perfectly
valid approach, particularly if attribute values are regularly updated through a
Turbolntegrator process.

Exchange Rate Tracked by Market

A third way to solve this problem is to use a two-dimensional exchange rate
cube MarketExchange, comprised of the dimensions Market and Date, and
store exchange rates in that cube. You can link the MarketExchange cube with
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The DB Formula

Table of Contents | Index

the Purchase cube to calculate price per Kg and total purchase price in U.S.
dollars. This is the solution you will develop, as it provides an excellent
example of inter-cube calculations with the use of DB functions.

The DB function allows you to write a rule that references values in any other
cube on the same TML1 server.

TM1 supports multiple interrelated cubes of differing but overlapping
dimensionality, so there are all kinds of applications that benefit from DB
functions.

In the following examples, you will connect purchases in the Purchase cube
(dimensioned by fish, market, and date) to exchange rates in the
ExchangeRate cube (dimensioned only by market and date). In other
applications, you might apply commission rates varying by employee to a
sales database dimensioned by employee, product and time. Or you could use
a cube containing percentages of active ingredients in pharmaceutical
products to derive production statistics in another cube, which contains
shipments by product.

4>

The Rule
To calculate price per Kg in U.S. dollars, you create a rule statement in the rule
for the Purchase cube that divides the price per Kg in local currency by the
exchange rate for the current market and date. The exchange rate, which is
stored in the MarketExchange cube, is retrieved by a DB function.
[Price/Kg - USD’]=['Price/Kg - LC'\DB('MarketExchange’,!market,!date);
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When you compile the rule and browse the cube you can see that the rule
indeed returns price per Kg in U.S.dolars (USD).

#2* Cube Viewer: local-=purchase->Price USD
File Edit

1= Ralliss Frice USD 0 7

Yiew Options Help

pUrmess

Jun-16 Jun-17 Jun-18
fizhtype Pricesk.g - LC| Pricedkg - USD | Pricedk.g - LC | Pricedta - USD | Pricedk.g - LC| Pricedkg - USD
Trout TE.ed $1.33 77.58 $1.35 72 $1.36
Shrimp 5716 $.93 5E.51 $.93 BE.74 $1.00
Sole 10247 $17.61 11817 171 1018.88 $17 88
Dogfish h2.88 $.92 5204 $.32 52,80 .93

q ] .

Ready

How a DB Formula Works

Let’s take a closer look at the DB function in the preceding rule statement.

The function has three arguments: the name of the cube from which values are
retrieved and two element references. Each element reference is preceded with
an exclamation point, often called a “bang.”

Cube name Element references

| —

DB('MarketExchange’,!market,!date)
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To understand the “bang”, keep in mind that the rule is executed only when a
value is requested. The expression “!market” tells the rules interpreter to use
the element of the Market dimension in the MarketExchange cube that matches
the Market element for the requested value in the Purchase cube.

When using DB functions, note the distinction between the source and target
cubes. The target cube is the cube whose rule contains the function, the one
receiving the value specified by the rule. The source cube is the cube providing
values, the one referenced by the DB function.

When writing DB functions always keep in mind the dimensional structure of
the target cube for which the rule is being written as well as that of the source
cube referenced in the DB functions. When TM1 evaluates a DB function it
looks at the cube specified by the first argument to the function and expects to
find an argument for each dimension of that cube, in the correct order. Each
argument can be any TM1 expression, but it must evaluate to a valid element
of the corresponding dimension.

To better understand DB functions and the use of the !dimension argument,
consider what happens when the TM1 server receives a request for the Price/
Kg - USD of Trout in Karachi on June 16th:

1. The server determines if the value requested matches any rule area
definitions.

[Price/Kg - USD’]=['Price/Kg - LC'\DB('MarketExchange’,!market,!date)

2. The request does match the area definition of the above rule statement, so
TM1 begins to evaluate the formula portion of the statement.

3. TML1 retrieves the value of Price/Kg - LC, keeping all other dimension ele-
ments constant (Trout, Karachi, Jun -16). In the view above, this value is
76.64.

4>
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4>

4. TML1 evaluates the function DB('MarketExchange’,!market,!date).

4.1.

4.2.

4.3.

4.4,

The first argument to the DB function tells TM1 to look in the
MarketExchange cube.

The second argument (!market) tells TM1 to use the element of the Mar-
ket dimension that corresponds to the value being requested. In this
case, the element is Karachi.

The third argument (!date) tells TM1 to use the element of the Date
dimension that corresponds to the value being requested. In this case,
the element is Jun -16.

The DB function evaluates to DB('MarketExchange',’Karachi’,’Jun-16’).
TM1 retrieves the value for Karachi and Jun -16 from the MarketEx-
change cube.

¥2* Cube Viewer: local->MarketExchange->Default E|@|E|
File Edit Wiew ©Options Help

B@ EDefault v£@
Wladivostol a0.43mM -
Anchorage 1

Buenos Aires 2.90002

K.arachi 574801

Boston 1

Helzinki 0.3575E3 —
Lizbon 0857063 j
Ready
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The exchange rate for Karachi on Jun -16 is 57.4801.
5. The formula portion of the rule evaluates to 76.64\57.4801.

6. TML1 calculates the value of Price/Kg - USD for Trout in Karachi on June 16
to be $1.33.

(]

ver Cube Yiewer: local-=purchase-=Price U5SD

File Edit Wiew Options Help

{5 B2l Pice UsD 0 7

pUrmess

Jun-16 Jun-17 Jun-18
fizhtype Pricesk.g - LC| Pricedkg - USD | Pricedk.g - LC | Pricedta - USD | Pricedk.g - LC| Pricedkg - USD
Trout ?E.84§| $1.33 77.58 $1.35 72 $1.36
Shrimp 5716 $.93 5E.51 $.93 BE.74 $1.00
Sole 10247 $17.61 11817 171 1018.88 $17 88
Dogfish h2.88 $.92 5204 $.32 52,80 .93

q ] .

Ready

Writing the Exchange Rate Rule Statement

Follow these steps to create the rule statement that calculates values for Price/
Kg - USD:

1. Inthe Server Explorer, right-click the Purchase cube, and click Edit Rule.

2. Move the cursor to the beginning of a new line beneath the existing state-
ment in the Rules Editor.
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4>

. Using the buttons in the Rules Editor and the techniques described in

Chapter 2, A Simple Rule, write the area definition and the first part of the
formula. When you are done, the partial statement should appear as fol-
lows.

[Price/Kg - USD’]=[Price/Kg - LC’]

. Click the button.

The button inserts a backslash character. This character is a division operator, but it is
different from the normal division operator, the forward slash (/). When you use the
backslash operator, any rule that results in division by zero returns the value O rather
than the N/A error.

. Click the Database Reference button.

The Select Cube dialog box appears.

This dialog box lets you select the cube from which the DB formula retrieves values.

. Select MarketExchange.
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M Select Cube

B[=1E

Currency

CurrencyE schangeR ate
Currenttdonth

Depletion

FizhRequired
[ngredients

[ rventar

] |

bd arketE #change
Plan

Praduction
purchaze

7. Click OK.

The Reference to Cube dialog box appears.

Table of Contents

Reference to Cube: local- =MarketExchange

DB['M ark etk rchange' Imark.et | date]
|
|

larL| |
mei:

market

Cancel

Index

4>

You want this reference to apply to all markets and all dates, so there is no need to

narrow the reference definition.

8. Click OK.

9. Enter a semicolon (;) at the end of the rule statement.

The completed rule statement should appear as follows:
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[Price/Kg - USD’]=['Price/Kg - LC'\DB('MarketExchange’,!market,!date);
10. Click Save to save the rule.

11. Open the Price USD view of the Purchase cube to see the result of the new
rule statement.

Note that all values for Price/Kg - USD are now calculated by the rule.

¥2% Cube Viewer: local->purchase->Price USD E|[E|E|
File Edit Wew ©Options Help
‘(& €2 | [ Frice UsD v Q@

Jun-16 Jun-17 Jun-18
Priceskg - LC| Pricedkg - USD | Pricedka - LC | Pricetg - USD | Pricedk.g - LC| Pricedkg - USD
b $1.33 77ea $1.35 772 $136 =
5716 £.93 BE.51 %98 5E.74 $1.00 :1
101247 $17.81 10817 $17.1 1018.88 1788
| h2.88 .92 5284 | $.92 52,80 $.934F
4 [

Exchange Rate Calculation Using a Lookup Cube

The preceding example is a good first step towards developing a rules-based
solution to currency conversion, but the DB function for currency conversion
does not reflect the fact that exchange rates vary by currency, not by market.
For example, both the Helsinki and Lisbon markets use the Euro currency, and
the exchange rate for the Euro fluctuates independent of the market in which it
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Is used. The preceding solution requires the identical exchange rate for the
Euro to be stored twice; once for Helsinki and once for Lisbon. Ideally, a
currency conversion solution stores the exchange rate for a currency in a single
location.

You can solve this problem of redundant data by using a cube that stores the
relationship of market to currency. The sample data contains just such a cube,
named Currency.

12¥ Cube Viewer: local->Currency->Default Z”E'E'
File Edit Wiew Options Help
‘H £ [ vefau vEEMED D

M arketCurrency

rnarket

b arketCurrency

Viadivostok [ Fubls
Anchorage Dallar
Buenas Alres Feso
K.arachi Rupee
Eoston Dallar
Helzinki Euro
Lizbon Eura
Ready
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This cube is comprised of two dimensions: the Market dimension, and a
dimension named MarketCurrency, which contains a single string element
(also named MarketCurrency).

Subset Editor: local-=MarketCurrency-= [Private]

Subset  Edit  YWiew Tools Help
i b @ v i ®, ; el 4
iV -l i iAAER e v|
= MarketCurency A pame Security Owner [ Lavel
S MarketCurrency String 0
Sl 5 >
[ fom g

When used in conjunction with a lookup cube that stores exchanges rates by
currency (CurrencyExchangeRate), you can develop a rule statement that
calculates Price/Kg -USD for each market based on the daily exchange rate for
a given currency. The next section illustrates the creation of such a statement.

Using a Nested DB Function

The following rule statement in the rule for the Purchase cube uses nested DB
functions calculates the value of Price/Kg - USD based on the current exchange
rate in a given market:

[Price/Kg - USD’]=['Price/Kg - LC'|\
DB('CurrencyExchangeRate’,DB('Currency’,!market,’MarketCurrency’),!date);

3-13



Exchange Rate Calculation Using a Lookup Cube Table of Contents | Index

How It Works

When the TM1 server receives a request for the Price/Kg - USD of Trout in
Karachi on June 16th from the Purchase cube, the following actions occur:

1. As always, the TM1 server determines if the value requested matches any
rule statement area definitions.
[Price/Kg - USD’]=['Price/Kg - LC'|\
DB('CurrencyExchangeRate’,DB('Currency’,!market,’MarketCurrency’),!date);

2. The request does match the area definition of the above rule statement, so
TM1 begins to evaluate the formula portion of the statement.

3. TML1 retrieves the value of Price/Kg - LC, keeping all other dimension ele-
ments constant (Trout, Karachi, Jun -16.) In the Purchase cube, this value is
76.64.

[

v Cube Yiewer: local-=purchase-=Jun-16

File Edit Yiew Options Help
T A= e
I | [

Pricest.q - LC| Purchaze Cost - LC | Quantity Purchazed - K.agz

="
7E.E4 939€.37 132.00 =

Ready

4. TML1 evaluates the nested DB functions
DB('CurrencyExchangeRate’,DB('Currency’,!market,’MarketCurrency’),!date).

4.1. The first argument to the outer DB function tells TML1 to look in the
CurrencyExchangeRate cube.
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4.2. The second argument to the outer function, which must resolve to a
valid element of the Currency dimension, is another DB function:

Table of Contents |

DB('Currency’,!market,’MarketCurrency’)

4.2.1. This nested DB function returns the value from the Currency
cube identified by the market for the value being requested
(Ymarket) and the element MarketCurrency. In this case, the TM1
server is processing a request for a value in the Karachi market,

so the function returns the string ‘Rupee’.

]

e &2

Wiewy Opkions Help

v% Cube Yiewer: local-=Currency-=Default [Z”E”E|
Fil=  Edit

E Drefauilt

E E B & D B

market

b ark.etCurrency

b ark etCurrency

*ladivostok ?ﬁuble
Anchorage Dallar
Euenos Aires Peso
K.arachi Rupee
Boston Drallar
Helzinki Eura
Lisbon Eurn
Ready

Rupee is a valid element of the Currency dimension.

Index

4>
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2~ Dimension Editor: local- =Currency |Z||E|[zl

Dimension  Edit  Wiew Help
17| i HEE OO H it Bl (Y T OGS iRk
AAER Lol vii%

11 Ruble

11 Daollar

n G

11 Eura

R

Rupee is the second argument to the outer DB function.

4.3. The third argument to the outer DB function is !date, which evaluates
to Jun -16, the date of the requested value.

5. The outer DB function evaluates to DB('CurrencyExchangeRate',’Kara-
chi’,’Jun-16"). TM1 retrieves the value for Karachi and Jun -16 from the
MarketExchange cube.
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e

L]

v%¢ Cube Viewer: local->MarketExchange-=Default |Z||E|r>__<|
File Edit WYiew Options Help

e ] Default v [ E B s H 7
Yladiviostok 30,430 A
Anchorage 1

Buenos Alres 2.30002

i | 574301

Boztoh 1

Helzinki 0857863 —
Lizbon (.857863 j
Ready

6. The formula portion of the rule statement evaluates to 76.64\57.4801.

7. TML1 calculates the value of Price/Kg - USD for Trout in Karachi on June 16
to be $1.33.
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Index

S ot
B ok S

]

%} Cube Viewer: local->purchase->Jun-16 [Private]

File Edit \Miew Ophions Help

i@ @ [ duns vVEEE®&E DD

Korachi &3

Jun-16 Jun-17 Jun-18 Jun-19

fizhtype Prices¥.g - LC | Pricedkg - USD | Pricedkag - LC | Pricedk.g - USD | Price/kg - LC | Pricedtg - USD | Pricedtq - LEl A
7E.B4 133 7758 $1.35 77 $1.36 7E.32|

Trout

=+ Rules Editor: local->purchase

File Edi Yew Help

[Purchaze Cost - LC|=M:['Quantity Purchased - Kgs'T{'Prcesg - LC:
H['Price/kg - USD'J=[Pricestg - LCTNDE[ M arketE xchange' Imarket Idate):

[Price/tg - USD'
[Purchasze Cost - USD)=M:[Purchaze Cast - LC'NDB['CurrencyE schangeR ate' . DB['Currency' Imark.et, "M ark etCurreticy'] 1 date):

: : [:] m [ant...] [_ Save _]
2l LR

e
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<>

Writing Nested DBs

With nested DB functions, you must ensure that the inner DB returns a valid
argument to the outer DB. The following procedure, which steps you through
the creation of the preceding rules statement example, illustrates one good
approach to creating nested DB functions.

1. Inthe Server Explorer, right-click the Purchase cube, and click Edit Rule.

The Rules Editor should already contain a statement to calculate Price/Kg - USD, which
you created earlier in this chapter.

2. Insert a pound symbol # at the beginning of the existing statement.
The pound symbol (#) is the comment character for TM1 rules.

3. Create the following text in the Rules Editor on a new line beneath the exist-
Ing statement. You can enter the text manually or use the function buttons.
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=+ Rules Editor: local->purchase

File Edit Wew Help

[Purchase Cost - LC'1=M:['Quantity Purchaszed - Koz Price/kag - LCY;
#['Prcestg - USD')=[Pricest.g - LCWDE['MarketE schange' Imarket Idate);
[Pricedk.g - USD']=["Price/k.g - LC']

E] E] m [Fu:unt...] [ Save l
OO0 & 000 0

4. Click the DB Reference button.
The Select Cube dialog box appears.

3-20  Applix TM1 Rules Guide



Exchange Rate Calculation Using a Lookup Cube

5.

6.
7.

M Select Cube |Z| |E| [z|

Currenttonth
Depletion
FizhRequired
|ngredients

| Fiventonys

b arketE nchange
Flan

Froduction
purchaze

(]
CurrencyE schangel ate [—]

Select CurrencyExchangeRate and click OK.

The Reference to Cube dialog box appears.

Reference to Cube: local-=CurrencyExchangeRate E'

DB['CurrencyE #changeR ate’ 1Curmency 1date]

[.-'f-.LL] [ Currency ] Al

L] [ dae | Al

Table of Contents

Click OK.
Insert a semi-colon (;) at the end of the statement.

The rule statement should now appear as follows.

Index

e
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=+ Rules Editor: local->purchase

File Edit Yew Help

[Purchase Cosgt - LC'1=M:['Quantity Purchaszed - Fgz' [ Pricestg - LCY;
#{'Pricest.g - USD']=["Prcestg - LETDEB['M arketExchange' Imark et Idate];
[Frice/kg - USD']=['Pricest.q - LD B['CurrencyE schangeR ate' | Currency Idate]]

E] m [Fu:unt...] [ Sawve l
SRR

Note that the DB function includes the argument !Currency, a reference to the current
element of the Currency dimension. However, the rule statement is being written for the
Purchase cube, which is composed of the dimensions FishType, Market, Date, and
PurMeas. The Purchase cube does not include the Currency dimension; the DB formula
as it now exists cannot resolve all arguments and displays an error message if you
attempt to save the rule.
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TM1 Error E'

Line 3: Swntax error on or before:
ICurrency, ldate);

imvalid skring expression
Rule could not be attached to the cube, but changes were saved.

You must replace !Currency with an argument that resolves to a dimension element of
the Purchase cube.

8. Select the text !Currency in the Rules Editor.

=* Rules Editor: local->purchase

File Edit Wiew Help

[Purchasze Cost - LE'J=M:['Quantity Purchased - kgs'T['Pricedtg - LCT;
#['Pricesta - USD)=[Pricet.g - LC'TWDB['M arketExchange' Imarket |date]:
[Pricestg - US0'=[Priceskg - LCDB['CurrencyE #changeR ate’ date]

E] : : [:] [I] [Fu:-nt...] [ Save l
L & Ul .

3-23



Exchange Rate Calculation Using a Lookup Cube Table of Contents | Index

9. Click the Database Reference button.
The Select Cube dialog box appears.
10. Select the Currency cube and click OK.

The Reference to Cube dialog box appears.

Reference to Cube: local-=Currency [g|

DB['Currency’ Imark.et |M ark etCurrency]

[.-’-‘-.LL][ market ] Al

[8LL| | MarketCur. | &

11. Click the Market Currency button.

The Subset Editor opens with the sole element of the MarketCurrency dimension.

Subset Editor: local- >MarketCurrency-=All

Subset  Edit  Miew Tools Help
=@ v| i By Qe (% i il
iV - @ NieY IAAEY e v|
S MarketCumrency -~ Security Crwner Twpe Level
1= Skring n]
3= s
[ [ :

12. Select the MarketCurrency element and click OK.
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13. Click OK in the Reference to Cube dialog box.

The complete rule statement should appear as follows.

=+ Rules Editor: local->purchase

File Edit Wew Help

[Purchase Cogt - LC'1=M:['Quantity Purchaszed - Foz 7' Price/kg - LCY;
#{'Pricest.g - USD']=['Pricestg - LETSDE['MarketE schange' Imarket Idate);
[Pricetq - U5D'=["Pricest.q - LCSDBI'CurrencyE schangeR ate' . DB Currency’ Imark.et,'Mark etCurrency'] | date);

(1) E B0 00 0 [E) (e
) O D00 O

14. Click Save.

15. Open the Jun -16 view of the Purchase cube to confirm that the new rule
statement calculates values for Price/Kg - USD.
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¥2* Cube Viewer: local->purchase->Jun-16 [Priv... E|E|PE|
File Edit Wiew Options Help

e &

v &) E b &8 D )

purmeas
[ Price/Kg - LC | PricesKg - USD
Trout 7bbd $1.33
Shrirmp 5716 4.99
Sole 112,47 $17.E1
Dogfish 52.88 $.92

Ready

This model using nested DB functions is more complicated than the first
model used to calculate Price/Kg - USD, but it has the significant advantage of
storing exchange rates for each currency in just one place and using a lookup
cube to determine the correct currency for each market.

Other Lookup Cube Examples

Exchange rates are only one example of the many uses of lookup cubes in
TML1. All of these depend on the DB formula. Here are a few other lookup
applications that been developed in TM1.:

= Products are sold in packages of different sizes. A Sales cube holds
information on sales by product package; a lookup cube holds the amount
of product held in each package. A rule yields the total amount of product
sold.

The rule in the Sales cube;

4>
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4>

[Products sold’] = [Packages sold’] * DB('PkgComp’, |Product, 'NoProd’);

= Labor costs depend on staffing and on salary, which varies by job grade. An
Expenses cube holds information on headcount by job grade, broken out
by month, division and location. A second lookup cube holds information
on average salary for each job grade. A rule yields salary expense by
month, division and location.

The rule in the Expenses cube:

[Labor costs’] = headcount’] * DB('AvgSal’, !\JobGrade, 'Salary’);

Calculating Purchase Cost - USD

The statement to calcluate purchase cost in U.S. dollars is similar to the
statement that calculates price per Kg in U.S. dollars. The statement divides
purchase cost in local currency by the exchange rate for the local currency:

[Purchase Cost - USD’]=N:['Purchase Cost - LC'|\
DB('CurrencyExchangeRate’,DB('Currency’,!market,’MarketCurrency’),!date);

To add this calculation statement to the Purchase rule:
1. Double-click the Purchase rule in the Server Explorer.
The Rules Editor appears.

2. Add the above statement immediately following the last calculation state-
ment in the rule. The complete Purchase rule should now appear as fol-
lows:
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=+ Rules Editor: local->purchase

File Edit Wew Help

[Purchase Cosgt - LC'1=M:['Quantity Purchaszed - Koz T Price/kg - LCY;

#['Pricestg - USD')=[Pricet.g - LCTWDE['MarketEschange' Imarket Idate);

[Pricedtg - USD=[Pricestq - LETSDB['CurencyE #changeR ate', DB Currency’ Imark et "M ark et Currency') | date];

[Purchase Cogt - 1SD'=M:['Purchaze Cost - LETSDB['CurrencyE schangeR ate', DB Currency’ Imark et "M ark etCurrency'] | date);

E] E] E] [FDHL..] [ Save l
() 0 & 0000

3. Click Save to save the rule.
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4 Using DB Functions to Move
Data Between Cubes

As you have seen, Fishcakes International tracks fish purchases by market.
However, as fish moves into inventory, you no longer need to track data by
market. Instead you need to transform purchase data into inventory data, and
then track inventory levels, inventory age, and the total daily cost of each type
of fish in inventory.

Data on inventory, as tracked in the Inventory cube, is dimensioned differently
from that of purchases. Purchases, as tracked in the Purchase cube, are broken
out by market, and each day’s purchases are new events. Inventory doesn’t
track the market in which fish was purchased, but since fish spoils quickly, you
need to know how old each batch of fish is. Local currency is important for
purchases, but inventory is only concerned with the U.S. dollar price.

To better understand the differences between the two cubes, consider the
dimensions and measures used by each cube, as shown in the following figure.
The cubes share only the FishType and Date dimensions and the cubes track
completely different measures. Yet despite these differences, you can use DB
functions to easily move data from the Purchase cube to the Inventory cube.
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P
= @ Purchase E--@ Inventory
E--Dg Dimensions E--Dg Dimensians
E----nn fishtvpe g----:“:l fishtvpe
é""l:u:l market E----DD date
é""|:||:| date E----:“: Drays0ld
?----nn purmeas 5----:“:' Inventory Measures
11 Purchase Cost - 15D 11 Cost of Fish Used
Il Price/fg - UsSD Il Quantity in Stock - Koz
Il Quantity Purchazed - Koz Il Purchaze Cost
11 Priceskg - LC 1 Average Purchase Pncedlg

11 Purchase Cost - LC

Creating Rules Statements for the Inventory Cube

The Fishcakes International model fills inventory from purchases, and

d

epletes inventory as production proceeds. To fill inventory, you need to create

several rules statements for the Inventory cube that accurately define how to
transform purchase data. The statements must accomplish the following:

Only values for Total Markets in the Purchase cube are moved to the
Inventory cube. This is because the Inventory cube does not track values by
individual market and does not include the Market dimension.

Values for each fish type in the Purchase cube must be moved to the
corresponding fish type in the Inventory cube. The two cubes share the
FishType dimension.

Values for each date in the Purchase cube goes to the same date in the
Inventory cube. The two cubes share the Date dimension.

Values for Quantity Purchased - Kg in the Purchase cube are moved to
Quantity in Stock - Kg in the Inventory cube.
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Creating Rules Statements for the Inventory Cube

= For any given date, values for newly purchased fish in the Purchase cube
are moved to element 1 of the DaysOld dimension in the Inventory cube.

The DaysOld dimension contains elements that reflect the age of fish in inventory.
Newly purchased fish is considered to be one day old. In a later chapter, you develop
rules to cycle inventory through the DaysOld dimension on a daily basis as the
inventory ages.

Calculating Quantitiy in Stock - Kgs

The following statement calculates the value of Quantity in Stock - Kgs for
DaysOld element 1:
['1’,Quantity in Stock - Kgs’]= N:DB('Purchase’,!FishType, Total Markets’,!Date,’Quantity Purchased - Kgs’);

This statement says that for any given fish type on any given date, the value of
Quantity in Stock - Kgs for DaysOld batch 1 is calculated by retrieving the
value of Quantity Purchased - Kgs for Total Markets from the Purchase cube.
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¥ Cube Viewer: local->purchase- >{Unnamed) |z E'E'
File Edit Wiew Options Help
i & v d) )

T otal Marketz

PLIMESS
Guantity Purchased - Kags | Purchase Cost - USD
4600 $14 652386

fizhtype

Ready

Lo

ver Cube Yiewern: local-=Inventony- =(Unnamed)

File Edit Wew ©Options Help

Be EEEE P
T -

|Fveentory Measures

Dayz01d Guartity in Stack - Kgs
— Drays0ld Tatal 4600 -

1 p  4EO0

2 0.00

Value of Quantity in Stock - Kgs for DaysOld batch 1 in 3 0.00

the inventory code is calculated by retrieving the value 4 0.00
of Quantity Purchased - Kgs for Total Markets from the 5 0.00 —
Purchase Cube 5 .00 j

Ready :

Calculating Purchase Cost

The following statement calculates the value of Purchase Cost for DaysOld
element 1.
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Creating Rules Statements for

the Inventory Cube

e

['1'’Purchase Cost’] = N:DB('Purchase’,!FishType, Total Markets’,!Date,’Purchase Cost - USD’);

¥ Cube

This statement says that for any given fish type on any given date, the value of
Purchase Cost for DaysOld batch 1 is calculated by retrieving the value of

Purchase Cost - USD for Total Markets from the Purchase cube.

File Edit

e |

Viewer: local-=purchase-=(Unnamed) |:| |E| E'

Wiew Options  Help

v E E e D P

Total karkets

Ready

fizhtype

puUrmea:z

[uantity Purchased - K.gg | Purchaze Cost - 5D
4600 $14 62386

e

7% Cube Viewer: local-=Inventory-={Unnamed) |:||E|[z|

Value of Purchase Cost for DaysOld batch
1 in the Inventory cube is calculated by re-
trieving the value of purchase Cost - USD
for Total Markets from the Purchase cube.

File Edit Yew Options Help

= & & (E Bl &2 D

o

Inventory Meazures
Diaps0ld Purchaze Cost

— Drayz0ld Tatal $14 52386 -]

1 - $14,623.56

2 £.00

3 $.00

| £.00

4] $.00 —

5 £.00 ﬂ
Ready 2

4-5



Creating Rules Statements for the Inventory Cube Table of Contents | Index

4>

Calculating Average Purchase Price/Kgs

The following statement calculates the value of Average Purchase Price/Kg for
DaysOld element 1.

['1')Average Purchase Price/Kg’] = N:['1’,’Purchase Cost’] \ ['1’,’Quantity in Stock - Kgs’] ; C:0;

This statement says that for any given fish type on any given date, the value of
Average Purchase Price/Kg for DaysOld batch 1 is calculated by dividing the
Purchase Cost of the batch by the Quantity in Stock - Kgs for the batch.

Adding the Statements to the Rule for the Inventory Cube

Chapter 3, Exchange Rates, explained how to construct DB functions using the
features of the Rules Editor, so you already have all the knowledge required to
construct the rules statements for the Inventory rule.

1. Right-click the Inventory cube in the Server Explorer, and click Create
Rule.

The Rules Editor appears. You have not yet written any rules statements for the
Inventory cube, so the editor is empty.

2. Create the following three statements in the Rules Editor.

['1’,)Quantity in Stock - Kgs’]= N:DB('Purchase’,!FishType, Total Markets’,!Date,’Quantity Purchased - Kgs’);
[1’/Purchase Cost’] = N:DB('Purchase’,'FishType, Total Markets’,!Date,’Purchase Cost - USD’);
['1’Average Purchase Price/Kg'] = N:['1’,’Purchase Cost] \ ['1’,’Quantity in Stock - Kgs’] ; C:0;

3. Click Save.

4. Open the Jun - 16 inventory view of the Inventory cube to confirm that these
statements calculate values as expected.
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Creating Rules Statements for the Inventory Cube

Note that the rules statements calculate values only for DaysOld batch 1. In later
chapters, you develop additional statements for the Inventory rule that calculate values
for all other DaysOld batches.

: local-=Inventory-=Jun -16 inventory |'_||E|[z|

File Edit ‘ew Options Help

B @ ﬁ.]un-minventary v £ @

Irventony Measures fizhitype

Cluantity in Stock - Kgs Purchaze Cost Average Purchaze Price/Kg
Days0ld Trout Cod |Pallack | Crab | Trout Cod Paollack | Crab Trowt Cod | Pallack | Crab
1 4600 3700 5500 2500 $14623.86 $112.01 ) $374.03| $1.344.88 £317.91 | $3.03  $6.30 $53.20
2 000 000 0000 000 $.00 $.00 .00 .00 $00 $00  $00 400
3 oo Qoo 000 000 .00 $.00 $.00 $.00 £00 %00 %00 %00
4 000 000 0000 000 $.00 $.00 .00 .00 $00 $00  $00 400
5 oo Qoo 000 000 .00 $.00 $.00 $.00 £00 %00 %00 %00
Ready
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5 Improving Performance with
Feeders

This chapter examines feeders, a feature of TML1 rules that can greatly enhance
performance.

TML1 rules are a flexible and powerful tool for working with multiple cubes of
different dimensionality. However, the flexibility and power come with a cost
— decreased consolidation speed.

Feeders allow you to restore TM1’s fast consolidation when using rules, but
require a bit of specialized knowledge and careful implementation. This
chapter provides you with the knowledge you need to improve the
performance of your TM1 applications that use rules.
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Table of Contents | Index

Before using feeders, you must understand the typical sparse distribution of
multidimensional data and TM1’s consolidation logic.

During consolidations, TM1 uses a sparse consolidation algorithm to skip over
cells that contain zero or are empty. This algorithm speeds up consolidation
calculations in cubes that are highly sparse. A sparse cube is a cube in which
the number of populated cells as a percentage of total cells is low.

When consolidating data in cubes that have rules defined, TM1 turns off this
sparse consolidation algorithm because one or more empty cells may be
calculated by a rule. Skipping rules-calculated cells will cause consolidated
totals to be incorrect. When the sparse consolidation algorithm is turned off,
every cell is checked for a value during consolidation. This can slow down
calculations in cubes that are very large and sparse.

Typically, multidimensional cubes contain many more cells with zeros than
with values. For example, consider the Purchase cube, where each type of fish
Is purchased in just a few markets. A typical view of the Purchase cube looks
like this:

4>
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) Cube Viewer: local->purchase- >{Linnamed)

File Edt Wiew Oplicne Help
& v | [l el ) 7
watll| Auanfity Puichased - Kigs

Shar | Guppy | Dogfizh | Lobsker) Scle | Hake | Hemng| Mackerel Shirp) Trowl | Flounder| S5es Leg: | Ciab | Pollack. Hock Owster | Cod Salmon| + Total Fish Tppes

Lizhoe 0.00) 000 456200 pooj 000 004 000 54700 233.00 38300 186.00 000 000 0.00 oop, oo 0.00 1877.00
Hekinki 185.00) 130,00 0ad poo| 161.00) 8600 53500 42200 000 D00 0.00 .00, 3000 0.00 000, 22200 0.00 1333.00
Bostan 0.001 130,00 000 430000 20200 21000 000 0.0 000 D04 13300 41500 000 21300 160,00 336,00 0.00 2411.00
Karachi 0.00) 000 36500 p.noj1Z1.00f 000 ooo [.00 183.00 343.00 0.00 0oo 0oo 0.0o ooop oo 0.00 1132.00
Ty T— 154000 0000 000 000/ 000 000 ooo oo 000 000l 000 000 000 2400 ool 0o 000 491.00
Ancharaoe .00 000 0od p.ooj 000 000 ooo 0.0 000 0oo 0.00 0.00) 10000 0.0o 0oo, 0oo 4100 141.00
Wladivoztak: 172000 000 0nod p.oop 000 000 ooo 0.0 000 [0oo 0.0o 0.00) 1713.00 0.0o 0oo 0od 3800 3£3.00
+ Total Marketz | 514.00| 2E000 82500 430000| 48400 256.00| 53500 9500 43200 73200 319000 #1500 30300 47300 TE0O0) B24.00 79.00 243300

KN M
Ready

Most values here are zeros, an indication that this cube is relatively sparse.
Multidimensional cubes are almost always sparse.

NOTE: There is a semantic distinction between a zero and a value that is
missing or non-applicable. Sparsity may apply to any of these possible states,
with possibly different results. In TM1, though, values can only be real
numbers, and the value zero is used to represent all of these states.

The impact of sparsity on calculations can be tremendous. Consider the
consolidated value (8433) at the intersection of Total Markets and Total Fish
Types, located in the lower right corner of the view above. If you add up every
possible cell required to calculate this value, you must add values from 119
different cells. However, if you add only the cells with non-zero values, the
number of components of the calculation drops to 46.
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If you change the element of the Date dimension, you see even maore sparsity,
since not all markets are open on every date, and not all fish are bought on
every date. For example, if you change the view and drill down to the single
date Jun -16, you see that the number of components of the Total Markets/Total
Fish Types consolidation drops to just 20!

On average, the more dimensions a cube has, the greater the degree of sparsity.

%% Cube Viewer: local->purchase->{Unnamed)

Fil=  Edit Wiew Options Heb
o0 oaEso s

M Cluarrity Puichased - kgs

Shark | Guppy| Doglish | Lobster Soke | Hake Hemng) Mackerel Shrimp | Trout Flounder | Sea Leas| Crab | Pollack. Hock Ovster| Cod | Salman |+ Tatal Fieh Tupes

Lishon noo) 0000 000 29000 000 000 000 000 120000 170033100 000 .00 000 000 oool oool 000 200,00
Helsink ool 000 000 000 000 400 000 4500 5200/ 000 0.00 000 0.00 13000 0.00 000 1zo0 000 12600
Boston 000 000 000 000 2400 700 000 000 000/ 000 000 000 0.00 000 2200 000 2500 000 7600
e 000 000 000 29000 000 300 000 000 000 15001300 000 0.00 000 000 0oo ooo 000 70,00
Busros fires 000, 000 000 0000 000 000 000 000 000/ 000 000 0o 0.00 000 33.00 0oo) o.ool 000 3300
e — ool 000 000 000 000 000 000 000 000/ 000 000 O 0.00 7000 000 ooo| ool 000 7.00
Vladivostok 000 000 000 0000 000 000 000 000 000/ 000 000 00 0.00 5000 000 0oo 000 000 5.00
+ Total Marketz | 000 000 000 5800 2400 1400 0.00 4500 17300 3300 4600 000 0.00 7500 39.00 000 3700 000 519.00

ki o]

Ready

Sparsity and Rules Calculation

When you attach a rule to a cube, it becomes very difficult to use sparse
consolidation. This is because TM1’s consolidation engine does not know how
to locate rules-derived values. Its only recourse is to scan every member cell of
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4>

a consolidation to see if it contains a number. And as you just saw, this can be
extremely inefficient.

Because consolidations will be incorrect if they skip values derived from rules,
TM1’s default behavior is to turn off sparse consolidation when rules are
defined for a cube. This ensures that all values are correct, but speed can
plummet by several orders of magnitude (roughly proportional to the degree
of sparsity of the cube data). If you build applications of even modest size that
work with sparse data, you will have to write feeders. The process of creating
feeders is described in detail in this chapter.

Each subsequent chapter in this guide contains instructions for creating
feeders to accompany calculation statements.

IMPORTANT: Rule-generated values are not displayed when zero suppression
is applied to a TM1 view unless the value resides in a cell that is fed.

Skipcheck and Feeders

Some small, dense rules applications can work in TM1’s default mode
(without sparse consolidations), but applications of any size begin to run very
slowly. To solve this problem, TML1 lets you restore sparse consolidation and
instruct the consolidation engine where to look for rules-derived values. To do
this, you use a set of instructions in the rule for the cube:

= In the Rules Editor, insert a SKIPCHECK declaration, which forces TM1 to
use the sparse consolidation algorithm in all cases.

SKIPCHECK;
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= Create feeder statements, which cause placeholder values to be stored in
rules-calculated cells, so that the cells are not skipped during
consolidations.

Feeder area => reference to rules-calculated value;

The feeder area identifies a component of a rules-derived value. When this component
contains a non-zero value, a placeholder is fed to cells containing the rules-calculated
value identified on the right-hand side of the statement. This placeholder alerts the TM1
consolidation engine to include the rules-derived value when performing
consolidations.

e Precede the feeder statements with the FEEDERS declaration:
FEEDERS;

= |If your rules define string values for any cells, you must also insert a
FEEDSTRINGS declaration as the first line in your rule:

FEEDSTRINGS;

The FEEDSTRINGS declaration ensures that cells containing rules-derived strings are
fed. If these cells are not fed, you cannot view rules-derived string values when zero-
suppression is applied to a view, nor can you reliably reference the cells in other rules.
Feeders for string cells should be inserted following the FEEDERS declaration in your
rule.

After inserting a SKIPCHECK; statement in a rule, you can no longer take for
granted that calculations are accurate. Even if rules are correctly defined,
consolidation results will be wrong if feeders do not accurately describe where
rules-derived values are located.

Your goal as a rules writer is to exactly specify all cells that contain rules-
derived values. When this is not practical, you can “overfeed,” or feed a
somewhat larger set of cells than is strictly required. Overfeeding does not
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produce wrong values, but it can slow down the system, especially when
defining feeders for consolidated cells (feeding a consolidated cell
automatically feeds all children of the consolidation). However, “underfeeding
”— failing to feed cells that contain rules-derived values — will result in
incorrect values and must be avoided at all costs.

Single-Cube Feeders

Generally speaking, every calculation statement in a rule should have a
corresponding feeder statement. The simplest feeders are those that apply to
calculations within one dimension of one cube, where the presence of a non-
zero value in one element implies the presence of a non-zero value in another
element.

To illustrate this, recall the first calculation statement you created for the
Purchase cube in the previous chapter .

[Purchase Cost - LC"|=N:['Quantity Purchased - Kgs']*['Price/Kg - LCT;

This statement calculates values for the area Purchase Cost - LC. Looking at
the statement, you can surmise that if the value for Quantity Purchased - Kgs
Is zero, the rule returns zero for Purchase Cost - LC. If the value for Quantity
Purchased - Kgs is non-zero, then the rule returns a non-zero value as well.
(This assume that for a given Quantity Purchased - Kgs there is always a non-
zero value for Price/Kg - LC.) In this case, Purchase Cost - LC contains a value
only when Quantity Purchased - Kgs contains a value.

To write accurate feeders, you need to focus on which component(s) of a
formula determine when a non-zero value is returned to the area.

4>
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For example, in the calculation statement above, Purchase Cost - LC is derived
from a product involving Quantity Purchased - Kgs. A view of the Purchase
cube might look like this:

¥ Cube Viewer: local->purchase->05-08 [Private] [:”E”‘S__q
File Edik Wiew Options Help

E @ RS g ]

F.arachi

fizhtype

Flounder | Trout | Shomp | Mackerel| Sole
[uantity Purchased - Koz 000 1300 1600 0.00 2.00
Purchaze Cost - LT 000 39627 91453 000 203740

puUrmeas

Ready

If nothing is bought (Quantity Purchased - Kgs is zero), then nothing is paid
(Purchase Cost - LC is also zero). In this case, Quantity Purchased - Kgs is the
component of the formula that determines when the rule returns a non-zero

value.
Knowing this fact, you can construct the required feeder as follows:
[Quantity Purchased - Kgs’]=>['Purchase Cost - LC;

This feeder says that when there is a non-zero value for Quantity Purchased -
Kgs, TM1 should feed a placeholder to Purchase Cost LC.

You can use this same approach to create feeders for the other calculation
statements in the rule for the Purchase cube.

The second calculation statement in the rule calculates values for the area
Price/Kg - USD.

4>
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[Price/Kg - USD’]=N:[Price/Kg -LC'\DB('CurrencyExchangeRate’,DB('Currency’,!market,'MarketCurrency’),!date);

Here, the value of Price/Kg - USD is dependent upon the value of Price/Kg -
LC. Specifically, Price/Kg - USD is a quotient dependent upon the dividend
Price/Kg -LC. You should use Price/Kg -LC to feed Price/Kg - USD.

[Price/Kg -LC’]=>['Price/Kg - USD;

The final calculation statement in the Purchase rule calculates values for the
area Purchase Cost - USD.

[Purchase Cost - USD’]=N:['Purchase Cost - LC’\DB('CurrencyExchangeRate’,DB(’Currency’,!market,’MarketCurrency’),!date);

The value of Purchase Cost - USD is dependent upon the value of Purchase
Cost - LC. Similar to the preceding calculation statement, Purchase Cost -
USD is a quotient dependent upon the dividend Purchase Cost - LC. You
should use 'Purchase Cost - LC to feed Purchase Cost - USD.

[[Purchase Cost - LC']=>['Purchase Cost - USD’];
Adding Feeders to the Rule for the Purchase Cube

To restore the sparse consolidation algorithm to the Purchase cube:
1. Double-click the rule for the Purchase cube in the Server Explorer.

2. Insert the SKIPCHECK; declaration at the top of the Rules Editor. The
SKIPCHECK; declaration must be the first line in the rule.

3. Add the FEEDERS:; declaration after the last calculation statement.

4. Enter the following three feeder statements immediately following the
FEEDERS; declaration.

[Quantity Purchased - Kgs']|=>['Purchase Cost - LCI;
[Price/Kg -LC’]=>['Price/Kg - USD’;
[Purchase Cost - LC']=>['Purchase Cost - USD’];
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The complete rule for the Purchase cube should now appear as follows:

=+ Rules Editor: local->purchase

File Edit Wiew Help

SKIPCHECE.;

[Purchasze Cost - LC'J=M:['Quantity Purchased - KgsT['Pricedkg - LCT;

[Pricetq - USD'=[Pricestq - LCTSDB['CurrencyE schangeR ate' DB Currency’ Imarket,'Mark etCurrency'] | date):

[Purchase Cogt - 1SD']=M:['Purchaze Cozt - LEPDB['CurrencyE schangeR ate'. DB Curency’ Imark.et,"Mark etCurrency'] | date);

FEEDERS:

['Guantity Purchaszed - kFgs'l=:[Purchase Cost - LCY;
[Pricesk.g -LC')=[ Pricedkg - USD;

[Purchase Cogt - LC'1=:['Purchasze Cost - 15D';

3

E] .E] m [Fu:unt...] [ Save l
L] -] O

5. Click Save to save the Purchase rule.

Feeding One Cube from Another

Things become a little more difficult when you need to write feeders for inter-
cube calculation statements, such as the calculation statements in the rule for
the Inventory cube that retrieve values from the Purchase cube.

As you recall, the calculation statements are relatively simple. Residing in the
rule for the Inventory cube, they look like this:
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['1’,)Quantity in Stock - Kgs’]= N:DB('Purchase’,!FishType, Total Markets’,!Date,’Quantity Purchased - Kgs’);
[1’/Purchase Cost’] = N:DB('Purchase’,'FishType, Total Markets’,!Date,’Price/Kg - USD’);

The feeders for these statements are simple, but they must reside in the rule for
the Purchase cube, not the Inventory cube. When working with inter-cube
rules, calculation statements reside in the target cube, while feeder statements
always reside in the source cube.

The following example guides you through the creation of feeder statements
for the Inventory cube.

1. Open the rules for both the Inventory and Purchase cube.

When creating inter-cube feeders, for best practice, have the Rules Editor for both the
source cube and target cube open in your workspace.
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- Rules Editor: local->Inventory
File Edit Miew Help

[ Quantity in Stock - Kgs= M:DEB['Purchase’ IFishType,Total Markets' 1D ate,'Quantity Purchazed - Kags');
[1".Purchaze Cozt'] = M:DB[Purchaze' IFishTupe,'Taotal M arkets’ 10 ate,'Purchaze Cost - USD');
[1'.'4werage Purchase Price/ka] = M:[1" Purchaze Cost] s [1" Quantity in Stock - Kas'l; C:0J

[Font...] [ Save ]

(1]
@

%" Rules Editor: local->purchase
File Edit Miew Help

SKEIPCHECK.;

[Purchase Cost - LC'=M:['Quantity Purchased - KgsT'Priceskg - LCY;

[Price/kg - USD']=[Price/r.g - LCTWDE['CurrencyE xchangeR ate’ DE[Currency Irmark et 'Mark etCurrency'’) Idate];

[Purchase Cost - JSD=M:[Purchase Cost - LCTWDB['CurrencyE xchangeR ate'. DB Currency’ Imark et 'hark etCurrency']. | date];

FEEDERS:

[Cuantity Purchased - F.os'l=:[Purchasze Caost - LC:
[Pricest.g -LC=[Pricedr.q - USDY);

[Purchase Cost - LC'=:['Purchasze Cost - 5D

(-] JJ
Loe | ) ) B0
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2. Position the cursor at the beginning of a new line after the last feeder state-
ment in the Purchase rule.

3. Enter the following text:

#Feeders for the Inventory cube follow

This line is a comment that makes the rule more understandable.

4. On anew line beneath the comment, enter the following feeder statement,
either by typing or by using the buttons in the Rules Editor:

[Total Markets’,’Quantity Purchased - Kgs']=>DB('Inventory’,!FishType,!Date,’1’,’Quantity in Stock - Kgs’);

This feeder statement ensures that any location in the Purchase cube identified by the
elements Total Markets and Quantity Purchased - Kgs feeds the analogous location in
the Inventory cube identified by the elements 1 and Quantity in Stock - Kgs.

The feeder is basically the inverse of the calculation statement in the Inventory cube that
requires the feeder:

['1’,’Quantity in Stock - Kgs’]= N:DB(’Purchase’,!FishType, Total Markets’,!Date,’Quantity Purchased - Kgs’);

5. On a new line below the feeder statement you just created, enter the next
feeder statement:

[ Total Markets’,'Price/Kg - USD’]=>DB(’Inventory’,!fishtype,!date,’l’,’Purchase Cost’);

Again, note that this feeder statement is the inverse of the calculation statement that
requires the feeder:

['1’/Purchase Cost’] = N:DB('Purchase’,'FishType, Total Markets’,!Date, Price/Kg - USD’);

The Rules Editor for the Purchase rule should now appear as follows:
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=* Rules Editor: local->purchase

File Edit Wiew Help

SKIPCHECK:;

[Purchaze Cost - LC|=M:['Quantity Purchased - KgsT{'Prcesg - LC:

[Fricedt.q - USD')=[Fricesk g - LC'NDB['CurmrencyE schangeR ate' . DB ['Currency' Imark et '™ ark etCurrency'] 1 date);
[Purchaze Cost - USD']=M:[Purchase Cost - LC'DB['CunrencyE schangeR ate' . DB["Currency’ Imarket, M arketCurrency'’]. 1 dal

|3

FEEDERS;

[Quantity Purchazed - Kaz'l=>[Purchase Cost - LC':

[Priceskg -LC = [Pricedkg - USDY;

[Purchaze Cost - LC = [Purchase Cost - USDY); B

H#Feeders for the Inventary cube follow
['Total Marketz', Quantity Purchased - Kgs'l=>DE[nventarny’ IFishType |Date, 7", Quantity in Stock - K.og';
[Tatal Markets', Pricedg - USD']=:DB[Irventary’ fizhtype 1 date, 1", Purchasze Cost');

£ |

E] [:] [I] [ant...] I Sawve ]
(o) O 000 @

54

|

6. Click Save in the Rules Editor for the Purchase rule.
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Troubleshooting Feeders

TML1 provides a tool called the Rules Tracer to assist in the development and
debugging of TM1 rules. When developing feeders, the Rules Tracer lets you:

= Trace feeders, to ensure that selected leaf cells are feeding rules-calculated
cells properly

= Check feeders, to ensure that the children of a selected consolidated cell are
fed properly

Rules Tracer functionality is available only in the Cube Viewer.

Tracing Feeders

The Rules Tracer lets you trace the way a selected cell feeds other rules-
calcluated cells.

Because you can only feed from a leaf element, this option is not available for
consolidated cells. The option is, however, available for leaf cells defined by
rules.

To trace feeders for a cell:
1. In the Cube Viewer, right-click the cell you want to trace.
2. Select Trace Feeders.
The Rules Tracer window opens. This window contains two panes.

The top pane displays the definition of the current cell location, as well as
the feeder statements associated with the current cell.

The bottom pane displays the locations fed by the current cell.
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The following example shows the result of selecting the Trace Feeders
option from the highlighted cell in the Jun - 16 view of the Purchase cube.
(This example shows a feeder statement that feeds cells in the Inventory
cube. You’ll create this feeder statement in a later chapter.)

¥2% Cube Viewer: local->purchase->Jun-16 |Z||E|[g|
File Edit Wew Options Help
1SRN =ak v (@ E B & D

puUrmeas

fizhibvpe Guantity Purchased - Kgs | Pricedkg - LT | Purchase Cost - LC
Traut 13,00 VE.64 99637
Shi =
Ll I Rules Tracer: local-=purchase
Here you can see that the selected Sale : :
cell, identified by ‘Quantity Dogish |0 2e¥
Purchased - Kgs’, feeds ‘Purchase + Total Ml Tracing Bezekrss
) otal
Cost-LC'in Fhe the current cube, P8 rchasel Trout, Karachi, Jun-16, Quankity Purchased - Kgs )
as well as (!fishtype, !date, ‘1’, Ready
‘Quantity in Stock - Kgs’) in the
Inventory cube.
['Tokal Markets', "Quantity Purchased - Kgs']=>DE( Inventory', IFishType, IDate, 1", 'Quantity in Stock, - Kgs';
Simple:  13.0000
Trace | Yalue
The bottom pane confirms that the — Y fi<ipiyrchase Cost - LC Fad
targets of the feeders are indeed fed. fi= Inventoryl Trout, Jun-16, 1, Quantity in Stock - Kgs ) Fed
Ready
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3. Double-click a location in the bottom pane.

This location becomes the current cell location in the top pane, and the
bottom pane displays any locations fed by the new current cell.

4. Continue double-clicking locations in the bottom pane until you have
traced the feeders to the level you require.

If a cube has a rule attached that uses SKIPCHECK and FEEDERS, you can
use the Rules Tracer to check that the components of consolidations that are
subject to rules are properly fed. You can check feeders ONLY from a
consolidated cell; the Check Feeders option is not available from leaf cells.

To check feeders:
1. Inthe Cube Viewer, right-click the consolidated cell you want to check.
2. Select Check Feeders.

The Rules Tracer window opens. This window contains two panes.

4>
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This examples shows the result of
checking feeders for the ‘1 Quarter’
consolidation. The botom pane shows
that none of the children of the
consolidation (‘Jan’, ‘Feb’, or ‘Mar’) are
fed. When the children of a
consolidation that is subject to rules
are not fed, cube values can be
inaccurate!

Table of Contents | Index

iRules Tracer: local-5SalesCube - 10| =|

File  Wigw

Checking Feeders

fixa SalesCubel Ackual, Germany, T Series 4,0 L Sedan, Gross Margin®e, 1 Quarker )

Calculated: 56,7390

Trace | Yalue |
2 2an nak fed
f=iFab not fed
fix Mar not fed
Ready v

The top pane displays the definition of the current cell (consolidation).

The bottom pane displays all components of the consolidation that are not
properly fed.

If the bottom pane is empty, the consolidation is fed properly and cube
values are accurate.

If the bottom pane displays components of the consolidation, you must edit
the rule associated with the current cube to contain feeder statements that
feed all the listed components.

4>
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6 Moving Data and Changing

| evels

In Chapter 4, Using DB Functions to Move Data between Cubes, you moved data
between cubes that shared some common dimensions. In many cases, cubes
have dimensions that are identical except for level. For example, one cube may
use a product dimension with leaf elements at the individual level like this:

B E Snhacks
11 Baiter Tots
En Chrn-Stix
11 Atlantic Trench Mouthfuls
11 Thin Fing
11 Silver Scales
B = Diet

':ﬂ Silver Scales
11 Thin Finz

A second cube may use a similar dimension, but omit the individual product
elements and have leaf elements at the product level:

& Product
(=)=

----- B = Fall specialties
- 11 Atlantic: Trenich Mouthfulz
11 Churn-Stis
11 Baiter Tots
= Snacks
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Such a situation often arises when separate cubes are used for planning and
actuals data. Typically, actuals data is kept in great detail, while planning data
Is kept in a less detailed form.

In this chapter, you’ll discover how you can use rules to move data from more-
detailed cubes to less-detailed cubes and to enter data at multiple levels of
detail. This type of scenario often arises when a model includes budgeting and
planning for production data where the granularity of production is more
detailed than that of the budget (monthly versus daily).

The Production and Plan Cubes

It is not a coincidence that Fishcakes International has exactly such a problem.
Their database keeps information on production by day, but they only plan by
month. Thus they have a pair of cubes, Production and Plan:

@ Production @ Plan
= Dg Dirmensions = Dg Dirmensions
an —akeType an CakeType
+-gg date ag Manth
oo ProductionMeasures aa PlanMeasures
En Production Cost : E n Cost
f1 Praduction Cast/K.g 11 Adj. % from lazt month
11 Quartity Produced - Kgs I_'l_F'|ar_1nEd Production Gty - Kgs

The key dimensional difference between these cubes is in their handling of
time. Actual values in the Production cube are tracked by day in the Date
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dimension, but values in the Plan cube are tracked only by month in the Month

dimension.

Date Dimension

Meonth Dimension

B = January 11 January
— 11 Jan-01 11 February
— 11 Jan-02 1 March
- 1 dan03 1 Apii
— 11 Jan04 1 May
— 11 Jan-05 11 June
— 11 Jan-06 11 July
— 11 Jan-07 11 August
— 11 Jan-08 11 September
— 1 Jan-03 11 October
11 Jan-10 11 Mowember
— 11 Jan-11 11 December
— 11 Jan-12

As the months go by, Fishcakes International executives want to see previous
months data from the Production cube appear in the appropriate months in the
Plan cube. Thus, January values from Production, which are consolidated,
should appear as January values in the Plan cube, where January is a leaf
element. The reason Fishcakes International maintains a separate cube for Plan
data is not to see the monthly aggregates created in the Production cube (this
you could easily do directly in the Production cube) but rather to allow for the
manual entry of plan numbers at the month level directly into the Plan cube.

Creating a Calculation Statement for Planned Production Qty - Kgs

Using the Rules Editor, you could write the following calculation statement for
the Plan cube. This statement attempts to calculate values for Planned
Production Qty - Kgs by retrieving analogous values for Quantity Produced -
Kgs from the Production cube:

4>
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[Planned Production Qty - Kgs']=DB(’Production’,!CakeType,!Date,'Quantity Produced - Kgs);

However, when you attempt to compile this statement, the following error
message appears.

TM1 Error, §|

Line 1: Syntax error on or before:

IDake, "Quantity Prod

invalid skring expression

Fule could not be attached to the cube, but changes were saved,

What Is the Problem?

The preceding rule statement includes a DB function that references the Date
dimension. (The !Date argument to the DB function instructs the TM1 server to
use the current element of the Date dimension.) Unfortunately, the Plan cube
for which the rule is written does not include the Date dimension. The TM1
server is unable to resolve the !Date argument, resulting in the error.

The Plan cube does contain the Month dimension, which shares common
element names with the Date dimension. If you substitute a reference to the
Month dimension for the original reference to the Date dimension, the rule
compiles and correctly moves data from the Production cube into the Plan
cube.

[Planned Production Qty - Kgs']=DB('Production’,!CakeType,!Month,’Quantity Produced - Kgs’);
To create the calculation statement for the Plan cube:
1. Right-click the Plan cube in the Server Explorer, and click Create Rule.

2. Enter the calculation statement in the Rules Editor.
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" Rules Editor: local->Plan |Z||E|[Z|

File Edit Yew Help

SKIPCHECK,;
['Planned Production Gty - Kgs'=0B0'Production’ /CakeType IMonth,'Guantity Produced - Kgs";

3. Click Save to save the rule.

4. Confirm that the rule works by opening the Jan - Mar view for both the
Production and Plan cube. The Jan - Mar view of the Plan cube pulls values
from the identically structured view of the Production cube.

e
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% Cube Viewer: local->Plan->Jan - Mar

File Edit Wew Options Help

H £ Jan-Ma v [ E B & D P Plan cube

4 &
pulls values
from

Production
| cube

Froductiont easures Flant easures

Quantity Praduced - Koz Month Planned Praduction Gty - Koz

+ January 7964 JartEm - 7 56400 i‘
+ Februarny B718 Fetrmam P 5.718.00
+ March 6513 arch B £513.00 j
Ready Ready

How It Works

The trick is that even though the source cube (Production) does not have a
Month dimension, the DB function scans the referenced cube for dimension
elements whose names match those of elements in the equivalently ordered
dimension in the target cube. In this case, the DB function looks for elements in
the Month dimension that match element names in the Date dimension.

For example, when the following rule statement exists in the rule for the Plan
cube, suppose the TM1 server processes a request for the value in the Plan
cube at the coordinates Total Fish Cake Types, January, Planned Production

Qty - Kgs.
[Planned Production Qty - Kgs]=DB(’Production’,!CakeType,!Month,’Quantity Produced - Kgs’);

When this statement is executed, the TM1 server performs the following
actions:
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It checks if the requested value from the Plan cube corresponds to the area
definition of the rule statement. In this example, the requested value lies at
the intersection of Total Fish Cake Types, January, Planned Production Qty
- Kgs, so it does correspond to the area definition.

The server then looks in the Production cube for a value whose CakeType
element is Total Fish Cake Types (the CakeType element for the value
being requested in the Plan cube), and whose second dimension element
corresponds to the Month element for the value being requested. In this
case, the second dimension in the Production cube is Date, which contains
the element January. This element exactly corresponds to the current Month
element for the value being requested in the Plan cube.

Note that the server does not try to verify that the Month dimension is part of the
Production cube. It simply verifies that the current element in the Month dimension is a
valid argument to the DB function.

The server uses Quantity Produced - Kgs as the final argument to the DB
function.

The DB function returns a value for Planned Production Qty - Kgs.

As with previous rules you’ve written, you now need to write a feeder that lets
the consolidation engine know where there are rules-calculated values in the
Plan cube.

Keeping in mind the Date/Month discrepancy reviewed above, the following
feeder statement in the rule for the Production cube (recall that the feeder in an
inter-cube rule always goes in the rule for the source cube) is accurate:

[Quantity Produced - Kgs']=>DB('Plan’,!CakeType,!Date,’Planned Production Qty - Kgs");
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For a given CakeType and Date, this feeder statement feeds Planned
Production Qty - Kgs in the Plan cube when the Production cube contains a
value for Quantity Produced - Kgs. Note that the DB function in the feeder
statement references the Date dimension, which is not a member of the Plan
cube. (Month is actually the second dimension of the Plan cube.) As with the
calculation statement above, this works because the Date and Month
dimensions share common element names.

To add the required feeder statement to the rule for the Production cube:
1. Double-click the Plan rule in the Server Explorer.

2. Enter a SKIPCHECK; declaration at the top of the rule.

3. Click Save in the Rules Editor.
4

. Right-click the Production cube in the Server Explorer and click Create
Rule.

The Rules Editor appears.
5. Enter a FEEDERS:; declaration in the Rules Editor.

6. Enter the following feeder statement immediately following the FEEDERS;
declaration:

[[Quantity Produced - Kgs']=>DB('Plan’,!CakeType,!Date,’Planned Production Qty - Kgs’);
7. Click Save in the Rules Editor.
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7 Rules for Time-Based

Calculations

In this chapter, you learn how you can use TM1 rules functions to implement a
variety of sophisticated time calculations. Time-based calculations appear in
nearly all TM1 applications. Budgeting, planning, forecasting, trending
moving averages, and cumulative sales totals all require time calculations.

While TM1 rules do not have explicit functions to do leads and lags, to
calculate time series or step through months and years, you can implement all
of these functions by using combinations of functions.

In this chapter, you practice the use of the DIMIX function and its inverse, the
DIMNM function. DIMIX returns the index of a given dimension element — its
position in the dimension; DIMNM returns the dimension element given the
index.

You also learn about the DNEXT function, which returns the next dimension
element, and TIMVL, which does some date conversions. You also examine the
use of the STET function to allow data input.

To illustrate the flexibility of these functions, you solve one problem several
ways, each time approaching the problem from a different angle.
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You have moved actual Production data into the Plan cube in the Fishcakes
International model, but you still have more to do. The point of a plan is not
simply to restate actuals, but to estimate the future. This requires doing
various types of time series calculations.

Many companies like to produce reports combining actuals with projections.

Numbers for past months represent actual performance; those for future
months are best-guess projections.

Fishcakes International puts both types of data into one Plan cube. Actual
values are derived through calculation statements that reference the
Production cube; future months are calculated based on performance so far,
combined with a month-by-month percentage change in production. Each
future month’s projection is calculated by applying the standard percentage
change for that month to the value for the previous month.

4>
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In a spreadsheet, the calculation to adjust values on a monthly basis looks like
this. In this chapter, you create such projections in TM1 using rules.

A | B | ¢ |
1
2 |Caketype: Salty Cake
3
4
]

Adj. % Cluantity
from last  Produced
2] rmanth - Kgs
7 |danuary 27500 .
8 |Fabruary 170.00 :I_cgltlj‘:; production
8 |March 95%| 163.20 5
10 | April 95%| 155.04
11 |May 105%] 16279
12 [June 106%] 172.06
13 |July 107%| 184.64 |- Planned values derived by multiplying previous
14 |August 93% 17101 month by adjustment percentage.
15 | September 9% 157938
16 |October 9% 18640 For example, the planned value for April is
17 |Movember 100% 15540 derived by multiplying the planned value for
18 |Decemhber 102%] 15109 — March by the adjustment percentage for April.
The function used to derive the planned value for
April (cell C10) is =C9*B10.
Adjustment
percentages

Four Solutions

To illustrate the options available, this chapter explores several ways to tackle
this problem, presented in order of increasing complexity. Each solution has
different strengths and weaknesses. In the real world, no two applications are
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identical; any one of these approaches may be more appropriate for one
situation than for another.

First Try: Sequential Monthly Statements

The simplest solution is to write a separate rule statement for each month.

For previous months, you want to bring in actuals from the Production cube;
for future months, you want to generate estimates within the Plan cube by
applying the Adj. % from last month number. Assuming that you are writing
the rules in March, this means that you take actuals values for January and

February from the Production cube, then generate the rest of the values from
the adjustment percentages.

7-4 Applix TM1 Rules Guide



Four Solutions

2% Rules | AES

Table of Contents | Index

4>

The rule statements for the Plan cube would look like this:

[Januany','Planned Production Gty - Kgz'l=DB['Froduction’ |ICakeT wpe IMonth, TQuarterly Produced - Koz A
['Februan','Planned Production Gy - Kagz'l=0 B[ Production’ | CakeT ype M onth, Quarterly Produced - kK.gs';

['March', Planned Praduction Gty - Kaz=[Februan', Flanned Praduction Gty - Kgs'TFDBE[Flan' | CakeTvpe, March'\Ad|. % fram lazt month');
[‘&pril’,'Planned Production Gty - Kgz1=["M arch’,'Planned Production Gy - Kgg'FDB['Plan’ | CakeT vpe,'dpnl Ad). % from last month');

['May' 'Planned Production Gty - Kge'l=4prl",'Flanned Production Gty - K.gs"TFDE['Plan' |CakeT ype,'May' 'Ad). % from lazt month'];

[June','Planned Production Gty - Kos'l=[May', Planned Production Gty - KogzTDB['Plan’ JCakeT ype, June',Ad). % from last month');

[July', Flanned Production Gty - Kos'l=June’,'Planned Production Gty - Kos'FOB['Plan' 1CakeT ppe,\July' ‘Ad). % from lagt month');

[August’, Planned Production Gy - Kgz'l=[July’, ' Planned Production Gy - Kgz'TDB['Plan’ 1Cake T wpe,bugust’,'Ad). % from lazt month'];
['September’,'Planned Production Gty - Kaz'l=[August’,'Planned Production Gty - £az'TDB(['Plan’ ICakeType.'September’ Ad). % from last month');
['Dctober,'Planned Production Gty - Koz=["September’, Planned Production Gty - Koz TFDB['Plan' ICakeT ype, ' October’,\Adj. % from last month'];
[Movember','Planned Production Gy - Kgz'l=['October’,'Planned Production Gty - K.gs'FDB['Plan' ICakeT ppe, Movember' Ad). & from lazt maonth');
[December . 'Planned Production Gty - Kgz'l=[Mowember’, Planned Production Gty - Koz TFDE['Flan'lCakeT ype.'December’,'dd). & from lazt month'];

[:] [I] [Fu:unt...] [ Save ]
000 O

8]0

As the following view of the Plan cube illustrates, this rule accomplishes the
job of moving data into the Plan cube from the Production cube for the months
of January and February. The rule also correctly calculates planned Production
Quantity Values for the months of March through December.
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¥ Cube Viewer: local->Plan->Default

File Edit Wiew Options Help

‘[{ €2 | Default

B(=1E

E E B & D B

Adj. & fram lazt month | Planned Production Gy - Kgs

January %
February %
March 363
April 5%
Em 105%
Jure 106%
July 107%
ALgust ¥ A
S eptember Q2%
October 99
Movember 1003
December 103%

Copies TM1 data walues Far the current view inko the spreadshest

275.00
17000
16320
15504
16273
172E6
18464
A
~ 157.98
15640
15640
~ 1E1.09

This solution has the advantage of being easy to write and understand, but has

significant limitations:

= |tis excessive to have to write twelve separate statements, one for each

month.

= The statements need to be changed each month as the year advances (new
values from the Production cube have to be brought into the Plan cube each

month, requiring a change to the statements).

Index

4>
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= |f the associated feeders are similarly hard-coded, they too will need to
change each month.

A Second Way: Using the DIMNM - DIMIX Idiom

TM1 dimension handling functions allow you to write much more powerful,
and easy-to-maintain rules than those in the example.

A pair of functions, DIMIX and DIMNM, when used in combination, allow you
to move forwards and backwards along dimensions.

The DIMIX function returns a number corresponding to the position, or index,
of a given element in a dimension. The DIMNM function is its inverse,
returning a dimension element given the index.

For example, DIMIX ('Date’, ‘'Nov -17’) returns the index of the element Nov -17
in the Date dimension, which happens to be 322. Correspondingly,

DIMNM ('Date’, 322) returns Nov -17, the 322nd element of the Date
dimension.

The real power of these functions, though, is when they are combined.

DIMNM('Date’,DIMIX('Date’, 'Nov -17°)) uses the DIMIX function to retrieve the
index of Nov -17, then passes that index to the DIMNM function to retrieve the
element with that index. Thus, it returns what it started with, Nov -17.

DIMNM(’'Date’,DIMIX('Date’, 'Nov -17°) -1) retrieves the index of Nov -17 (322),
subtracts 1 from it to get 321, and returns the element with that index. It
therefore returns Nov -16, the element immediately preceding Nov -17.

Similarly, DIMNM('Date’,DIMIX('Date’, 'Nov -17°) +1) returns Nov -18, the
element immediately following Nov -17.

77
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Perhaps most useful, though, a DB function containing the expression
DIMNM('Date’,DIMIX('Date’, IDate) - 1) will “step back” through every element
of the Date dimension and relative to each date element, retrieve the previous
date.

Using this construction, you can replace the ten month-specific statements in
the Plan rule that calculate future planned production quantities with one
(somewhat more complex) statement.

=" Rules Editor: local->Plan [Z”E|rz|
File Edit WYew Help

[January','Planned Praduction Gty - K.gz'l=DB[ Production’ ICakeT vpe IMaonth, Quarterly Produced - K.gs':
['Februan' 'Planned Production Gty - K.gz'l=0B[ Production’,|CakeT ppe IManth, Quartery Produced - K.gz');

['Planned Production Gty - Kgs']=DEII:'F‘Ial'|',!CakEzT':.-'pE:,DIMNM('MDI‘ITh',(DIMIH('MDI‘ITH',!MDI‘I’Ehi] =171 'Planned Production Gy - Kgs"*['Adi. % from last month'];

0
&
&
@

: E] m [Fn:mt...] [ S ave ]
-] D O

The single calculation statement

[Planned Production Qty - Kgs']=DB('Plan’,!CakeType,DIMNM('Month’,(DIMIX('Month’,!Month) -1) ),[Planned
Production Qty - Kgs'] * ['Adj. % from last month’];
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accurately retrieves Planned Production Qty - Kgs values for the months March
through December. This statement uses a DB formula to refer to the current
cube. (As you may recall, the DB formula is much more flexible than bracket
notation. In this case, a DIMNM function returns the argument for the Month
dimension to the DB formula. Such formulas cannot be used in bracket
notation.)

To better understand how this statement works, consider what happens when
the TM1 server receives a request for the value of Planned Production Qty -
Kgs of Salty Cake in the month of March:

1. The server evaluates IMonth to March, the month that is being requested.

2. DIMIX('Month’, 'March’) evaluates to 3, the index value of March in the
Month dimension.

3. 3-1evaluates to 2.
4. DIMNM(’Month’,2) evaluates to February.

5. ICakeType evaluates to Salty Cake, the caketype of the value that is being
requested.

6. DB('Plan’, 'Salty Cake’, 'February’, 'Planned Production Qty - Kgs’) evalu-
ates to 170.00.

7. ['Adj. % from last month’] for Salty Cake and March evaluates to 96%.
(Remember, the server is processing a request for a value in March.)

8. The server multiplies the value of 170.00 by 96% to return 163.20, the
Planned Production Qty - Kgs of Salty Cake in the month of March.

This new statement has the benefit of replacing ten statements with one.
However, the rule for the Plan cube still includes two month-specific
statements that pull values from the Production cube, and a new month-

4>
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specific statement will have to be added to the rule each month to pull the
latest actual values into the Plan cube.

Ideally, the rule for the Plan cube should use a single statement to retrieve
values for all months, and it should not be necessary to edit the rule from
month-to-month.

A Third Approach: Using DIMIX for Comparisons

This next example replaces all the calculation statements in the rule for the
Plan cube with a single conditional statement that calculates all Planned
Production Qty - Kgs values, whether actual or projected.

Because the months are arranged in sequential order in the Month dimension,
the index values for the earlier months of the year are smaller than the index
values for later months. You can use this fact to your advantage in constructing
a statement that pulls values for all months before March from the Production
cube, while calculating values for March and later months directly in the Plan
cube.

7-10  Applix TM1 Rules Guide



Four Solutions Table of Contents | Index

=® Rules Editor: local-=Plan

File Edit Yew Help

[Flanned Production Oty - Kgz'l= |F [DIMEIMonth' Month) < DIMEEMonth',' March] |
DB['Production’ ICakeT ype. Month, uantty Froduced - Egsz’), DE[FPlan Cake | vpe,
DIMMMI Month' [DIME=["Month’ IMonth] -1] ].'Planned Production City - Kge'T [4d). % from lagt month']);

(-] IO O [Fore. ] [[sae ]
L] HiNragn

This single statement accurately retrieves and calculates values for all months.
If the value requested is for a month prior to March, the function
DB(’Production’,!CakeType,!Month,’Quantity Produced - Kgs’) retrieves the
value from the Production cube. If the value requested is for the month of
March or later, the formula
DB(Plan’,!CakeType,DIMNM('Month’,(DIMIX('Month’,!Month) -1) ),’Planned
Production Qty - Kgs’)* ['Ad). % from last month’] calculates the value.

This single statement is an improvement over previous solutions, but it uses a
literal month name as an argument to the second DIMIX function. You must
edit this month name as you progress from month to month.

Ideally, though, you should not need to edit a rules statement on a monthly
basis.
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One possible solution would be to use the TIMVL function, which returns the
numeric value of a component of a date/time value, in combination with the
NOW function, which returns the date/time value of the current time. For
example, TIMVL(NOW, M’) returns the numeric value of the month for the
current time. Any time during the month of March, this function returns 3.
This numeric value nicely coincides with the index value for the March
element in the Month dimension. (For complete details on all TM1 rules
functions, see Appendix A of this book or refer to the TM1 online help.)

You can now fine-tune the single calculation statement in the rule for the Plan
cube so that values for all months before the current month are pulled from the
Production cube, while values for the current month and later are calculated in
the Plan cube.

=® Rules Editor: local-=Plan

File Edit Yew Help

[Flarned Production Gty - Kgs'l=IF [DIMEMaonth' IMaontk] < TIMWLIMNOW ",
DEB['Production’ 1CakeT ype. Maonth, Duantity Produced - Kagz', DE['Plan’ |CakeT vpe,
DIMMNM[ Month' [DIME[Month' IMonth] -1] |.'Planned Production Gty - Ege'F* [Ad). % from last month']);

E] : : E] m [Fu:unt...] [ Save l
5 000 ©

7-12  Applix TM1 Rules Guide



Four Solutions

Table of Contents | Index

Using the TIMVL function eliminates the monthly rule change requirement.
This type of solution is appropriate where you are interested in moment-by-
moment time changes, for example in stock market applications.

For a monthly budgeting application, though, this solution is less than ideal
because you might want to control the month for which data is queried. After
all, most companies do not have all their actuals ready on the first of the
month. Also, you might want to set the month back later, to review projections
as they appeared on a previous month.

Best Solution: Using a String Cube to Store a Variable

Instead of hard-coding the month or using a function to retrieve the current
month, it would be best to create a variable with a user-controllable value, so
that you can specify the current month. This can be done with a string cube
that is just big enough to hold the variable.

For example, the cube CurrentMonth is comprised of two dimensions,
aNumber and aString. Each dimension contains a single element, so the cube
contains just a single cell that can accept the name of the month that you want
to set as current.

4>
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#2% Cube Viewer: local-=CurrentMonth-=(Unnamed) |Z||E|[z|

File Edit Yew Options Help

el & v & El b & O B

aSting

aMurnber June

Ready

To retrieve this value, you can use the function:
DB('CurrentMonth’, 'aNumber’, 'aString’)

You can then pass the DB function as an argument to the DIMIX function to
determine the index value of the month as follows:

DIMIX(MONTH’,DB(’'CurrentMonth’, 'aNumber’, ‘aString’))

This returns the index of the month in the CurrentMonth cube.

4>
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You can now further refine the rule statement to incorporate this reference to
the CurrentMonth cube.

=2 Rules Editor: local-=Plan

File Edit Wiew Help

[Planned Production Gty - Kas'l=IF [DIMEMonth' JMonth] < DIME]Montk’ DE['Currentt onth','aMumber','aString']),
DB['Production’ ICakeT ype, bonth, Quantity Produced - Kaz'), DE['Plan’ |CakeTupe,
DIMMH M Motk [0 ="M onth' 1M onth] -1] 1.'Planned Production Gty - Kgse'T (&) % from last month']);

This statement says that if the month index for the Planned Production Qty -
Kgs value being requested is less than the index of the month contained in the
CurentMonth cube, retrieve the value from the Production cube, otherwise
calculate the value by multiplying the Planned Production Qty -Kgs value of
the previous month by the Adj. % from last month.
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%5} Cube Viewer: local->CurrentMonth->(Unnam... [ |[B][X] %% Cube Viewer: local->Plan->Default M=
File Edit Wiew ©Options Help File Edit Yiew Options Help
= & v (@ E B & D [ 2 [ Defaut v [ £ B & D
Plankeasures
aString Manth Ad. & from last rmanth | Planned Production Gy - Egs
June s AT [=TulX | 275.00
Ready February EIEfél L 170.00
arch 6% 230.00
When the string in the April 953 230.00
CurrentMonth cube is ‘March,’ bl 105% 285,00
the Plan_ cube pulls Planned e 1063 0210
Production Qty values for -
January and February from the July 107% 323.25
Production cube, then calculates August E k4 300.62
all other values directly in the S eptember g 276 5T
Plan cube. Olctoher 99% 27380
Movember 100% 27380
December 103% 28202
Ready

You can now control the calculation of values in the Plan cube by changing the
string in the CurrentMonth cube, which is part of the sample data for this
guide.

When the string in the CurrentMonth cube is ‘March,’ the Plan cube pulls Planned Production Qty
values for January and February from the Production cube, then
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12! Cube Viewer: local->CurrentMonth->{Unnam... |Z||E|rz|

File Edit Wiew Options Help File Edit Yiew Options Help

¥ Cube Viewer: local->Plan->Default :”E'E'

i | v & E 8D P ‘[ & [ Defaut v & E 8D P

aString kanth Adj. % fram last month | Planned Production Gty - Kgs

aturmber June Fartan 275 00
Feady u Fehruary 5% — 170.00
. March 6% — 230,00
When you change the string in the : - 56000
CurrentMonth cube to ‘June,’ the A ¢ :
Plan cube pulls Planned Production S E 105% 285.00
Qty values for January through May Juna 106% 30210
from the Production cube, t_hen . July 107% 19795
calculates all other values directly in -
the Plan cube. August 3% 300.e2
September 2% 2TR.57
Octaber 3% 27380
Movember 100% 27380
December 103% 28202
Ready

This solution satisfies all the requirements of a well-written rule. It uses only
one rule statement for all months, and it makes it unnecessary for you or other
users to edit the statement on a regular basis. Additionally, this solution allows
you or other users to set the current month as required.

Creating the Calculation Statement for Planned Production Qty - Kgs

To create the calculation statement that determines the value of Planned
Production Qty -Kgs:

1. Right-click the Plan cube in the Server Explorer and click Edit Rule.
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2. Insert a pound sign # at the beginning of the existing calculation statement
for ['Planned Production Qty - Kgs]].
3. Enter the following calculation statement below the last existing calcluation
statement in the Rules Editor.
[Planned Production Qty - Kgs’] = IF (DIMIX('Month’,!Month) < DIMIX('Month’,DB('CurrentMonth’,’aNumber’,’aString’)),
DB(’Production’,!CakeType,!Month,’Quantity Produced - Kgs’),
DB(’Plan’,!CakeType, DIMNM('Month’,(DIMIX('Month’,!Month) -1) ),’Planned
Production Qty - Kgs’)* ['Ad]j. % from last month’]);

4. Click Save.

5. Open the Salty Cake view of the Plan cube to see the result of the state-
ment.
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%% Cube Viewer: local->Plan-=Default
File Edit  Yiew

S[=/e3

Qptions  Help

15 Rall=

Drefault hd Q@

Fdanith

Plantdeazures

Adj. % from lazst month | Planned Production Gty - Koz

January =[5 275,00
Februarn 5% 170.00
March 963 23000
Aypril 5% 230.00
b ay 105% 285.00
June 106% 0210
July 107% 323.25
August 3% 300,62
September 92% 27R.57
Dctober 93% 273.80
Maovember 100 273.80
Decenber 103% 28202
Ready

Note that the values in this view vary depending on the month specified in the
CurrentMonth cube. The above view reflects values when the CurrentMonth
cube contains the string June. All Planned Production Qty - Kgs values for
months prior to june are retrieved from the Production cube. All other Planned
Production Qty - Kgs values are calculated by applying the Adj. % from last

month to the previous monthly value.

Index
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Feeding Time Series

There are a variety of ways to feed time series calculations. You are somewhat
more limited in your options with feeder statements than with calculation
statements, though, because you cannot limit the scope of the feeders to N: or
C: elements. One consequence of this is that you must frequently create
statements that result in overfeeding.

Overfeeding does not result in erroneous results; it simply forces the
consolidation engine to scan more cells than necessary, resulting in longer
calculation times. Depending on cube size and sparsity, this can have a very
large effect or no visible effect at all. Before spending great efforts on avoiding
over-feeding, it is worthwhile to give some thought to just how important an
impact it will have.

Hard-Coded Feeders

Recall that the first attempt to create rules for the Plan cube in this chapter
used sequential statements with hard-coded month names. Analogous to those
rules statements would be a set of feeders in the Plan rule as follows:

FEEDERS;

[February’,’Planned Production Qty - Kgs']=>['March’,’Planned Production Qty - Kgs’];
[March’, 'Planned Production Qty - Kgs’]=>['April’, 'Planned Production Qty - Kgs’];
[April’, 'Planned Production Qty - Kgs'] => ['May’, 'Planned Production Qty - KgsT;
[May’, 'Planned Production Qty - Kgs’] => ['June’,’Planned Production Qty - Kgs'];
[June’,’Planned Production Qty - Kgs’] => ['July’,’Planned Production Qty - Kgs';

... and so on until all months are fed.

The Produce cube would also require statements to feed January and February
values in the Plan cube:
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FEEDERS;
[January’,’Planned Production Qty -Kgs']=>DB(’'Plan’, !caketype, 'January’, 'Planned
Production Qty -Kgs’);
[February’,’Planned Production Qty -Kgs']=>DB('Plan’, !caketype, 'February’, 'Planned
Production Qty -Kgs’);

Like the calculation statements they accompany, the drawback to the above
feeder statements is that they must be must be edited each month. As you
proceed from month to month, the top feeder statement in the rules for the
Plan cube must be deleted and a new statement must be added to the feeders
for the Production cube, reflecting the fact that new monthly values are being
pulled into the Plan cube from the Production cube.

It is worth noting, however, that this method has a significant advantage as
well: the feeders are very precise with no overfeeding at all. In very large,
sparse, calculation-intensive applications, feeders like this may produce
significant performance improvement.

At the risk of possible massive overfeeding, you can reduce the number of
feeder statements by simply feeding the entire Month dimension with one
feeder statement in the rule for the Plan cube:

[Planned Production Qty - Kgs’] => [Planned Production Qty - Kgs’, "Total Year’];

Feeding the consolidated element Total Year feeds all of its components; thus
any value for Planned Production Qty - Kgs in any month will feed all the rest
of the months.

In a small, dense cube like the Plan cube, the effect of overfeeding may well be
negligible; and such a feeder has the great advantage of being very simple.
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Using DNEXT for Feeding

Of course, the optimal feeder statement for the Plan cube share common
characteristics of the optimal calculation statement for the cube. A single
statement should feed all months and it should be unnecessary to edit the
statement on a regular basis.

TM1 provides a rules function, DNEXT, which returns the next element of the
dimension, given a specific dimension and element. For details, see Appendix
A, Rules Functions.

Using DNEXT, it is tempting to write the following feeder:

[Planned Production Qty -Kgs’] =>DB('Plan’, !CakeType, DNEXT('Month’,!Month), 'Planned
Production Qty -Kgs’);

When there is a Planned Production Qty -Kgs value for a given month, this
statement does feed the following month. But on closer inspection, you can
identify a problem with the statement.

Following December, the Month dimension contains the elements Quarter 1,
Quarter 2, Quarter 3, Quarter 4, and Total Year.
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11 January

11 Februan

11 March

11 April

n May

11 June

11 July

11 August

11 September

11 October

11 Mowember

11 December
= Quarter 1
= Quarker 2
= [Cuarter 3
= Duarter 4
= Totalrear

The feeder would feed Q1 from December, Q2 from Q1 and so on through
Total Year. Keeping in mind that feeding consolidated elements feeds all their
components, this statement ends up feeding the entire cube.

One way to solve the problem that is evident with this feeder, is to incorporate
an IF function so that when the index value for the current Month element is
less than 12, the following month is fed, otherwise December is fed.

[Planned Production Qty -Kgs’] =>DB(’'Plan’, !CakeType, IF(DIMIX('month’,!Month) < 12,
DNEXT('Month’,IMonth), 'December’),
'Planned Production Qty -Kgs’);

If there is sparse data in the Plan cube, this feeder significantly reduces
overfeeding relative to the feeder statements considered previously. This
feeder has the additional benefit of never feeding any element beyond
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December, thus avoiding the possibility of attempting to feed a non-existent
element.

Creating the Feeder Statement to Feed Planned Production Qty -Kgs

To create the feeder statement that feeds Planned Production Qty -Kgs in the
Plan cube:

1.
2.

Double-click the Plan cube in the Server Explorer.

If it does not already exist, insert a SKIPCHECK; declaration immediately
preceding the single calculation statement in the rule.

Insert a FEEDERS; declaration following the calculation statement.

Enter the following feeder statement immediately following the FEEDERS;
declaration:

[Planned Production Qty -Kgs’] =>DB('Plan’, !CakeType, IF(DIMIX('month’,!Month) < 12,
DNEXT('Month’,IMonth), 'December’),
'Planned Production Qty - Kgs);

The complete rule for the Plan cube should now appear as follows:

7-24

Applix TM1 Rules Guide



Feeding Time Series Table of Contents |  Index

=2 Rules Editor: local-=Plan

File Edit Wew Help

SKIPCHECE.;
DB['Production’ ICakeT ype. bMonth, Quantity Produced - Kas'), DE['Plan’ |CakeTvpe,
DIMMM['Month' [DIME["Manth’ M onth] -1] ].'Planned Production Gty - KgsT [Ad,.
FEEDERS:

'Planned Production Gty - Kgs');

['Plarined Production Gy - Eaz'l=IF [DIME]Ronth konth] < DIMECWONTH DECCurrenthionth', akumber, 'sString',

% fram last month']);

['Planned Production Gty -Kgs'] ==DB('Plan’, [ZakeType, IF(DIMIA] maonth’ Morth) = 12, DNEXT("Month' IMaonth), ‘December',

E] : E] m [Fl:unt ] Save l
GO0 B 0000

5. Click Save.
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8 Fixed Allocations

Fishcakes International wants to know the true input costs of each of its
fishcakes every day. This is not a simple matter because each fishcake uses fish
of various types from different markets, with different prices every day.
Sometimes fish is used several days after it is purchased.

The company has all the information it needs to calculate these costs. As you
saw in earlier chapters, the company has a complete record of fish purchases.
Further, the Production cube contains information on the amount of each type
of fishcake produced each day. The challenge is to allocate quantities of fish to
the production of individual fishcake types. Once this is accomplished, you
can then allocate costs to fishcakes, as you will in the final chapter of this
guide.

4>
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Calculating the Quantities of Fish Requred by Fishcake Type

To allocate costs for each fish type to individual cake types, you must start by
calculating how much of each fish type is used for the daily production of
fishcakes. A FishRequired cube holds this information, derived by applying
“recipes” from a cube called Ingredients to the fishcake production values in

the Production cube.

@ Production
@ Ingredients

dh o .
-y Dimensions
an “akeType

G CakeType
+- gy date
as ProductionMeasures

L J
@ FishRequired

o .

=g g Dimensions
an CakeType

+-gg fishtype

+-gg date

@am FishRequiredMeasures

Ingredients is a two-dimensional cube that stores the percentage of each fish
type used in the composition of fishcakes produced by Fishcakes International.
For example, the following view of the Ingredients cube shows that the
composition of the Ancient Mariner fishcake is 26% cod, 30% pollack, 10%

trout, 10% herring, and 24% hake.
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L]

ver Cube Viewer: local-=Ingredients-=Default

File Edit Wiew Options Help

E[E] {ﬁg ﬁfﬂ Drefault L EE; Eii Ei! !ﬁill!lltjj

fizhtype

CakeTvpe Salmon | Cod Raock Oyzter| Pallack | Crab Sea Legs| Flounder| Traut | Shrimp | Mackergl| Heming | Hake |

Ancient Mariner 0% 26.00% L0%| 30005 00% 00z O 1000z .00% 0% | 10.00% 24.EIEI‘Z£‘
b by Dick, 0% | 20.00% A0z 00%| 00 4000% 0| 00z 00% O0% | 4000% ) 00%
Meptune's Glary A0 00E A0z| .00% | 40.00% 00z 0| 00%) 20000% ) 2000% )  .00% .00% .

4 | | 3
Ready

The FishRequired cube is a workspace where the amount of fish going into
each fishcake is calculated. (This cube will later be used to calculate the
materials cost of each fishcake.) Its dimensions are CakeType, FishType, Date
and FishRequiredMeasures. The only measure you’ll work with here is Qty
Required - Kgs.

In the FishRequired cube, Qty Required - Kgs varies by fishcake type, fish
type, and date. For example, the following view shows the amount of flounder
required in the production of several different cake types on January 20.
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12 Cube Viewer: local->FishRequired-=Flo... E”E”E'
File Edit Yiew Options Help

([ 42 | [ Flounder required - Jan 20+ 4
:

FishRequiredteasures

CakeType Oty Required - Kgs
Thin Fins il -
Low Tide 16.E7
Surf Platter 14.00
Gill Thill E.00
Oyzter Special 2.00 j
Ready :

To correctly calculate the amount of each fish type required for a given
fishcake type on a given day, you need to create a calculation statement for the
FishRequired cube that multiplies the amount of each cake type produced
(from the Production cube) by the percentage of each fish used in the cake type
(from the Ingredients cube).

The statement that calculates Qty Required - Kgs values for the FishRequired
cube therefore looks like this:

[Qty Required - Kgs']=N:DB(’Production’,!CakeType,!Date,’Quantity Produced - Kgs’) *
DB(’Ingredients’,|CakeType,!FishType);

Creating the Calulation Statement for Qty Required - Kgs

To create this calculation statement in the rule for the FishRequired cube:

1. Right-click the FishRequired cube in the Server Explorer and click Create
Rule.
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The Rules Editor opens.
2. Enter the calculation statement on the first line of the Rules Editor.
3. Click Save to save the rule.

If the TM1 server receives a request for the quantity (in Kgs) of flounder

required to make Surf Platter fish cakes on January 20th, the rule calculates as
follows.

70 * 209 = 14— Total quantity (Kgs) of flounder required to
produce Surf Platter cakes on Jan. 20

Quantity of Surf Platter
cakes produced on Jan.
20 (Production cube)

Percentage of flounder as an
ingredient in Surf Platter cakes
(Ingredients cube)

CakeType Productionbdrasures fizhtupe
Surf Platter CakeType | F'u:ullau: Flaunder | Mackerel| Dogfizh | Sguid
date Huantity Produced - Kgs Surf Platter 20.00% J000%Y  2000%| 2000%| 20.00%
Jan-20 i

4. Open the Flounder required - Jan 20 view of the Fish Required cube to con-
firm that the statement calculates Qty Required - Kgs values.
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Feeding Qty Required - Kgs

Feeders belong in the cube where the values in a calculation statement reside.
Because the formula in this calculation statement multiples values from both

the Production and Ingredients cubes, the feeders could reside in the rule for

either cube.

The most efficient place for the feeders is in the rule for the Production cube.

This is because every CakeType is not produced on every date. A feeder in the

rule for the Production cube will be triggered only when there is a value for a

given cake type on a given date. The appropriate feeder statement looks like

this:
[Quantity Produced - Kgs']=>DB(’FishRequired’, |CakeType, 'Total Fish Types’, |Date, 'Qty
Required - Kgs');

Creating the Feeder Statement for Qty Required - Kgs

To add this feeder to the rules for the Production cube:
1. Double-click the FishRequired rule in the Server Explorer.

2. Insert a SKIPCHECK; declaration immediately before the existing calcula-
tion statement in the rule.

3. Click Save to save the rule and exit the Rules Editor.
4. Double-click the Production rule in the Server Explorer.
5. Click Edit Rule.

The Rules Editor opens. The rules for the Production cube already contain a feeder
statement that feeds the Plan cube.

8-6 Applix TM1 Rules Guide



Feeding Qty Required - Kgs Table of Contents | Index

6. Enter the feeder statement on a new line following the existing feeder state-
ment.

The feeders for the Production rule should now appear as follows.

=® Rules Editor: local-=Production

File Edit Wew Help

FEEDERS:
['Cluantity Produced - K.gz'l=:DB['Plan’ |CakeT vpe |Date,'Planned Production Gy - Kogg';

["Gwuartity Produced - Kgs'|==DB(FishReguired', ICakeType, 'Tatal Fizsh Types', Date, "Gty Reguired - Kgs';

E] [:] m [Fu:unt...] [ Save l
(o) O 000 O

7. Click Save to save the Production rule.

This new feeder overfeeds the FishType dimension, because feeding Total also feeds all
FishTypes elements for every CakeType produced on a given date. This is not
uncommon when feeding from one cube to another, because the dimensionality of the
target cube is typically greater than that of the source cube. In this example, the target
cube FishRequired has the additional FishType dimension that is not part of the
Production cube. In such a situation, overfeeding is inevitable.
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Stocks and Flows

In this chapter, you look at some ways to use TML1 to keep track of stocks and
flows. Many applications require some form of such calculations: P&L and
balance sheet applications, inventory and production costing, and loan
amortization, to name just a few.

You might think that such calculations — which are easiest to describe in a step-
by-step, “procedural” manner — cannot be expressed in a declarative language.
In fact, they can be expressed economically and calculated efficiently using

rules, and there are many large TM1 applications that perform such functions.

In earlier chapters, you saw how Fishcakes International moves information
on purchases into the Inventory cube, and how information on production
from the Production cube is allocated in the FishRequired cube.

In this chapter, we use that information to calculate the daily cost of fishcake
production as determined by the cost of each separately priced batch of fish
coming from inventory. Remember that fish price varies from day to day and
from market to market.

To do this, you take information from the FishRequired cube to calculate the
daily requirements for each fish type. You then use information from the
Inventory cube to determine the available fish in stock. Finally, a new cube
called Depletion calculates how inventory is used to satisfy the daily
requirements.

4>
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The following figure illustrates how the depletion calculation works with
declarative logic in a spreadsheet. Row 15 shows the formulas used to
calculate values in each column.

Required amount of fish for
the day. The model attempts

to satisfy this amount from
the oldest inventory in stock.

A . B C D E | F | G | H |
1 Column E
2 |fishtype Trout shows available
3 |date Jan-10 amounts of
4 inventory by
5 | age.
B |Required kgs: | 43.35
7
g
g Required Available |Used Remaining Still Required
10 6 days old =E& a a o 43,35
11 3 days old 43.35 a a o 43,35
12 4 days old 43.33 a a o 43,35
13 3 days old 43.35 1025 10.25 o 33.13
14 2 days old 33.13 39 3313 5.67 1]
15 1 day old =H14

The spreadsheet works this way:

a ‘ I =E15-F15  =D15-F14

=IFiD1a=E15 E15,D148)

1. Starting with the required amount of fish for the day (cell B6, which is ref-
erenced by cell D10), the model tries to satisfy the requirement using avail-
able fish, starting with the oldest fish.

2. The oldest fish available is 3 days old. The quantity available is 10.25 Kgs
(cell E13), which is less than the quantity required, so the model uses all
10.25 Kgs (cell F13).
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3. The model subtracts the quantity used from the quantity required and
determines that 33.13 Kgs (cell H13) are still required.

4. The model then moves to the 2 days old batch of fish. The quantity still
required from the 3 days old batch becomes the current required quantity
(cell D14)for the 2 days old batch.

5. The quantity available from the 2 days old batch is 39 Kgs (cell E14), which
is greater than the quantity required, so the model uses only the quantity
required (cell F14).

6. The model subtracts the quantity used from the quantity required and
determines that 0 Kgs (cell H14) are still required.

7. The depletion is complete. The model has successfully satisfied the require-
ments for 43.38 Kgs of trout on Jan. 10 by depleting inventory from the old-
est available batches of fish.

8. The quantity of 2 days old trout remaining after depletion (5.87 Kgs, cell
G14) will become the available quantity of 3 days old trout on Jan. 11.

Implementing a Depletion Model Using Rules

All the tools required to implement this plan are at your disposal in TM1 rules.
Though the plan requires data from three cubes, most of the rules work is done
in the Depletion cube.

You start by taking in the day’s requirement for a fish type from the
FishRequired cube. This requirement goes directly into DaysOld element 6,
since we deplete starting with the oldest fish first.

['6',’Required’]=DB(’FishRequired’,'Total Fish Cake Types',!FishType,!Date,'Qty Required - Kgs’);
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This is a single number for any fish type on any date. For example, the total
need for sole on January 1 is 30 Kgs. This rule statement puts that amount into
the Depletion cube as the amount of sole required from DaysOld batch 6. As
you further develop rules for the Depletion cube, you then take as much sole as
possible from DaysOld batch 6 (6 day-old fish). If batch 6 cannot satisfy the
requirements for sole, you then turn to DaysOld batch 5, and so on, from oldest
to newest until the daily requirement is met.

The plan also requires that you create a rule statement for the Depletion cube
that establishes available amounts of fish from the Inventory cube:

[Available’]|=DB('Inventory’,!FishType,!Date,!DaysOld,' Quantity in Stock - Kgs);

The Fishcakes International model keeps inventory batched by age with a
DaysOld dimension, so the statement pulls in values for six separate batches of
fish, by age. For example, available Herring on Jan. 1 falls into six batches: 20
kilos - 6 days old, 14 kilos - 5 days old, 10 kilos - 4 days old, 10 kilos - 3 days
old, 84 kilos - 2 days old and 0 kilos - 1 day old.

Now you can create a statement that calculates the amount of each batch of
fish that should be used to satisfy the required amount:

[Used’] = N:IF( [Available’] >= ['Required’], [Required’], ['Available’);

In English, this statement says “if what’s available is greater than or equal to
what’s required, then take what’s required; otherwise take what’s available.”

The calculation of amounts remaining and amounts still required is a matter of
subtraction. This subtraction is accomplished through the use of element
weights in consolidations found in the DepletionMeasures dimension. For
example, by applying a weight of -1 to the Used element in the Remaining
consolidation, the value of the Remaining consolidation is calculated by
subtracting the value of Used from the value of Available.

4>
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Subset Editor: local-=DepletionMeasures-= [Private]®

Subset  Edit  Wiew Tools Help
@ e idEE0 OO (bl T
= = v
(SIS ill B equire: hame Security Cwner Tyvpe Level Weight Inde:x
':n Required 11 Required Simple 0 1 2
11 Used 11 Used Simple 0 -1 E: -_Eancel
EF = Remaining
':I'l &uvailable
11 Used
& >
[ o |

But you still don’t have a Required amount for the DaysOld batches less than
6. The amount required when the model gets to the 5-day old fish is the
amount still required after using all available 6-day-old fish; similarly, the
amount required of 4-day old fish is the amount still required after using up 5-
day-old fish, and so on. The statement to calculate required amounts is:

[Required’]=N:DB('Depletion’,!FishType,!Date, DNEXT('DaysOld’, !DaysOld), 'Still Required’);
The complete rule statements for the Depletion cube now look like this:

['6’’Required’]=DB(’FishRequired’,"Total Fish Cake Types',!FishType,!Date,'Qty Required - Kgs");
[Available’]|=DB(Inventory’,!FishType,!Date,!DaysOld,’Quantity in Stock - Kgs’);
[Used’]=N:IF(['Available’] >= [[Required’], [Required’], ['Available’);
[Required’]=N:DB('Depletion’,!FishType,!Date, DNEXT('DaysOld’, 'DaysOld), 'Still Required’);
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Note how the rule for ['6’,’Required’] comes before the rule for ['[Required’]. This
Is in keeping with the practice of placing rules statements in order from most-
restrictive area definition to least-restrictive area definition.

To create the rule for the Depletion cube:

1. Right-click the Depletion cube in the Server Explorer and click Create Rule.
The Rules Editor appears.

2. Enter the statements in the Rules Editor.

When you are done, the Rules Editor should appear as follows.

=* Rules Editor: local->Depletion

File Edit Wiew Help

['6"'Required'|=DBI'FishRequired','Total Fish Cake Types' FishType \Date Gty Reqguired - Kgs',
[‘&yailable'l=0DB(Invertory' FishType Date Day=00d 'Guantity in Stock - Kgs';
[Uzed' |=pIF(['Available] == [Reqguired'], [Required'], ['Availakle';

[Required']=M.DB('Depletion’ IFizhType Date DMNEXT('DayaOld', IDaya0Id], "=till Reguired';

: : E] m [Fl:unt...] [ Save l
> L O

3. Click Save to compile and save the rule.
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Note that the rule does not include a SKIPCHECK; declaration. You add this declaration
later when you develop feeders for the rule.

Open the Trout view of the Depletion cube to understand the execution of
the rule. All values in the Trout view are derived through the rules you just
created.

Cube Yiewer: local-=Depletion-=Trout E”E'E'
File Edit Wew oOptions Help

|

— ML T

Depletionk eazures

Dray=0ld Fequired | Awallable | Used| + Remaining + Still Required
43.38 ] ] 1] 4338

43.38 ] ] 1] 4338

43.38 ] ] 1] 4338

43.38 10.25) 10.25 1] 3313

3313 39( 3313 .87 0

1] ] ] 1] ]

Recalculates the current view

TM1 executed the rules you created in the following way:

TM1 determined that the amount of trout required on Jan. 10 is 43.38 Kgs.
This value is derived by the statement ['6’,’Required’]=DB(’FishRe-

quired’, Total Fish Cake Types’,!FishType,!Date,’Qty Required - Kgs’),
which pulls the value 43.38 from the FishRequired cube. TM1 first attempts
satisfy this requirement from the DaysOld batch 6.
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2. For the given DaysOld batch, the TM1 server then uses the statement
[Available’]|=DB('Inventory’,!IFishType,!Date,!DaysOld, Quantity in Stock -
Kgs’) to determine the amount of trout available.

3. For the given DaysOld batch, the statement
[Used’]=N:IF(['Available’] >= ['Required’], [Required’], ['Available’]) calcu-
lates the amount of trout used. When the amount available is greater than
or equal to the amount required, only the amount required is used; other-
wise, the amount available is used.

4. The value for the Remaining consolidation is defined as Available minus
Used in the DepletionMeasures dimension.

= Still Required Marne Security Owner Type Lesvel Weight
E = 11 Available Simple 0 1
':n Available 11 Used Simple 0 -1
11 Uzed

5. The value for the Still Required consolidation is defined as Required minus
Used in the DepletionMeasures dimension.

rame Security Dwner Type Level Weight
':I'l Required 11 Required Simple 0 1
11 Used 11 Used Simple 1] -1

6. The TM1 server then uses the statement['Required’]=N:DB('Depletion’,!Fish-
Type,!Date,DNEXT('DaysOld’, IDaysOld), 'Still Required’) to determine the
amount of trout required from the next DaysOld batch.

TM1 can now perform all the calculations necessary to satisfy the required
amount of trout by depleting inventory from the oldest available batches of
fish.

4>
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You’re almost done with the rules required to complete the depletion model.
All that’s left is to create a statement that takes any remaining amount for a
given DaysOld batch and moves it into inventory for the following day, while
also incrementing the DaysOld age of the batch by 1. This statement must
reside in the rules for the Inventory cube. The following statement
accomplishes the goal.

[Quantity in Stock - Kgs’]= N: IF(DIMIX('Date’, \Date) = 1, O,
DB('Depletion’,'FishType,DIMNM('Date’, DIMIX('Date’, !Date) -1),
DIMNM('DaysOld’, DIMIX( 'DaysOld’, !'DaysOld) -1),’'Remaining’));

This rules say “if the current date is the first date in the Date dimension, then
Quantity in Stock - Kgs is 0; otherwise Quantity in Stock - Kgs is equal to
yesterday’s Remaining value from the Depletion cube for the immediately
previous DaysOld batch.

As the following view of the Inventory cube shows, the above rule statement
results in a diagonal pattern of numbers, as quantities are carried over from
one day to the next day, but aging one day in the process. You can see how this
statement works in the following figure.
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2 Cube Viewer: local->Depletion->Trout z||E|[Z|

File Edit Wiew Options Help
%2 Cube Viewer: local-=In.
; £ Trout w | ) 15 | B =
280 Q) ) Fle Edit Wiew Options Help
v E@ ETmut VE

Depletiontdeazures

Trout K| Quantity in Stock - Kgs

Drapz0ld Required | Availlable | lzed| + Remaining | + StiIIHequired|
E 4338 n n N 4338
5 4338 n 1] ] 4338 Jan11 | lan-12| Jan-13
4 43.38 a a 0 43.38 1 0.00( 000) 54.00| «
3 4338 10251025 ] 3313 2 0.00) 000 D000
2 3313 393213 B.a7 1 3 py- 587 000 000
1 1] 0 n ] 0 4 noof 587 000
Recalculates the current wiew 5 0.00 0.00 E-Eilﬂ
4 3

Ready

After depletion, the remaining amount of 2

day-old cod on Jan 10 is 5.87 Kgs. The statement brings this value
into the Inventory cube as the Quantity in Stock - Kgs of 3 day-old cod
onJan.11. The value is then carried over from one day to the next day,
but aging one day in the process, resulting in the diagonal pattern
shown in the Inventory cube.

To add this statement to the Inventory cube:
1. Double-click the Inventory cube in the Server Explorer.
The Rules Editor appears.
2. Enter the above statement on a new line in the Rules Editor.

When you are done, the rule for the Inventory cube should appear as follows.
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=+ Rules Editor: local-=Inventory
File Edit Wew Help

EEIPCHECK;

[ Duantity in Stock - Kgz'l= H:DE['Purchaze' IFizhType,'T otal Marketz' 1D ate, Huantity Purchazed - K.gs'];
[1".'Purchaze Cost'] = N:DB['Purchase’.|FishType, Tatal Markets' |Date,'Purchaze Cost - USD');

[1" dverage Purchase Price/lg'] = H:[1".'Purchasze Cost] & ['1",'Quantity in Stock - Kags': C:0;

['Guantity in Stock - Kgs'l= M IF(DIMER'Date’, IDate) = 1, 0, DB'Depletion’ FishType DIMBW'Date’, DI Date’, 1Date) <17,
DIMMMC Day=0Ild', DIMIEXL DaysOld', Days0Id) -1, Remaining 0,

E] E] E] [Fu:unt...] [ Sawve l
L] L O

3. Click Save to compile and save the rule.

Feeding the Depletion Process

After you have the depletion model working, you must add SKIPCHECK and
FEEDERS statements to optimize the performance of the model.

First, you must add a SKIPCHECK statement to the beginning of the rule for
the Depletion cube.

1. Double-click the Depletion rule in the Server Explorer.

2. Insert the SKIPCHECK; statement on the first line of the Rules Editor.
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4>

3. Click Save to save the rule.

Recall that the rule for the Depletion cube is comprised of the following
statements:

['6’/Required’]=DB(’FishRequired’,'Total Fish Cake Types',!FishType,!Date,'Qty Required - Kgs’);
[Available’]=DB('Inventory’,!FishType,!Date,!DaysOld, Quantity in Stock - Kgs");
[Used’]=N:IF(['Available’] >= [Required’], [Required’], [Available’);
[Required’]=N:DB('Depletion’,!FishType,!Date, DNEXT('DaysOld’, 'DaysOld), 'Still Required’);

Feeding the First Statement

The first statement, which brings values into the Depletion cube from the
FishRequired cube, demands a feeder in the rule for the FishRequired cube.
You can easily invert the statement to construct the following feeder:

[Total Fish Cake Types’,'Qty Required - Kgs']=>DB('Depletion’,!fishtype,!date,’6’,’Required’);

This feeder says that whenever there is a value for Qty Required - Kgs for Total
Fish Cake Types, feed cells in the Depletion cube identified by 6 and Required.

To add this statement to the rule for the FishRequired cube:
1. Double-click the FishRequired rule in the Server Explorer.

2. Insert a FEEDERS,; declaration on a line below the existing rule statement
in the Rules Editor.

3. Add the following statement immediately following the FEEDERS; decla-
ration.

[Total Fish Cake Types’,'Qty Required - Kgs']=>DB('Depletion’,!fishtype,!date,’6’,’Required’);

The FishRequired rule should now appear as follows:
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=* Rules Editor: local->FishRequired [Z”E|rz|
File Edit Wiew Help

SKIFCHELCEK;
['Oty Required - F.gzl=N:DB['Production’ |CakeT vpe 1D ate, Quantity Produced - Kgz * DE[Ingredients’ ICakeT ype I FishType);

FEEDERS:
['Total Fish Cake Types' 'Gty Required - Kgs'l==0B("'Depletion’ fishtype ldate "6 'Required";

E] E] E] [Fu:unt...] [ Sawve l
L] L O

4. Click Save to save the FishRequired rule.

Feeding the Second Statement

The second statement in the rule for the Depletion cube pulls data from the
Inventory cube:

[Available’]|=DB(’'Inventory’,!FishType,!Date,!DaysOld, Quantity in Stock - Kgs);

The statement requires an accompanying feeder in the rule for the Inventory
cube. Again, the feeder can be constructed by inverting the calculation
statement to arrive at the following:

[Quantity in Stock - Kgs']=>DB('Depletion’,!FishType,!Date,!DaysOld, Available’);
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To add this statement to the rule for the Inventory cube:
1. Double-click the Inventory rule in the Server Explorer.

2. Add the feeder immediately beneath the existing feeders statements in the
rule.

The Inventory rule should now appear as follows:

=* Rules Editor: local->Inventory

4>

File Edit Wiew Help

SEIPCHECK,;

[ Duantity in Stock - K.gzl= M:DE[Purchase' IFizhType,'Total Markets' 1D ate, ' Quantity Purchazed - K.gz':

[1".'Purchiaze Cost'] = N:DB['Purchase’ |FishT ype,'Tatal Markets' D ate, Purchaze Cost - USD);

[1" ' Average Purchaze PricedEg] = M1 Purchase Cozt'] ' [, Quantity in Stock - Kgs']: C:0;

["Guantity in Stack - Kgs']= b IF(DIMIX Date!, IDate) = 1, 0, DB Depletion’ FishType DM Date', DI Date', Date’) 17,
DilbdrdbA ' Day s, DIMEEL DaysOld', 1Days0ld) -1, ' Remaining'l);

FEEDER=,

['‘Guartity in Stock - Kgs'l==['&verage Purchase Pricetiy’,

['Cuantity in Stock - Kgs'l==['Purchasze Cost');

['Gwuartity in Stock - Kgs'l==08("Depletion’ [FizhType \Date IDaysOd | Available";

E] E] m [Fn:-nt...] [ Save ]
(oee) J (] L O

3. Click Save to save the Inventory rule.
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Feeding the Remaining Statements

The final two calculation statements in the rule for the Depletion cube do not
reference any other cube. Therefore, the feeders for these statements also reside
in the Depletion rule.

The statement that calculates Used values references both Required and
Available values:

[Used’]=N:IF(['Available’] >= [[Required’], [Required’], [Available’);

You might be tempted to write the following feeders to accompany this
calculation statement:

[Required]=>['UsedT,
[Available’]=>['UsedT;

However, for all instances where fish is used, fish is necessarily both required
and available.Therefore, you only need to feed Used once, with either Required
or Available. If you arbitrarily choose Available, you arrive at the feeder
statement:

[Available’]|=>['Used;
You can now add this feeder statement to the rule for the Depletion cube.
1. Double-click the Depletion rule in the Server Explorer.

2. Insert a FEEDERS; declaration on a line below the existing rule statements
in the Rules Editor.

3. Add the feeder immediately following the FEEDERS; declaration.

4. Click Save to save and compile the rule.

4>
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Now you must create feeders for the rule statement that calculates the value of
Required.

[Required’]=N:DB('Depletion’,!FishType,!Date, DNEXT('DaysOld’, 'DaysOld), 'Still Required’);

This statement calculates the Required value for a given DaysOld batch based
on the Still Required value of the next-oldest DaysOld batch. And remember,
this statement calculates Required values for all DaysOld batches except batch
6. (A separate rule calculates Required values for DaysOld batch 6.)
Accordingly, you do not need to feed the area ['6’, ‘Required’].

If there were a large number of elements in the DaysOld dimension you might
want to create a single, complex feeder statement that incorporates a series of
TML1 rules functions. However, the DaysOld dimension is exceptionally small,
so the easiest way to create and maintain the required feeders is to write a
separate feeder statement for each area that needs to be fed:

['6', 'Still required]=>['5', 'Required’];

['5', 'Still required']=>['4", 'Required’];

['4', 'Still required]=>['3", 'Required’];

['3', 'Still required]=>['2', 'Required’];

['2', 'Still required]=>['1", 'Required’];

You can now add these feeder statements to the rule for the Depletion cube.

1. Double-click the Depletion rule in the Server Explorer.

2. Add the feeder statements immediately following the existing feeders in
the rule.

3. Click Save to save and compile the rule.
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Feeding the Calculation for Quantity in Stock - Kgs in the Inventory Cube

The rule for the Inventory cube includes a calculation statement that calculates
Quantity in Stock - Kgs based on Remaining values in the Depletion cube.

[Quantity in Stock - Kgs’]= N: IF(DIMIX('Date’, Date) = 1, O,
DB('Depletion’,!FishType,DIMNM('Date’, DIMIX('Date’, !Date) -1),
DIMNM('DaysOld’, DIMIX( 'DaysOld’, 'DaysOld) -1),’'Remaining’));

You could use the following feeder to feed Quantity in Stock - Kgs in the
Inventory cube:

[Remaining’]=>DB(’Inventory’, !FishType, DNEXT('Date’,!Date),
DNEXT('DaysOld’,!DaysOld), 'Quantity in Stock - Kgs’);

The DNEXT function cycles through an entire dimension, feeding both leaf and
consolidated elements, resulting in massive overfeeding.

TM1 does include a rules function, DTYPE, that lets you determine the type of
an element. The function, described in Appendix A, Rules Functions, returns a
single-character string: ‘N’ for leaf (or numeric) elements, ‘C’ for consolidated
elements, and ‘S’ for string elements. You can use this function in a feeder
statement to determine the type of the current element and to feed only ‘N’
type elements, as in the following feeder.

[[Remaining’]=>DB('Inventory', 'FishType, IF( DTYPE('DATE', DNEXT('Date',!Date) ) @="N’,
DNEXT('Date’,!Date),'Dec-31"), IF(DTYPE( 'DaysOld’, DNEXT('DaysOld',!'DaysOld) ) @=
‘N, DNEXT('DaysOld’, 'DaysOld),'1"), '‘Quantity in Stock - Kgs");

NOTE: The @ symbol is the string comparison operator.

The first IF statement says “if the type of the next element in the Date
dimension is N, use the next element; otherwise, use Dec-31.
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The second IF statement says “if the type of the next element in the DaysOld
dimension is N, use the next element; otherwise use 1.

The result of these IF statements is that the feeder never feeds a consolidated
element, but instead feeds either Dec-31 (Date element) or 1 (DaysOld
element) when a consolidated element is encountered. This yields some minor
overfeeding, but nothing of the magnitude that would result from feeding all
the consolidated elements in the Date dimension.

You can now add the above statement to the feeders for the Depletion rule.
1. Double-click the Depletion rule in the Server Explorer.

2. Add the feeder immediately beneath the existing feeders statement in the
rule.

3. Click Save to save and compile the rule.

Final Rule for the Depletion Cube

After you finish creating calculation statements and feeder statements for the
Depletion rule, the rule should appear as follows:
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=+ Rules Editor: local-=Depletion

File Edit Wwiew Help

['6''Required'|=DB('FizshReqguired' 'Total Fizsh Cake Types' IFishType IDate "Gty Required - Kgs'),
['&vailable']=0B( Invertary' FishType Date Days 0l "SQuantity in Stock - Kgs";

[Uzed'|=h:IF([' Lvailable'] == ['Required], ['Reguired'], ['&vailable']);
['Required']=MN.DB('Depletion’ IFizhType Date DMEXT('DayaOld', IDaya0Id], "Still Reguired';

FEELERS;

['&vailablel==["Used"];

['E", "=till reguired']==["%", 'Required;

['a', "=till reguired'l==['4", 'Required;

['4', "=Hill reguired']==["3", 'Required;

[, "Still reguired']=='2", 'Required'];

["2, "=till reguired']==["1", 'Required;

['Remaining'j==0B(Invertory’, FishType, IFC DTYPE'DATE', DNEXT('Date’ |[Date) ) @@= "', DMEXT('Date’ |Date),'Dec-31" 1,
IFIDTYPEL 'Days0ld', DNEAT Days0ld' Days0id) 1 @= "™ DNEXT Days0id', Days0ld) 1",
"Cantity in Stock - Kgs');

E] E] m [Fn:nnt...] [ Sawve ]
(oeet | () L O

Final Rule for the Inventory Cube

After you finish creating calculation statements and feeder statements for the
Inventory rule, the rule should appear as follows:
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=+ Rules Editor: local->Inventory |Z||E|[z|
File Edit Yiew Help

SKIPCHECK:; s
[ Quantity in Stock - K.gz'l= H:DE[Purchase' IFizh Tvpe,'T otal Markets' 1D ate, Quantity Purchaszed - K.gs'; i
[1".'Purchiaze Cast'] = N:DB['Purchase' |FishT ype, Tatal Markets' D ate, Purchaze Cost - USD'):
[, &verage Purchase Price/kg] = M:[7". Purchaze Cozt'] S [, Quantity in Stock - Kog']; C:0;
["Guantity in Stack - Kgs']= M IFDIME Date!, IDate) = 1, 0, DB('Depletion’ FishType DIMHM{ Date', DIM¥( Date', Date) -
DitARMAC Dty =0, DIMIEE 'DayaOld', 1Days0ld) -1, Remaining);
FEEDERS;
['Gwartity in Stock - Kgs'l==['&verage Purchase Pricetiy’;
['Cuantity in Stock - Kgs'l==['Purchasze Cost');
['Gwuartity in Stock - Kgs'l==08("Depletion’ [FizhType \Date IDaysOd | Available";
w

&

E] 3 E] m [Fu:unt...] [ Save l
C) 0@ @

9-20  Applix TM1 Rules Guide



10

a1l g
Calculating Total Product
Costs

One of the primary goals of the Fishcakes International model is to figure out
what it costs, on a daily basis, to produce each type of fishcake. Between the
Production, FishRequired and Inventory cubes, you have all the information
necessary to calculate this daily cost in the Production cube.

= In the rule for the Inventory cube, you create statements that calculate the
average price per Kg of each fish type, as well as the daily purchase cost for
each fish type.

= In the rule for the FishRequired cube, you create a rule statement that
calculates the cost of each fish required for a given fishcake on a daily basis,
based on values in the Inventory cube.

= Finally, you create rule statements for the Production cube that calculate the
daily production cost for each fishcake type as well as the cost per Kg of
each fishcake type.
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<>
Calculating Daily Fish Costs in the Inventory Cube

Before you can calculate the daily production cost of fishcake types, you must
first determine the daily cost of each individual fish type, taking account of the
prices paid for each DaysOld batch and the amount of fish used from each
batch.

Recall that in Chapter 4, Using DB Functions to Move Data between Cubes, you
created the following statements in the Inventory rule to calculate the values of
Quantity in Stock - Kgs, Purchase Cost, and Average Purchase Price/Kg for
DaysOld batch 1:

['1’,Quantity in Stock - Kgs']= N:DB('Purchase’,!FishType, Total Markets’,!Date,’Quantity Purchased - Kgs’);
[1’’Purchase Cost’] = N:DB('Purchase’,!'FishType, Total Markets’,!Date,’Purchase Cost - USD’);
[1'Average Purchase Price/Kg’] = N: [Purchase Cost’] \ [Quantity in Stock - Kgs'l;

As each day passes, each DaysOld batch of fish ages by one day, and any
unused fish is moved into the next DaysOld batch. To calculate the value of the
unused fish each day, you need to multiply the quantity of unused fish by the
Average Purchase Price/Kg for the relevant DaysOld batch.

At this point, though, you only have a statement in the rule for the Inventory
cube to calculate the Average Purchase Price/Kg for DaysOld batch 1. You
need to create a statement that causes the Average Purchase Price/Kg value to
“travel” with the batch as it ages. For example, the value of Average Purchase
Price/Kg for DaysOld batch 1 on Apr. 30 should “travel” to become the value
of Average Purchase Price/Kg for DaysOld batch 2 on May 1. Adding the
following statement to the rule for the Inventory cube yields the desired result.

[Average Purchase Price/Kg' = IF(DIMIX('Date’,!Date) = 1, 0, DB('Inventory’,!FishType, DIMNM('Date’,
DIMIX('Date’, 'Date) -1), DIMNM('DaysOld’, DIMIX('DaysOld’, !'DaysOld) -1),
'Average Purchase Price/Kg));
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An |F statement is required because on the first day of the year there is no fish
that is more than one day old and because the formula references the value of
Average Purchase Price/Kg for fish on the previous day, which is undefined
for the first day of the year.

Recall that the rule for the Inventory cube already includes the statement

[1’Average Purchase Price/Kg’] = N: ['Purchase Cost’] \ [Quantity in Stock - Kgs’], which
calculates the value of Average Purchase Price/Kg for fish in DaysOld batch 1, even on
the first day of the year.

To add the statement to calculate Average Purchase Price/Kg to the Inventory rule:
1. Double-click the Inventory rule in the Server Explorer.
2. Add the statement

[Average Purchase Price/Kg’] = IF(DIMIX('Date’,'Date) = 1, 0, DB(Inventory’,!FishType,
DIMNM('Date’, DIMIX('Date’, Date) -1),
DIMNM('DaysOld’, DIMIX('DaysOld’, 'DaysOld) -1),
'Average Purchase Price/KQ");

immediately following the last calculation statement in the rule.
3. Click Save to save and compile the rule.

Values for Average Purchase Price/Kg now travel with each batch of fish as it ages:
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L]

Yer Cube Viewer: local->Inventory->Average Purcha... |Z E'E'
Edit Wiew Options Help

@ {f@ ::.? Average Purchaze £ @
LAl &overage Purchase Pricesfg

date:Default

Cray=0ld Apr-30 | Map-01 | Map-02 | Map-03 | Map-04 | Map-05
— Dayz0ld Total 5193463 $254 46| $233.3 $.00 $.00| $320.64 | =
1 $3812) $193.46 | $284.46| $233.31 $.00 $.00
2 20612 $9212) $193.45) $284.46) $233.31 $.00
3 $.00| $286.12| $38.12| $133.46| $284.46( $233.31
4
4]

£.00 $£.00( $286.12| $98.12) $193.46| $284. 45
£.00 $.00 $.00( $28612) $3812| $193.46

L] | i

Ready

As this view shows, the value of Average Purchase Price/Kg for trout in
DaysOld batch 1 on April 30 becomes the value for DaysOld batch 2 on May 1.

This value then travels to DaysOld batch 3 on May 2, then DaysOld batch 4 on
May 3, and so on.

Calculating Daily Purchase Costs

Having correctly defined how Average Purchase Price/Kg varies with time,

you can now add the following statement to the Inventory rule to calculate the
purchase cost of inventory:

[[Purchase Cost’]=N: ['Average Purchase Price/Kg’] *['Quantity in Stock - Kgs'];
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Keep in mind that the Inventory rule already includes a statement that retrieves
the value of Purchase Cost for Daysold batch 1 from the Purchase cube.
Accordingly, the statement applies only to DaysOld batches 2 through 6.

Table of Contents

Index

To add the statement to calculate Purchase Cost to the Inventory rule:

1.
2.

3.

As the following view shows, the statement calculates Purchase Cost values.

the rule.

Click Save to save and compile the rule.

12 Cube Viewer: local-=Inventory->Purchase Cost [Private]

Double-click the Inventory rule in the Server Explorer.

S[=/e3

File Edit Wiew Options Help
@ @ @ Purchaze Cost w Q @
VAl Purchaze Cost

Drapz0ld
— Draypz0ld Tatal

1
2
3
4
A

date:Default

b ay-01

b ay-02

b ay-03

b ay-04

May-05 |

1 $7 680,55

$6.239.26

$.00

$.00

$16.993.96 <

: $6.1581.65

$3.479.75

$7.680.55

$6.299.26

$.00

$.00

$7.043.25

$4.639.51

$3.070.25

$7.6580.55

$6.239.26

$.00

$.00

$.00

$.00

$3.870.96

$7.680.55

$6.299.26

$.00

$.00

$.00

$.00

$3.878.96

$7.680.55

$.00

$.00

$.00

$.00

$.00

$3.870.96 j

Ready

I —

21

Add the statement immediately following the last calculation statement in

4>
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Calculating the Cost of Fish Used

The rule for the Inventory cube now contains statements to calculate the value
of Purchase Cost for all dates and all DaysOld batches. It’'s now a simple
matter of subtraction to determine the value for Cost of Fish Used. Specifically,
the Cost of Fish Used for any given date and DaysOld batch is determined by
subtracting the Purchase Cost for the following date and DaysOld batch from
the current date and DaysOld batch.

This sounds slightly confusing, so consider the following view of the Inventory
cube. Remember that a batch of fish ages as days progress, so DaysOld batch 3
on May 2 becomes DaysOld batch 4 on May 3.

¥ Cube Viewer: local->Inventory->(Unnamed) : |E|rz|
File Edit Wew Cptions Help

i & v d B

:

date: [ efault

Dray=0Id Inwentary keazures | bl ay-02
Purchaze Cogt $9.070.25 ﬂ
3 Cozt of Fish Uzed $5.191.29
Guantity in Stock - Kgs 46,83
Purchaze Cozt $3.878.96 J
4 Cozt of Fish Used £.00
Cluantity in Stock - K.gs 20.05 ﬂ
7] D

Ready

4>
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Here you see that the Purchase Cost of trout in DaysOld batch 3 on May 2 is
$9,070.25. The quantity in stock is 46.88 Kgs. (Note that Purchase Cost and
Quantity in Stock - Kgs are measures of fish at the beginning of the day.)

The Purchase Cost of trout in DaysOld batch 4 on May 3 is $3,878.96, and the
quantity in stock is 20.05 Kgs. Because both Purchase Cost and Quantity in
Stock are reduced at the start of the day on May 3, you can surmise that some
trout was used to make fishcakes on May 2.

You can determine the cost of trout used on May 2 by subtracting the Purchase
Cost value of trout in DaysOld batch 4 on May 3 from the Purchase Cost value
of trout in DaysOld batch 3 on May 2.

$9,070.25 - $3,878.96 = $5,191.29

If you refer back to the preceding view, you see that $5,191.29 is indeed the
Cost of Fish Used for DaysOld batch 3 on May 2. The rule statement required
to calculate this value is

[Cost of Fish Used’]=N:DB(’'Inventory’,!FishType,!Date,!DaysOld, Purchase Cost’) -
DB(Inventory’,'FishType,DNEXT('Date’, 'Date),DNEXT('DaysOlId’,
IDaysOld),’Purchase Cost’);

Calculating the Cost of Fish Used for DaysOld batch 6 requires a different rule
statement, because there is no batch after 6. Once a batch of fish is 6 days old, it
is (thankfully) removed from inventory and the entire purchase cost of the
batch is charged to the cost of fish used. The following statement accomplishes
this calculation.

['6’,’Cost of Fish Used’]=['Purchase Cost7;

Recall that rules statements should always be ordered most-restrictive to least-
restrictive according to area definition. In this case, the area ['6’,’Cost of Fish
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Used’] is more restrictive than the area ['Cost of Fish Used’], so the statements
should appear in the following order:
['6’,Cost of Fish Used’]=['Purchase Cost;

[Cost of Fish Used’]=N:DB(’Inventory’,!FishType,!Date,!DaysOld, Purchase
Cost’) - DB(’Inventory’,!FishType,DNEXT('Date’, !Date),
DNEXT('DaysOld’, IDaysOld),’Purchase Cost);

To add these statements to the rule for the Inventory cube:
1. Double-click the Inventory rule in the Server Explorer.

2. Add the statements immediately beneath the last calculation statement in
the rule.

The statements must be in the order they appear in the example.

3. Click Save to save and compile the rule.

Required Feeders

The rules statements you’ve just created for the Inventory cube require just one
new feeder statement, feeding Average Purchase Price/Kg and Cost of Fish
Used:

[[Purchase Cost’]=>['Average Purchase Price/Kg’],[Cost of Fish Used;

Note that this single feeder statement feeds two elements, with each element
separated by a comma.

You can now add this feeder statement to the rule for the Inventory cube.

1. Double-click the Inventory rule in the Server Explorer.
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2. Add the feeder statements immediately beneath the last feeder statement in
the rule.

The complete rule for the Inventory cube should now appear as follows:

=+ Rules Editor: local->Inventory

File Edit Wiew Help

SKIPCHECE.;
[ Quantity in Stock - Kaz'l= M:DB[Purchaze’ IFizhType, T atal Markets' 10 ate, ' Quantity Purchazed - K.og':
[1".'Purchiaze Cost'] = N:DB['Purchasze’ Fizh T ype, Tatal Marketz' D ate,'Purchaze Cost - USDY);
[ verage Purchase Price/kg'] = M:[1", Purchaze Cost] 4 [, Quantity in Stock - K.gs'; C:0;
['Cuantity in Stock - Kga'l= M IF(DIMEDate’, IDate) = 1, 0, DB('Depletion’ FizhType DIMRW Date’, DMK Date’, 1Date) =17,
Dbt Dary 200, DI Days0ld', 1Days0ld) -1, Remaining');
[‘&verage Purchase PricefMg T=IF (DIMIE Date’ IDate) =1, O, DB Inventory' \FishType,
DIbARRAL Diate!, DIMEE'Doate!, Date) 17,
DR Dzt 2Ol , DI Day2 0l DayeOld) 17,
‘Sverage Purchase Pricedg');
[Purchase Cost'l=h: ['Average Purchase Pricedg'] *}['Guantity in Stock - Kgs'];
['6''Cost of Fish Uzed']=['Purchasze Cost";
['‘Cast of Fizh Used']=MN:DB(Inventary' IFishType \Date DaysO0d 'Purchase Costl)
- DB Invertary' FishType DNEXT Date’, IDate),
DREXT( Day=sOld', IDays0ld) 'Purchase Cost'),

FEEDERS;

['Crartity in Stock - Kgs'l==['Average Purchase Pricedy'];

["Guartity in Stock - Kgs'l==["Purchaze Cost'];

["Guartity in =tock - Kgs'l==08("Depletion’ IFizhType IDate IDaysOld, Available";
[Purchase Cost'l==['Average Purchase Priceiig’] ['Cost of Fish Uzed',

(100 B8 B0 0 [FEu)
(o] (& DOE O

3. Click Save to save and compile the rule.
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4. Open the Cost of trout used view of the Inventory cube to see the complete
effect of the rules that calculate daily costs.

o

ver Cube Yiewer: local-=Inventory-=(Unnamed)

File Edit Wew ©Options Help

R [ DEEEF
v
Apr-30 b a0 bd ay-02 kd ay-03 kd ay-04 b ay-05
Purchaze Cost $9.479.75| $7.680.55| $6.299.25 .00 $.00| $1 ELEIEG.EIEﬂ
1 Cost of Fish Used $.00 $.00 $.00 $.00 $.00 $.00
Purchaze Cost $6.181.65| $3.479.75| $7 BB0.65( £6,299.26 .00 $.00
2 Cost of Fish Used $1.54214| $409.50 .00 .00 .00 $.00
Purchaze Cost $7.043 25| $4 63961 | $9.070.25| $7.680.55 | $6.299.25 $.00
: Cost of Fish Used $7.042.25| $4.639.51| $5.191.29 .00 .00 $.00
Purchaze Cost $.00 $.00 $.00| $3.878.96| $7 E30.65( $6.299.26
4 Cost of Fish Used $.00 .00 .00 .00 $.00] $3.42360
Purchaze Cost $.00 $.00 $.00 $.00| $3,878.95( $7.E8055
; Cost of Fish Used $.00 .00 .00 .00 $.00] $7.680.55
c Purchaze Cost $.00 $.00 $.00 $.00 $.00| $3.878.96
Cost of Fish Used $.00 .00 .00 .00 $.00( $3.878.96|w
[ __| o
Ready e

= The Purchase Cost of trout in DaysOld batch 1 on April 30 is calculated by the
statement
[1’Purchase Cost’] = N:DB('Purchase’,!'FishType, Total Markets’,!Date,’Purchase Cost - USD’).

= The Purchase Cost of trout in DaysOld batch 2 on May 1 is calculated by the statement
[Purchase Cost’']=N:['Average Purchase Price/Kg’] *['Quantity in Stock - Kgs’]. All
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4>

subsequent Purchase Cost values highlighted in the view are calulated by this
statement.

The Cost of Fish Used for this batch and day is calculated by the statement

[Cost of Fish Used’]=N:DB(’'Inventory’,!IFishType,!Date,!DaysOld, Purchase Cost’) -
DB(’Inventory’,!FishType,DNEXT('Date’, |Date),DNEXT('DaysOld’, IDaysOld),’Purchase
Cost’). This statement subtracts the value of Purchase Cost for DaysOld batch 3 on May
2 ($9,070.25) from the value for DaysOld batch 2 on May 1 ($9,479.75), returning $409.50.

= The Cost of Fish Used for DaysOld batch 3 on May 2 is calculated in the
same manner. In this case, the statement subtracts the value of Purchase
Cost for DaysOld batch 4 on May 3 ($3,878.96) from the value for DaysOld
batch 3 on May 2 ($9,070.25), returning $5,191.29.

= Purchase Cost and Cost of Fish Used remain unchanged for batches 4 and
5 on May 3 and May 4, respectively.

= Atthe end of the day on May 6, any unused trout in DaysOld batch 6 is discarded
and the entire purchase cost of the fish in the batch is charged to the cost of fish
used. The statement ['6’,’Cost of Fish Used’]=['Purchase Cost’] derives the Cost of
Fish Used for batch 6 from the current Purchase Cost of the batch.

Allocating Costs in the FishRequired Cube

Now that you have calculated daily costs for each fish type, you can allocate
these costs to the different types of fishcakes produced by Fishcakes
International.

Costs for a given fish type need to be allocated to each type of fishcake that
utilizes the fish. The allocation of costs is dependent upon the number of kilos
of the fish used in the fishcakes on a given day.
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For example, in the Inventory cube you can see that the total cost of trout used
on April 30 is $8,585.39. This total encompasses all DaysOld batches.

Lo

v5¥ Cube Yiewer: local-=Inventory-=(Unnamed)

File Edit Yiew Options Help
12 VEEEEDF
v
Drayz0ld Inventany Measures [Fafaeel]

Purchaze Cost $9.479.75 -

1 ; bt [
Cost of Fish Uzed $.00
Purchaze Cost $6.181.65

: Cost of Fizh L zed $1.54214
Purchase Cost $7.043.25

: Cost af Fizh |zed $7.043.25
Purchase Cost $.00

’ Cost of Fish Uzed $.00
Purchase Cost $.00

: Cost of Fish Uzed $.00
Purchase Cost $.00

; Cost of Fish Uzed $.00

+ DaysOld Totdl Purchase Cost $22,?U4.E4. —
Cost of Fizh Uzed $8.585.53% j

Ready

This total cost needs to be broken down and allocated to individual fishcake
types depending on the quantity of trout used in each fishcake on April 30.
You can accomplish this with a statement in the rule for the FishRequired cube:

[Cost']=DB(Inventory’,!fishtype,!date,’DaysOld Total’,/Cost of Fish Used’) *
[Qty Required - Kgs'] \ [ Total Fish Cake Types’,’Qty Required - Kgs'];
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This statement says that for any given fish type on any given date, the
allocated cost of that fish for any given fishcake type is calculated by
multiplying the total cost of fish used in the Inventory cube by the quantity of
the fish required in the FishRequired cube. Then, divide that product by the
total quantity of the fish required by all fishcake types. A bit later in this
chapter you will see a full illustration of how this statement works.

You can now add the statement to the rules for the FishRequired cube:
1. Double-click the FishRequired rule in the Server Explorer.

2. Add the statement immediately beneath the last calculation statement in
the rule.

The rule for the FishRequired cube should now appear as follows:

=+ Rules Editor: local->FishRequired

File Edit Yew Help

SKIPCHECE;

[0ty Required - Koz l=MN:DB['Production’ |CakeTupe 10 ate, Quantity Produced - Kaz* DE[Ingredients' ICakeT ype IFizhType):
['‘Cast']=DB(Invertary’ Mishtype Idate 'Days0ld Total''Cost of Fish Uzed') *
"Gy Redquired - Kgs'] \['Total Fish Cake Types' Gty Reguired - Kgs'],

FEEDERS:
[Total Fish Cake Types' "Gty Reqguired - Kgs'|==0B8("'Depletion’ ishtype date '6' 'Required”;

(oD 0 8 00 0D Gl el
(o) [ OO0 @
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<>

3. Click Save to compile and save the rule.

Required Feeder

The preceding statement calculates the value of Cost in the Fish Required cube
based on the value of Cost of Fish Used in the Inventory cube. Accordingly, the
following feeder belongs in the Inventory cube.

[Cost of Fish Used’]=>DB('FishRequired’, Total Fish Cake Types’,!FishType,!Date,'Cost’);
You can now add this feeder statement to the rules for the Inventory cube:
1. Double-click the Inventory rule in the Server Explorer.

2. Add the statement immediately beneath the last feeder statement in the
rule.

3. Click Save to compile and save the rule.

Viewing the Results

You can see the effect of the new calculation statement by opening the Cost of
trout used - Apr. 30 view of the Inventory cube and the Trout required - Apr 30
view of the FishRequired cube.
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[

¢ Cube Viewer: local-=Inventory-=[Unnamed)

File Edit Wiew ©Options Help

A e "OEEBH T
T

Dray=01d Cost of Fish Uszed

1 $.00¢
2 $1.542.14
3 4704325 |Fle Edit Wiew Options Help
4 il =Y " DEEEF
] $.00
B I sm v
+ Days0ld Tatal . $8.585.33 FizhR equiredieazures
Ready
CakeType [ty Required - Kgz | Cost
Low Tide | 3.33] $1.986.70 -
Gill T hrill B.00| $1.27717
Pozeidon's Platter 20000 $4 257 22
Ancient b ariner 5.00] $1.064.30
+ Total Fish Cake Types 40.33( $8585.33 ﬂ
I]Read';.f

Here you can see the following values:

= Total cost of trout used on Apr. 30 — $8,585.39 (DaysOld Total from the
Cost of trout used - Apr 30 view)

= Quantity of trout required for the Poseidon’s Platter fishcake on Apr. 30 — 20 Kgs
= Quantity of trout required for all fishcake types on Apr. 30 — 40.33 Kgs
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TM1 applies these values to the new calculation statement to determine the
allocated cost of trout used in Poseidon’s Platter fishcakes on Apr. 30:

[Cost] = $8,585.39 x 20 / 40.33

This yields an allocated cost $4,257.22 for trout used in Poseidon’s Platter
fishcakes on Apr. 30, as shown in the highlighted cell of the Trout required -
Apr 30 view.

If you take the time to manually perform the calculation above you’ll find that
$8,585.39 x 20 / 40.33 = $4,257.57. So why does the Trout required - Apr 30
view report a value of $4,257.22? Because the views above use formatting that
only shows two decimal places for values, while the complete values use up to
four decimal places.

Specifically, the complete value of total cost of trout used on Apr. 30 (from the
Cost of trout used - Apr 30 view) is $8,585.3875, while the complete value for
the quantity of trout required for all fishcake types on Apr. 30 is 40.3333. If
you plug these complete values into the calculation, you’ll find that
$8,585.3875 x 20 / 40.3333 = $4,257.2204. Applying two-decimal formatting
yields $4,257.22, the value shown in the view above. Regardless of the
formatting applied to a view or a dimension element, TM1 always uses the full
underlying value when calculating rules.

Moving Costs to the Produce Cube

To complete the Fishcakes International model, you must now move
production costs for each fishcake from the FishRequired cube to the
Production cube.

4>
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Unlike the FishRequired cube, the Production cube does not include the
FishType dimension; it only keeps information about fishcakes, as defined in
the CakeType dimension.

@ FishRequired @ Production
- ng Dimensions - ng Dimensions
an —akeType an “akeType
+-gg fishkype gy date
g date ag ProductionMeasures

&g MshRequiredMeasures

Even though the cubes are of differing dimensionality, you can create a rule
statement for the Production cube that calculates production costs based on the
value of Total Fish Types in the FishRequired cube.

['Production Cost’]=DB(’FishRequired’,!CakeType, Total Fish Types’,!date,’Cost’);

This statements says that for a given fishcake type on a given date, the value of
Production Cost in the Production cube is equal to the value of Cost for Total
Fish Types in the FishRequired cube.

In the Production cube, you also want to calculate the cost per kilogram of
fishcakes produced. This is accomplished with a rule statement that divides
the value of Production Cost by the value of Quantity Produced - Kgs'.

[Production Cost/Kg']=['Production Cost’]\Quantity Produced - Kgs'];

You can now add both statements to the rule for the Production cube:

1. Double-click the Production rule in the Server Explorer.

2. Insert a SKIPCHECK; statement at the top of the rule.

3. Add the rules statements immediately beneath the SKIPCHECK; statement.
4

. Click Save to save and compile the rule.
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The new calculation statements in the Production cube require two new feeder
statements, one in the rule for the FishRequired cube and on in the rule for the
Production cube.

The calculation statement

[Production Cost’]=DB(’FishRequired’,!CakeType, Total Fish Types’,!date,’Cost’);
requires the following feeder in the rule for the FishRequired cube.

[Total Fish Types’,'Cost’]=>DB('Production’,!CakeType,!date,’Production Cost’);
To add this feeder statement to the rule for the FishRequired cube:

1. Double-click the FishRequired rule in the Server Explorer.

2. Add the feeder statement immediately beneath the existing feeder state-
ment in the rule.

The complete rule for the FishRequired cube should now look like this:
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=+ Rules Editor: local->FishRequired

File Edit Wwiew Help

SKIPCHECE.; N
'Oty Required - K.gz'l=M:DB[Production’ |CakeTywpe |0 ate, Duantity Produced - Kozl * DE[Ingredientz' 1CakeT ppe. IFizh T ype

["Cost']=0DB'Invertary’ Mishtype Idate 'DaysOld Total''Cost of Fish Used") *
['"Gty Reguired - Kgs'] V['Total Fish Cake Types' Gty Reguired - Hgs';

FEEDERS:
['Tatal Fish Cake Types' 'ty Required - Kgs'l==DB('Depletion’ fizhtype Idate 5" 'Required';

[Total Fish Types' 'Cost'|==0B("Production' \CakeType Idate 'Production Cost";

E] E] m [Funt,,,] [ Save l
e 0 & 000 O

3. Click Save to compile and save the rule.
The calculation statement
[Production Cost/Kg']=['Production Cost’]\Quantity Produced - Kgs'];

requires a feeder statement in the rule for the Production cube. You can use
either Production Cost or Quantity Produced - Kgs to feed Production Cost/Kg.
In this example, you’ll use Quantity Produced - Kgs, a completely arbitrary
choice.

[Quantity Produced - Kgs’] => ['Production Cost/KgT;
To add this feeder statement:

1. Double-click the Production rule in the Server Explorer.
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2. Add the statement immediately following the existing feeder statement in
the rule.

The complete rule for the Production cube should now look like this:

=® Rules Editor: local-=Production

Eile Edit Wiew Help

SEIPCHECE.; ~
['Production Cost'|=DB('FizshRequired' )CakeType ' Tatal Fizh Types' ldate 'Cost';

['Production CostMg'l=['Production Cost'[\['Guantity Produced - Kgs";

FEEDERS:

['Cuantity Produced - Kogs'l=>DB['Plan’ |CakeT vpe |0 ate, ' Planned Production Oty - Kog');

["Guartity Produced - Kgs'l==0DB(FishReguired', ICakeType, 'Tatal Fish Types', Date, "Gty Beguired - Kgs'

["Guantity Produced - Kgs'] == ['Production Costg'],

E] E] m [Fu:unt...] [ Save l
Coi ) OO0 O

3. Click Save to compile and save the rule.

Viewing the Results

To view the result of the new calculation statements for the Production cube,
open the following two views:

= Cost of fish required - Apr. 30 view of the FishRequired cube
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= Production costs - Apr 30 view of the Production cube

¥&! Cube Viewer: local->FishRequired->Cost of Fish Required ...

Eile Edit ‘Yew Options Help
% :1.? Cozt of Fizh Reguired £ @
Production Cost/ Kgis calculated

m Total Fish Types by dividing Production Cost by
Quantity Produced - Kg.

FizhR equiredkeazures

| CakeType
s St el et an $10.021.23. & Cube Viewer: local->Production->Production Costs [Private] |.'. -||.'I:I |[‘5—(|
Bermuda Triangles $5.768.58 ; — : ==
- File Edit Wiew Options Help
Low Tide $26.305.74
H = = = =5 R
Golden Submarine $75.159.26 R 8 Froduction Costs £ 3
Gill T hrill $7 515,937 ,M
Fozeidon's Flatter $75.159.26 _
Nepture's Glory $25.053.09 Produchiontdeazures
Ancient Mariner 15.263.27 Production Cost| Production Cost/k.g | Quantity Produced - Koz
Ready Pink Shell Canfection 1 $10,021.23 $25053 40
Bermuda Triangles $8.7E8.58 $250.53 o]
Cost for Total Fish Types in Low Tide $26,305.74 $751.59 35
i?cth;'ShQakg in ;heb Golden Submarine $75.159.2 375153 100
IS equirea cube becomes e o
the Production Cost for each e TR $7.515.93 $250.53 30
fishcake in the Production cube. Pozeidon's Platter $75,159.26 $333.49 a0
Meptune's Glary $25.053.09 $501.06 a0
Ancient Mariner L $6.263.27 $12527 50
Ready

Here you can see that the Fishcakes International model reaches its conclusion,
with final costs for fishcakes calculated in the Production cube.

Production Cost for each fishcake is calculated by retrieving the Cost of Total
Fish Types for the corresponding fishcake in the FishRequired cube. (In other
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words, the production cost for a fishcake is equal to the total cost of all fish
types that are used to make the fishcake.) Production Cost/Kg for each
fishcake is calculated by dividing Production Cost by Quantity Produced - Kgs.
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A Rules Functions

This appendix contains a complete list of all TM1 rules functions. You can use
any of these functions when writing TM1 rules.

You can also incorporate all rules functions, with the exception of the STET
function, in Turbolntegrator processes.

4>
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ABS

ABS returns the absolute value of a number.
Syntax

ABS(x)
Argument

X The number for which you want to find the absolute

value.

Example

ABS(-1.2) returns 1.2
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ACOS

Syntax

Argument

Example

Table of Contents | Index

ACOS returns the angle, in radians, whose cosine is Xx.

ACOS(x)

X The cosine of the angle you want to find. x must be
between -1 and 1; otherwise the function returns an error.

ACOS(0) returns 1.5708.

4>
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4

ASIN

ASIN returns the angle, in radians, whose sine is Xx.
Syntax

ASIN(x)
Argument

X The sine of the angle you want to find. x must be between

-1 and 1; otherwise the function returns an error.

Example

ASIN(1) returns 1.5708.
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ATAN

Syntax

Argument

Example
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ATAN returns the angle, in radians, whose tangent is X. The result is between -
pi/2 and +pi/2.

ATAN(X)

X The tangent of the angle you want to find.

ATAN(1) returns .7854.

4>
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ATTRN

Syntax

Arguments

Example
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ATTRN returns a numeric attribute for a specified element of a dimension.

ATTRN(dimension, element, attribute)

dimension A valid dimension name.
element An element of the dimension.

attribute The attribute for which you want to retrieve a value. This
argument must be a valid attribute of the element.

ATTRN(Model’, 'L Series 1.8L Sedan’, 'Manufacture Code’)

In this example, the function returns the numeric value of the Manufacture

Code attribute of the L Series 1.8L Sedan element in the Model dimension.

4>
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a1l g

ATTRS

ATTRS returns a string attribute for a specified element of a dimension.
Syntax

ATTRS(dimension, element, attribute)
Arguments

dimension A valid dimension name.

element An element of the dimension.

attribute The attribute for which you want to retrieve a value. This

argument must be a valid attribute of the element.

Example

ATTRS('Model’, 'L Series 1.8L Sedan’, 'Manufacture Code’)

In this example, the function returns the string value of the Manufacture Code
attribute of the L Series 1.8L Sedan element in the Model dimension.
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CAPIT

CAPIT applies initial capitalization to every word in a string.
Syntax

CAPIT(string)
Argument

string A text string.
Example

CAPIT(first quarter sales’) returns 'First Quarter Sales’.
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CHAR

CHAR

Syntax

Argument

Example
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CHAR returns the character identified by a given ASCII numeric code.

CHAR(number)

number An ASCII code number. This number must be between 1
and 255, inclusive.

CHAR(100) returns 'd'.

4>
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CODE

Syntax

Arguments

Example
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4>

CODE returns the ASCII numeric code for a specified character within a string.

CODE(string, location)

string A text string.

location A number specifying the character within the string for
which you want to find the ASCII code value.

CODE('321’, 2) returns 50.
CODE(ENnd’, 3) returns 100.
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ConsolidateChildren

.This function forces consolidated values to be calculated by summing
iImmediate children along a specified dimension. This is useful when
intermediate consolidations are calculated by rules and you want a parent
consolidation to be calculated by summing the intermediate consolidations
rather than by summing the underlying leaf values.

Syntax
ConsolidateChildren(DimNamel, DimName2, ...)
Arguments
DimNamel, Names of the dimensions along which consolidations will
DimName2, ... be performed.
The function requires at least one DimName argument,
and can accept as many DimName arguments as there are
dimensions in the cube for which the rule is written.
Example

Consider a cube named Sales composed of the dimensions ActVsBud, Region,
Model, Accountl, and Month.

In this example, the Month dimension is defined as follows:
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B = Year

H—]— = 1 Quarter
— 11 Jan
— 11 Feb
— 1 Mar
CF = 2 Guarker
— 11 Apr
11 May
-1 Jun
CF = 3 Guarker
— 11 Jul
— 11 g
— 11 Sep
= 4 Quarter
— 11 Oct
11 Mov
— 11 Dec

If no rule is in place for this cube, the value of the Year consolidation is
calculated by summing all the underlying leaf values, in this case Jan through
Dec. The following figure illustrates this consolidation.

§ Seies 1.8L Sedan [~ I - |

=
— ‘ear — 1Quaiter Jan Feb Mar — 2(Quanter Apr May Jun| — 3Cuater Aug Sep Jul | — 4 Quatter Nov Dec Oct |
3 770| 223| 331 | 216 06| 31| 250] 345 757| 222|197 338| 723| 198 212| 12|

Now, suppose you create the following rule for this cube, which indicates that
all quarterly values should be 1:

[{'1 Quarter’, '2 Quarter’, '3 Quarter’, '4 Quarter’}]=1;

The result is as follows:

4>
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5 Seres 1.8L Sedan [~ I -|

— Wear — 1 Quaier Jan | Feb Mar — 2Quarter Apr May Jun — 3Quater Aug Sep Jul | — 4 Quarter How| Dec Dcl|
3156 1| 223] 331] 218 1] 31| 250] 345 1| 222 197| 338} 1| 193] 212[ 312

In the figure, you can see that quarterly values are indeed calculated by the
rule, but the Year consolidation is still calculated by summing all underlying
leaf values. If this is not your desired calculation path, you can use the
ConsolidateChildren function to force TML1 to calculate the Year consolidation
by summing its immediate children, specifically 1 Quarter, 2 Quarter, 3
Quarter, and 4 Quatrter.

['Year']=ConsolidateChildren('Month’);
[{'1 Quarter’, '2 Quarter’, '3 Quarter’, '4 Quarter’}]=1,;

In the rule, the statement ['Year’]=ConsolidateChildren('Month’) says that the
Year consolidation should be calculated by summing the immediate children
of Year in the Month dimension.

The following figure shows the result of the
['Year']=ConsolidateChildren(’'Month’) statement:

I -| CEEFTS - | EEESTTE S - | [T - |

— Yeat| — 1 Quadter| Jon | Feb Ma — 2 Quaiter) Ape | May| Jun| — 3 Ouaster| &y Sep| Jul | — 4 Quaer Mov| Dez Dt |
| 1| 223] 331] 216 1] 31| 250 345 1] 222] 197] 338 1] 193] 212| 32|

Note that the Year consolidation is now calculated by summing its immediate
children.

It’s important to remember that for a given consolidation, the
ConsolidateChildren function applies only to the immediate children of the
consolidation.
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4>

The ConsolidateChildren function can also be used to specify how
consolidations are calculated in multiple dimensions, as in the following
example:

[World’,’Year’]= This statement applies the

ConsolidateChildren('Region’,’Month’)  ConsolidateChildren function to both the
World and Year consolidations. In this case,
World is calculated by summing all its
iImmediate children in the Region
dimension, while Year is calculated by
summing its immediate children in the
Month dimension.

A-14
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CONTINUE

Syntax

Arguments

Example
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When included as part of a rules expression, this function allows a subsequent
rule with the same area definition to be executed. Normally, TM1 only
executes the first rule encountered for a given area.

CONTINUE

None.

[Jan’]= if('region @="Argentina’,10,CONTINUE);
[[Jan’]=20;

In this example, all cells identified by January and Argentina are assigned a
value of 10. Cells identified by Jan and any other Region element are assigned
a value of 20.

4>
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COS

COS returns the cosine of an angle expressed in radians.
Syntax

COS(x)
Argument

X An angle, expressed in radians, for which you want to

find the cosine.

Example

COS(0) returns 1.
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4>

DATE

DATE returns the date string in ‘yy-mm-dd’ or ‘yyyy-mm-dd’ format for a given
serial number.

Syntax

DATE(SerialNumber, <ReturnFourDigitYear>)
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Argument

Examples

SerialNumber

ReturnFourDigit

Table of Contents | Index

A date expressed in serial format.

An optional Boolean argument that determines whether
the DATE function returns a string using two- or four-
digit notation for the year.

If ReturnFourDigitYear is true, the function returns date
falling within the range of Jan. 1, 1960 and Dec. 31, 9999,
using four-digit notation for the year. Serial date 0
corresponds to Jan. 1, 1960 and serial date 2936549
corresponds to Dec. 31, 9999.

If ReturnFourDigitYear is false, or if this optional
argument is omitted from the DATE function, the function
returns a date falling within the range Jan. 1, 1960 and
Dec. 31, 2059, using two-digit notation for the year. Serial
date 0 corresponds to Jan 1, 1960 and serial date 36524
corresponds to Dec. 31, 2059.

If ReturnFourDigitYear is false or is omitted and you
specify a serial date greater than 36524, the serial date
used by the function is determined by the formula n -
36525. For example, if you specify a serial date of 36530,
then 36530 - 36525 = 5. In this case, DATE uses 5 as the
serial date and returns the date Jan. 6, 1960.

DATE(13947) returns '98-03-09'.
DATE(13947, 1) returns '1998-03-09".

4>
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DATES

Syntax

Arguments

Example
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DATES returns a date string, in the form ‘yy-mm-dd' or ‘yyyy-mm-dd’,
corresponding to a given year, month, and day.

DATES(year, month, day)

year A year, expressed in either yy or yyyy format.
month A month, expressed in mm format.

day A day, expressed in dd format.

DATES(98, 2, 10) returns '98-02-10'.
DATES(1998, 2, 10) returns '1998-02-10'.

4>
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DAY

DAY returns a numeric value for the day in a given date string.
Syntax

DAY (DateString)
Argument

DateString A date string in either YY:MM:DD or YYYY:MM:DD

format.

Example

DAY ('02:05:25) returns 25.
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4

DAYNO

DAYNO returns the serial date number corresponding to a given date string.
Syntax

DAYNO(‘DateString’)
Argument

DateString A date string in either YY:MM:DD or YYYY:MM:DD

format.

Example

DAYNO('98-03-09") returns 13947.
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P
DB
DB returns a value from a cube in a TM1 database. DB returns a numeric value
If used in a numeric expression and a string value if used in a string
expression.
Syntax
DB(cube, €1, e2, [...e16])
Arguments
cube The name of the cube from which to retrieve the value.
el,...en Dimension element names that define the intersection
containing the value to be retrieved.
Arguments el through en are sequence-sensitive. el must
be an element from the first dimension of the cube, e2
must be an element from the second dimension, and so
on.
Example

DB('Budget’, 'California’, '15” Flat Panel Monitors', 'Net Sales', 'January')

In this example, Budget is the cube name, and the function returns the value at
the intersection of California, 15” Flat Panel Monitors, Net Sales, and January.
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DELET

DELET returns the result of deleting a specified number of characters from a
specified starting point within a string.

Syntax
DELET(string, start, number)
Arguments
string A text string.
start The character at which to begin deletion.
number The number of characters to delete.
Example

DELET('payment’, 3, 3) returns 'pant..
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DIMIX

Syntax

Arguments

Example
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DIMIX returns the index number of an element within a dimension.

DIMIX(dimension, element)

dimension A valid dimension name.

element The name of an element within the dimension.

If the element is not a member of the dimension specified,
the function returns O.

DIMIX('Region’,'Brazil’)

Brazil has an index value of three in the Region dimension. The example
returns 3.

Il Argentina 1
11 Belgium z
11 Brazil 3
11 Canada 4
11 Chile 5

4>
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P
DIMNM
DIMNM returns the element of a dimension that corresponds to the index
argument.
Syntax
DIMNM(dimension, index)
Arguments
dimension A valid dimension name.
index A value less than or equal to the number of elements in
the dimension.
If this argument is less than 1, or greater than the number
of elements in the dimension, the function returns O.
Example

DIMNM(‘Region',2)

This example returns ‘Belgium’, which is the element within the Region
dimension with an index value of 2.
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DIMNM

Marmne

Il Argentina
11 Belgium
11 Brazil

11 Canada
11 Chile

Inde:x

L B AR Y I N

Table of Contents

Index

e
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DIMSIZ

DIMSIZ returns the number of elements within a specified dimension.
Syntax

DIMSIZ(dimension)
Argument

dimension A valid dimension name.
Example

DIMSIZ(’Accounts’)

If the dimension Accounts contains 19 elements, the example returns the value
19.
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DNLEV

Syntax

Argument

Example
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DNLEYV returns the number levels in a dimension.

DNLEV(dimension)

dimension A valid dimension name.

DNLEV(Region’)

In the Region dimension, the various countries (Level 0) add up to regions
(Level 1). The regions then add up to super-regions (Level 2), which in turn
add up to the world (Level 3).

Lowed Ll 1 Laval 2 Lerwai 3
Denmark -

Ewedan Srandinadia —

Horway -
Gmrmary

Francs 2 Cariral Eurgps —|

Europe
b —
o

— — Amefcas

There are four levels in the Region dimension, so the example returns the
value 4.

4>
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DTYPE

Syntax

Arguments

Example
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4>

DTYPE returns information about the element type of a specified element. It
returns N if the element is a numeric element, S if the element is a string
element, and C if the element is a consolidated element.

DTYPE(dimension, element)

dimension A valid dimension name.

element The name of an element within the dimension.

DTYPE(Region’,’Europe’)
The element Europe is a consolidated element of the Region dimension, so the
example returns C.

EF = World Mame Type
E Americas = Europe Consolidated
= Europe Z Americas  Consolidated
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ELCOMP
ELCOMP returns the name of a child of a consolidated element in a specified
dimension. If the element argument is not a consolidated element, the function
returns 0.
Syntax
ELCOMP(dimension, element, position)
Arguments
dimension A valid dimension name.
element The name of a consolidated element within the
dimension.
position A positive value less than or equal to the total number of
children in the specified element.
Example

ELCOMP('Region’,’Central Europe’,2)

In the dimension Region, the consolidated element Central Europe is a
consolidation of the children France and Germany. Germany is in the second
position in this consolidation. Accordingly, the example returns Germany.

= [Central Europe
':n France
11 Germany
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ELCOMPN

Syntax

Arguments

Example
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4>

ELCOMPN returns the number of components in a specified element. If the
element argument is not a consolidated element, the function returns 0.

ELCOMPN(dimension, element)

dimension A valid dimension name.
element The name of a consolidated element within the
dimension.

ELCOMPN(‘Region’,’Scandanavia’)

In the Region dimension, the element Scandanavia is a consolidation of three
elements. The example returns 3.

= Scandinavia

11 Denmark,
11 Morway

11 Sweden
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ELISANC

Syntax

Arguments

Example
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ELISANC determines whether elementl is an ancestor of element2 in the
specified dimension. The function returns 1 if elementl is an ancestor of
element2, otherwise the function returns 0.

ELISANC(dimension, elementl, element?2)

dimension A valid dimension name.
elementl The name of an element within the dimension.

element2 The name of an element within the dimension.

ELISANC('Region’, 'Europe’, ‘Germany’)

In the dimension Region, the element Europe is an ancestor of Germany. The
example returns 1.

EF = Europe
= Central Europe

':I‘l France
11 Germary

4>

A-32  Applix TM1 Rules Guide



ELISCOMP

ELISCOMP

Syntax

Arguments

Example
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ELISCOMP determines whether elementl is a child of element2 in the
specified dimension. The function returns 1 if elementl is a child of element2,
otherwise the function returns 0.

ELISCOMP(dimension, elementl, element2)

dimension A valid dimension name.
elementl The name of an element within the dimension.

element2  The name of an element within the dimension.

ELISCOMP('Region’,’Germany’,’Central Europe’)

In the dimension Region, the element Central Europe is a consolidation of two
elements, Germany and France. The example returns 1.

EF = Europe
= Central Europe

':I‘l France
11 Germary

4>

A-33



Table of Contents | Index

ELISCOMP
P

Note that this function returns 1 only for immediate children. In the above
example, Germany is a child of Central Europe. Further, Central Europe is a
child of Europe. However, because the function returns 1 only for immediate

children, the following example returns O:

ELISCOMP('Region’,’Germany’,’Europe’)
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ELISPAR

Syntax

Arguments

Example
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ELISPAR determines whether elementl is a parent of element2 in the specified
dimension. The function returns 1 if elementl is a parent of element2,
otherwise the function returns O.

ELISPAR(dimension, elementl, element2)

dimension A valid dimension name.
elementl The name of an element within the dimension.

element2 The name of an element within the dimension.

ELISPAR('Region’,’Central Europe’,’Germany’)

In the dimension Region, the consolidated element Central Europe is the
parent of both Germany and France. Accordingly, the example returns 1.

EF = Europe
= Central Europe

':I‘l France
11 Germary
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Note that this function returns 1 only for immediate parents. In the above
example, Europe is a parent of Central Europe. Further, Central Europe is a
parent of Germany. However, because Europe is not an immediate parent of
Germany, the following example returns O:

ELISPAR('Region’,’Europe’,’Germany’)
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ELLEV

Syntax

Arguments

Example
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ELLEYV returns the level of an element within a dimension.

ELLEV(dimension, element)

dimension A valid dimension name.

element The name of an element within the dimension.

ELLEV(Region’,’Europe’)

In the Region dimension, individual countries (Level 0) add up to regions
(Level 1). The regions then add up to super-regions (Level 2), which in turn
add up to the world (Level 3).

Lowed Ll 1 Laval 2 Lerwai 3
Denmark -

Ewedan Srandinadia —

Horway -
Gmrmary

Francs 2 Cariral Eurgps —|

Europe
b —
o

— — Amefcas

The example returns 2, as Europe is a Level 2 element.

4>
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ELPAR

Syntax

Arguments

Example
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ELPAR returns the parent of an element in a specified dimension

ELPAR(dimension, element, index)

dimension A valid dimension name.
element The name of an element within the dimension.

index A positive value less than or equal to the total number of
consolidated elements (parents) that use the element
argument as a child.

ELPAR('Model’,’Wagon 4WD’,2)

In the dimension Model, the element Wagon 4WD is a child of both Total
Wagons and Total 4WD. Therefore, both Total Wagons and Total 4WD are
parents of Wagon 4WD. In the structure of the Model dimension, Total Wagons
is defined first, Total 4WD is defined second.

The example returns Total 4WD, as this is the second instance of a parent to
Wagon 4WD within the Model dimension.

4>
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ELPARN

ELPARN returns the number of parents of an element in a specified dimension.
Syntax

ELPARN(dimension, element)
Arguments

dimension A valid dimension name.

element The name of an element within the dimension.
Example

ELPARN(Model’,'Wagon 4WD)

In the Model dimension, the element Wagon 4WD is a child of both Total
Wagons and Total 4WD. Therefore, both Total Wagons and Total 4WD are
parents of Wagon 4WD. The function returns 2.
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ELWEIGHT

ELWEIGHT returns the weight of a child in a consolidated element.
Syntax

ELWEIGHT(dimension, elementl, element2)
Arguments

dimension A valid dimension name.

elementl  The name of a consolidated element within the

dimension.

element2  The name of a child of the consolidated element.

Example

ELWEIGHT('Accountl’,’Gross margin’,'Variable Costs’)

As the following figure shows, the element Variable Costs, which is a child of
Gross margin, has a weight of -1.

Marme Type Weight
Il Sales Simple 1
11 Mariable Costs  Simple -1

The example returns -1.
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EXP

EXP returns the natural anti-log of a number.

Syntax

EXP(X)
Argument

X A number for which you want to find the natural anti-log.
Example

EXP(1) returns 2.71828.
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FILL

Syntax

Arguments

Example
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FILL repeats a given string as necessary to return a string of a specified length.

FILL(string, length)

string A text string. This string is repeated as necessary to
achieve the specified length.

length The length of the string you want the function to return.

FILL(-", 5) returns ’-----".
FILL(ab’, 5) returns 'ababa’.
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FV

Syntax

Arguments

Example
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FV returns the value of an annuity at the time of the last payment. An annuity
IS a series of payments made at equal intervals of time. Payments are assumed
to be made at the end of each period.

FV(payment, interest, periods)

payment The amount of the payment made per period.
interest  The interest rate paid per period.

periods  The number of periods in the annuity.

FV(1000, .14, 5)

This example returns the value of an annuity at the end of 5 years, with
payments of $1,000 per year at 14% interest.

4>
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Arguments

Example
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4>

IF returns one value if a logical expression you specify is TRUE and another
value if it is FALSE.

IF(expression, true_value, false value)

expression Any value or expression that can be evaluated to TRUE or
FALSE.

true_value The value that is returned if expression is TRUE.

false_value  The value that is returned if expression is FALSE.

NOTE: value_true and value_false must be of the same type. When the IF function is used
INn a numeric expression, true_value and false_value must be numeric. When used in a
string expression, true_value and false_value must be strings.

IF(1<2, 4, 5) returns 4.
IF(1>2, 'ABC’, 'DEF’) returns 'DEF".
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INSRT

INSRT inserts one string into another string at a specified insertion point.

Syntax
INSRT(stringl, string2, location)
Arguments
stringl A text string.
string2 A text string.
location  The character in stringl at which you want to insert
string2. The function inserts string 2 into stringl
immediately prior to the character you specify.
Example

INSRT(CABC’, 'DEF’, 2) returns 'DABCEF’.
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INT

INT returns the largest integer that is less than or equal to a specified value.

Syntax

INT(X)
Argument

X A numeric value.
Examples

INT(5.6) returns 5.
INT(-5.6) returns -6.

A-46  Applix TM1 Rules Guide



ISLEAF Table of Contents | Index

P
ISLEAF
ISLEAF returns 1 if a specified cell is a leaf cell (identified solely by leaf
elements), otherwise it returns 0.
Syntax
ISLEAF(cube, €1, €2, [...e16])
Arguments
cube The name of the cube containing the cell to be evaluated.
el,...en Dimension element names that define the cell to be
evaluated.
Arguments el through en are sequence-sensitive. el must
be an element from the first dimension of the cube, e2
must be an element from the second dimension, and so
on.
Example

You can use ISLEAF in an IF statement to test if a current cell is a leaf cell. For
example,

IF((ISLEAF=1),TrueStatement, FalseStatement);

executes the TrueStatement if the current cell is a leaf cell, otherwise it
executes the FalseStatement.
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ISUND

ISUND returns 1 if a specified value is undefined; otherwise it returns O.

Syntax

ISUND(x)
Argument

X A number or expression.
Examples

ISUND(5.2) returns O.
ISUND(1/0) returns 1.
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LN

LN returns the natural logarithm (base ) of a number.

Syntax
LN(x)
Argument
X A positive number. The function returns an error if X is
negative or zero.
Example

LN(10) returns 2.302585093.
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4

LOG

LOG returns the base 10 logarithm of a positive number.
Syntax

LOG(x)
Argument

X A positive number. The function returns an error if X is

negative or zero.

Example

LOG(10) returns 1.
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LONG

LONG returns the length of a string.
Syntax

LONG(string)
Argument

string A text string.
Example

LONG('Sales’) returns 5.
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LOWER

LOWER converts all upper case characters in a string to lower case.
Syntax

LOWER(string)
Argument

string A text string.
Example

LOWER(First Quarter Sales’) returns ‘first quarter sales’.
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MAX

MAX returns the largest number in a pair of values.
Syntax

MAX(num1, num2)
Arguments

numl The first in a pair of values.

numz2 The second in a pair of values.
Example

MAX(10, 3) returns 10.
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MIN

MIN returns the smallest number in a pair of values.
Syntax

MIN(numl1, numz2)
Arguments

numl The first in a pair of values.

numz2 The second in a pair of values.
Example

MIN(10, 3) returns 3.
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MOD

Syntax

Arguments

Example
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4>

MOD returns the remainder of dividing a number by a divisor.

MOD(number, divisor)

number  The number for which you want to find the remainder.

divisor  The value by which the number argument is divided.

MOD(10, 3) returns 1.

A-55



MONTH Table of Contents | Index

4

MONTH

MONTH returns a numeric value for the month in a given date string.
Syntax

MONTH(date)
Argument

date A date string in either YY:MM:DD or YYYY:MM:DD

format.

Example

MONTH('02:05:25’) returns 5.
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NOW
NOW returns the current date/time value in serial number format.
Syntax
NOW
Arguments
None.
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NUMBR

NUMBR converts a string to a number.
Syntax

NUMBR(string)
Argument

string The string you want to convert to a number. All characters

other than ’0’ through ’9’, ’+’, °-’, °.’, and ’E’ are ignored.

Examples

NUMBR(-5.6") returns -5.6.
NUMBR(-5A. B6C") returns -5.6.
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PAYMT

Syntax

Arguments

Example
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PAYMT returns the payment amount of an annuity based on a given initial
value or principal, an interest rate, and a number of periods. An annuity is a
series of payments made at equal intervals of time.

PAYMT (principal, interest, periods)

principal The present value, or the total amount that a series of
future payments is worth now.

interest  The interest rate paid per period.

periods The number of periods in the annuity. Payments are
assumed to be made at the end of each period.

PAYMT (100000, .14, 5)

This example returns the payment on a 5-year annuity that is paid yearly, with
a principal of $100,000 at 14% interest.
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PV

Syntax

Arguments

Example
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PV returns the initial or principal value of an annuity.

PV(payment, interest, periods)

payment The amount of the payment made.
interest  The interest rate paid per period.

periods The number of periods in the annuity. Payments are
assumed to be made at the end of each period.

PV(1000, .14, 5)

This example returns the principal value of an annuity with 5 yearly payments
of $1,000 at 14% interest.

4>
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RAND

RAND generates a random number that is uniformly distributed between 0

and 1. The random number generator is seeded when TML1 is loaded.
Syntax

RAND
Arguments

None.
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ROUND

ROUND rounds a given number to the nearest integer.
Syntax

ROUND(number)
Argument

number The number you want to round.
Example

ROUND(1.46) returns 1.
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ROUNDP

Syntax

Arguments

Examples
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ROUNDP rounds a given number at a specified decimal precision.

ROUNDP(number, decimal)

number The number you want to round.

decimal The decimal precision at which to apply the rounding. If
this argument is positive, the function rounds the
specified number of digits to the right of the decimal
point. If this argument is negative, the function rounds
the specified number of digits to the left of the decimal
point.

The decimal argument must be between -15 and 15,
inclusive.

ROUNDP(1.46, 1) returns 1.5.
ROUNDP(1.466, 2) returns 1.47.
ROUNDP(234.56, -1) returns 230.00.
ROUNDP(234.56, 0) returns 235.00.

4>
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SCAN
SCAN returns a number indicating the starting location of the first occurrence
of a specified substring within a given string. If the substring does not occur in
the given string, the function returns zero.
Syntax
SCAN(substring, string)
Arguments
substring The substring you are trying to locate.
string The string within which you are searching for the
substring.
Example

SCAN(’scribe’, 'described’) returns 3.
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SIGN

SIGN determines if a number is positive, negative, or zero. The function

returns 1 if the number is positive, -1 if the number is negative, and 0 if the

number is zero.
Syntax

SIGN(number)
Argument

number A number.
Example

SIGN(-2.5) returns -1.
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SIN

SIN returns the sine of a given angle.

Syntax
SIN(x)
Argument
X A value, expressed in radians, for which you want the
sine.
Example

SIN(1.5708) returns 1.
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SQRT

SQRT returns the square root of a given value.
Syntax

SQRT(X)
Argument

X Any positive value. SQRT returns an error if X is negative.
Example

SQRT(16) returns 4.
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STET

The STET function cancels the effect of a rule for a particular element.

Syntax

STET
Arguments

None.
Example

[Sales’] = IF('Region @= "France’,STET, 100);

In this example, the rule dictates that the value for Sales is always 100, except
for the intersection of Sales and the element France from the Region
dimension.
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STR

Syntax

Arguments

Example
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STR converts a number to a string.

STR(number, length, decimal)

number The number being converted to a string.

length The length of the string. If necessary, the function inserts
leading blank spaces to attain this length.

decimal The number of decimal places to include in the function
result.

STR(3.14159, 6, 2) returns’ 3.14".
STR(-3.14159, 6, 0) returns’ -3'.

4>
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SUBST

SUBST returns a substring of a given string.

Syntax
SUBST(string, beginning, length)
Arguments
string The string from which you want to extract the substring.
beginning  The character at which the substring begins.
length The length of the substring.
Example

SUBST('Retirement’, 3, 4) returns ’tire’.
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TABDIM

Syntax

Arguments

Example

Table of Contents | Index

4>

TABDIM returns the dimension name that corresponds to the index argument.

TABDIM(cube, index)

cube A valid cube name.

index A positive value less than or equal to the total number of
dimensions in the cube.

TABDIM('SalesCube’,3)

The cube SalesCube contains five dimensions: accountl, actvsbud, model,

month, and region. The example returns model, the third dimension of
SalesCube.
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>

TAN

TAN returns the tangent of a given angle.
Syntax

TAN(X)
Argument

X A value, expressed in radians, for which you want the

tangent.

Examples

TAN(O) returns 0.
TAN(.7854) returns 1.
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4

TIME

TIME returns a string, in HH:MM format, representing the system time on the

TM1 server.
Syntax

TIME
Arguments

None
Example

Given a system time of 9:33 AM, TIME returns the string '09:33".
Given a system time of 9:33 PM, TIME returns the string '21:33".
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4>
TIMST

TIMST returns a formatted date/time string.

Syntax

TIMST (datetime, format, ExtendedYears)
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Arguments
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datetime
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A date/time serial number.

The integer part of the number specifies the date, and the
decimal part specifies the time within the day. Day
number 0 corresponds to '60-01-01". Negative numbers
correspond to prior years. Years in the 21st Century, up to
2059, are represented by years 00 through 59. An hour is
1/24th of a day, a minute 1/60th of an hour, and a second
1/60th of a minute.

4>
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format
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A string that formats the result of the function. All the
characters in the format argument appear in the result,
except for the following characters, which return date/
time component values:

\y
\Y
\m
\M
\d
\D
\h
\H
\i

\s
\p

the last two digits of the year (97, 98, etc.)

the four digits of the year (1997, 1997, etc.)

the two digits of the month (01 through 12)
the abbreviation of the month (JAN, FEB, etc.)
the two digits of the day (01 through 31)

the digit of the day (1 through 31)

the hour in military time (00 through 23)

the standard hour (1 through 12)

the minute (00 through 59)

the second (00 through 59)

a.m. or p.m.

4>
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Examples
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Extended This optional Boolean parameter specifies whether the
Years function returns a date falling within the range 1960 - 2059
or 1960 - 9999.

If ExtendedYears is true, the function returns a date
falling within the range of Jan. 1, 1960 and Dec. 31, 9999.
Serial date 0 corresponds to Jan. 1, 1960 and serial date
2936549 corresponds to Dec. 31, 9999.

If ExtendedYears is false, or if this optional argument is
omitted from the TIMST function, the function returns a
date falling within the range Jan. 1, 1960 and Dec. 31,
2059. Serial date 0 corresponds to Jan 1, 1960 and serial
date 36524 corresponds to Dec. 31, 2059.

If ExtendedYears is false or is omitted and you specify a
serial date greater than 36524, the serial date used by the
function is determined by the formula n - 36525. For
example, if you specify a serial date of 36530, then 36530 -
36525 = 5. In this case, TIMST uses 5 as the serial date and
returns the date Jan. 6, 1960.

TIMST(366.0000, \M \D, \Y’) returns 'JAN 1, 1961".
TIMST(366.5000, \H\p \imin\ssec’) returns '12p.m. 00min00sec’.

TIMST(366.1000, 'On \M \D, \Y at \H\p \imin\ssec’) returns 'On JAN 1, 1961 at
2a.m. 24min00sec’.

TIMST(11111.1100, 'On \M \D, \Y at \H\p \imin\ssec’) returns 'On JUN 3,1990 at
2a.m. 38min24sec’.

4>
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4>
TIMVL

TIMVL returns the numeric value of a component (year, month, etc.) of a date/
time value.

Syntax

TIMVL(datetime, type, ExtendedYears)
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Arguments
datetime A date/time serial number.

The integer part of the number specifies the date, and the
decimal part specifies the time within the day. Day
number 0 corresponds to '60-01-01.” Negative numbers
correspond to prior years. Years in the 21st Century, up to
2059, are represented by years 00 through 59. An hour is
1/24th of a day, a minute 1/60th of an hour, and a second
1/60th of a minute.
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type
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A character that specifies the type of component to be
extracted. The following are valid type arguments:

Y

M
D
H

year value (1997, 1998, etc.)
month value (1 through 12)
day value (1 through 31)
hour value (0 through 23)
minute value (00 through 59)
second value (00 through 59)

4>
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Extended This optional Boolean parameter specifies whether the
Years function returns a date falling within the range 1960 - 2059
or 1960 - 9999.

If ExtendedYears is true, the function returns a date
falling within the range of Jan. 1, 1960 and Dec. 31, 9999.
Serial date 0 corresponds to Jan. 1, 1960 and serial date
2936549 corresponds to Dec. 31, 9999.

If ExtendedYears is false, or if this optional argument is
omitted from the TIMVL function, the function returns a
date falling within the range Jan. 1, 1960 and Dec. 31,
2059. Serial date 0 corresponds to Jan 1, 1960 and serial
date 36524 corresponds to Dec. 31, 2059.

If ExtendedYears is false or is omitted and you specify a
serial date greater than 36524, the serial date used by the
function is determined by the formula n - 36525. For
example, if you specify a serial date of 36530, then 36530 -
36525 = 5. In this case, TIMVL uses 5 as the serial date and
returns the date Jan. 6, 1960.

Examples

TIMVL(11111.1100, "Y’) returns 1990.
TIMVL(11111.1100, 'H’) returns 2.
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4>
TODAY

TODAY returns the current date in yy-mm-dd format.

Syntax

TODAY (<ReturnFourDigitYear>)
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Arguments

ReturnFourDigit
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An optional Boolean argument that determines whether
the TODAY function returns a string using two- or four-
digit notation for the year.

If ReturnFourDigitYear is true, the function returns date
falling within the range of Jan. 1, 1960 and Dec. 31, 9999,
using four-digit notation for the year. Serial date 0
corresponds to Jan. 1, 1960 and serial date 2936549
corresponds to Dec. 31, 9999.

If ReturnFourDigitYear is false, or if this optional
argument is omitted from the TODAY function, the
function returns a date falling within the range Jan. 1,
1960 and Dec. 31, 2059, using two-digit notation for the
year. Serial date 0 corresponds to Jan 1, 1960 and serial
date 36524 corresponds to Dec. 31, 2059.

If ReturnFourDigitYear is false or is omitted and you
specify a serial date greater than 36524, the serial date
used by the function is determined by the formula n -
36525. For example, if you specify a serial date of 36530,
then 36530 - 36525 = 5. In this case, TODAY uses 5 as the
serial date and returns the date Jan. 6, 1960.

4>
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TRIM

TRIM returns the result of trimming any leading and trailing blanks from a

string.
Syntax

TRIM(string)
Argument

string A text string.
Example

TRIM( First Quarter ’) returns 'First Quarter’.
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UNDEF

UNDEF returns the undefined value. This function can be used to prevent data
from being stored in a cube based on a logical test.

Syntax

UNDEF

Argument

None.
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UNDEFVALS

Syntax

Arguments
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UNDEFVALS allows users to distinguish between data cells that are empty
and cells that actually contain a zero. When a rule includes an UNDEFVALS
statement, cells containing zeros display the value zero, but empty cells appear
blank. This function can also be used to prevent data from being stored in a
cube based on a logical test.

UNDEFVALS must be the first statement in a rule without a SKIPCHECK
statement. If a rule includes a SKIPCHECK statement, the UNDEFVALS
statement must be the second statement in the rule.

UNDEFVALS

None.

4>
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UPPER

UPPER converts a text string to upper case.

Syntax

UPPER(string)
Argument

string A text string.
Example

UPPER(First Quarter Results’) returns FIRST QUARTER RESULTS.
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4

YEAR

YEAR returns a numeric value for the year in a given date string.
Syntax

YEAR(date)
Argument

date A date string in YY:MM:DD format.
Example

YEAR('02:05:25’) returns 2.
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