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SSAS Cube Exploration: Digging Through
the Details with Drillthrough

When exploring the data stored in a SQL Server Analysis Services (SSAS) cube, we sometimes need to
know the details of the transactions that generated the information that we’re visualizing. We need
to go into the multidimensional model and execute a drillthrough operation to see the transactional
details.

What’s a drillthrough operation and how does it differ from other drill operations? This question can
best be answered by looking at the four types of drill operations:

o  Drill up. Drilling up entails going up a level in the hierarchy to explore data.

e Drill down. Drilling down entails going down a level in the hierarchy to explore data.

e Drill across. Drilling across is about exploring another table of facts related to the present
table through a common dimension.

e Drillthrough. Drillthrough is about obtaining, from a cell in a cube, the details behind the
information or measure that we’re visualizing.

But how do we execute a drillthrough operation to get the details? If we detach ourselves from the
multidimensional model, we know that we can obtain information (which is typically aggregated)
from our cube and this information originates from a series of fact tables or individual transactions
in the relational database. So, we might think that if we want to see the transactions that give a
certain measure, we would look for them in the relational data warehouse. However, we can find
these details inside the SSAS model itself, and we can extract these details regardless of the
relational engine.

Nevertheless, most cubes have more than physical measures (e.g., a sum of sales) in them. We often
find calculated measures. For example, a cube might include a measure that shows the amount of
profit for a product, and this profit has been calculated by subtracting the product’s total cost from
the product’s total sales (profit=sale-cost). Although it's a very simple calculation, obtaining the
details for this measure isn’t going to be easy.

We're also going to find other obstacles when it comes to analyzing the details. For
example, if we execute a drillthrough operation on a subtotal obtained by filtering several
elements from one or more dimensions, the results won’t be what we expected.

Let’s look at the options we have to extract the maximum level of detail from our
information. Those options include:

e Using the DRILLTHROUGH statement in a Multidimensional Expression (MDX) query
e Using the drillthrough action in Business Intelligence Development Studio (BIDS)

e Transforming a calculated measure into a physical measure

e Using a personalized action

e Transforming a subtotal into a true cell
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Using the DRILLTHROUGH Statement in an MDX Query

The easiest way to get the details is executing the DRILLTHROUGH statement in an MDX
guery. In this operation, we need to specify the cell that we’re visualizing and the attributes
that we want to obtain. We can limit the number of results returned. For example, to limit
the number of returned rows to 100, we would specify:

Maxrows 100

To identify the cell, we would use the code:

Select

(

[Measures].[Sales Amount],
[Product].[Product].[Product Name].&[1],
[Date].[Calendar YQMD].[Date].&[20070101]
)Jon 0

From [Operation]

To specify the attributes and measures to be returned, we would use the code:

RETURN

[Sales].[Sales Unit Cost],

[Sales].[Sales Unit Price],

[Sales].[Sales Quantity],

[Sales].[Sales Amount],
[SProduct].[Product Name],
[SProduct].[Product Subcategory Name],
[SProduct].[Product Category Name],
[SDate].[Date Description]

Listing 1 shows the complete query. Figure 1 shows sample results, which have been
formatted for easy viewing.
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Listing 1: DRILLTHROUGH statement in an MDX query
DRILLTHROUGH

maxrows 100

Select

(

[Measures].[Sales Amount],
[Product].[Product].[Product Name].&[1],
[Date].[Calendar YQMD].[Date].&[20070101]
JonO

From [Operation]

RETURN

[Sales].[Sales Unit Cost],[Sales].[Sales Unit Price],

[Sales].[Sales Quantity],[Sales].[Sales Amount],

[SProduct].[Product Name],[SProduct].[Product Subcategory Name],
[SProduct].[Product Category Name],

[SDate].[Date Description]

Figure 1: Sample results from a DRILLTHROUGH statement in an MDX query

DRILLTHROUGH

Select

(

[Measures] . [3ales Amount],

[Froduct] . [Product] . [Froduct MName] .&[1],

[Date] . [Calendar YQMD]. [Date] .&[20070101]

} on 0

From [Cperation]

RETUERN

[Sales] .[3ales Unit Cost] as UnitCost, [Sales].[Sales Unit Price] as UnitPrice,
[Sales] . [5ale=s Quantity] as Quantity, [Sales].[5ale=s Amount] as Amount,
[$Product] . [Product Wame] a= [Name],

[$Product] . [Product Subcategory Name] as [Subcategory Name],
[Product] . [Froduct Category Name] as [Category Name],

[$Date] . [Date Description] as [Date]

4| 1]

[y Messages | £ Resuts |

UnitCost  UnitPrice  Quantty  Amount Mame Subcategory Mame  Category Mame  Date

662 12599 & 7754 Contoso 512MB MP3 Player E51 Silver  MP4&MP3 Audio 20070101
662 1299 ] 101,322  Contoso 512MB MP3 Player ES1 Silver  MP4&MP3 Audio 200740101
6,62 12,99 4 50,0115  Contoso 512MB MP3 Player ES1 Silver  MP4&MP3 Audio 2007401401
6,62 12,99 4 50,661 Contoso 512MB MP3 Player E51 Silver  MP4&MP3 Audio 2007401401
662 1299 4 43362 Contoso 512MB MP3 Player E51 Silver  MP42MP3 Audio 2007401401
662 12599 4 5156 Contoso 512MB MP3 Player E51 Silver  MP4&MP3 Audio 20070101

Although this approach is easy to implement, we can’t analyze the details of calculated
measures because these measures aren’t stored in the data structure. Instead, they’re
calculated during the query runtime.
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Using the Drillthrough Action in BIDS

If we edit our cube from BIDS, we can insert a series of actions in our cube. These actions
will allow us to quickly and simply establish access to an analysis that obtains details.

To begin, we need to open the cube in BIDS and go to the Actions tab in the editor. We then
need to click the New Drillthrough Action button shown in Figure 2. A form like the one in
Figure 3 will appear in the display pane.

Figure 2: Creating a new drillthrough action

i), Cube Structure l ! Dimension Usage l‘_] Calculations |-_»i KPIs |25 Actions L
. nl o,

Pa|WalBEEN x|V

iAcﬁon Organizer \ New Drillthrough Action i [N—ar

Figure 3: The form for the new drillthrough action

MName:

Sales Details
¥ Action Target
¥ Condition (Optional)
¥ Drillthrough Columns

¥ Additional Properties

In the form, we must specify a name for the drillthrough action (Sales Details in our
example) and which group of measures will be affected. We can choose all (All) or one in
particular. In this example, the group of sales measures (Sales) is selected, as Figure 4
shows.

Figure 4: Selecting the group of measures for the drillthrough action

Mame:

Sales Details

= é.ﬁ.v:ﬁnn Target

Measure group members:

[Sales - ]

The condition, which is optional as seen in Figure 5, will be an MDX expression of Boolean
type. If its value is true, the action will be carried out. If its value is false, the action won’t be
carried out.
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Figure 5: Configuring the Condition (Optional) section for the drillthrough action

# Condition {Optional)

In the Drillthrough Columns section (see Figure 6), we need to configure the columns in the
drillthrough analysis, which measures we want to visualize, and which attributes of the
dimensions we will show together. We must take into account that only those attributes
that have been marked as Hierarchizable can be selected for their inclusion in the action.

Figure 6: Configuring the Drillthrough Columns section for the drillthrough action
# Drillthrough Columns

Dimensions Return Columns

aill Measures Sales Unit Cost, Sales Uni
M Sales Territory Sales Territory Mame, Sal
ﬁ Promotion Promotion Key

& Channel Channel Name

ﬁ Product Product Mame, Product S
lf Entity Entity Mame

& Store Store Mame

& Date Date Description

<5elect dimension =

Finally, we need to configure the Additional Properties section, which Figure 7 shows. Here
is a rundown of the properties in this section:

e Default. Using the Default drop-down list, we indicate whether additional properties
are used (True) or not used (False). The additional properties are disabled by default.

e Maximum rows. In the Maximum rows property, we specify the maximum number of
rows to recover.

e Invocation. The Invocation property is used to indicate how to execute the action. By
default, it’s Interactive (by user request) although it can be configured as Batch (with
a batch command) or On Open (when opening the cube).

e Application. The Application property can be used to describe the application of the
action.

e Description. The Description property can be used to provide a description of the
action.

e Caption. The Caption property can be configured to display the title of the action. It
can be an MDX if the Caption is MDX property is configured properly.
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e Caption is MDX. If the caption is an MDX, this property must be set to True. In this
case, the content of the Caption field will be evaluated. If the caption isn’t an MDX,
this field must be set to False.

Figure 7: Configuring the Additional Properties section for the drillthrough action
# Additional Properties

Default: [FE"SE i ]

Maximum rows:

Invocation: [Interactiu'e - ]
Application: |
Description: I
Caption: I
Caption is MDX: |False -

After the drillthrough action is configured, we can access it from a client application, such as
a dynamic table in Microsoft Excel. In this example, if we need to know the underlying
details for the computer sales in 2007, we can double-click the cell. Alternatively, we can
right-click the cell, choose Additional Actions, and select the action that we created, as
shown in Figure 8.

Figure 8: Using the drillthrough action to see the details for the computer sales in 2007
Sales Amount Column Labels n
Row Labels n & Year 2007

# Audio £29.730.672,51 1 T T AT A% s BTG ) sea3n
#TV and Video €426.671.354,2 B 7 = D - A - -5 5% F £1.360.121.114,76
]ﬂComputers | £1.146.469.996,571 €990.173.504.69 €1.072.783.640,15 €3.209.427.141,42
HCameras and camcorders £1.102.693.917 48 En Copy '6.024.41 €2.562.023.774,00
#cell phones £363.847.591,08 ' Format Cells.., i2.011,15  £892.233.264,30
# Music, Movies and Audio Books €74.975.760,8:2 Number Farmat... 14.972,71 £€165.804.705,98
#Games and Toys €42.429.666,08 5 oo 17.761,59  €149.696.456,36
#Home Appliances £1.375.117.996,81 17.501,92 €3.922.736.787,19
Grand Total £4.561.940.955,0: sort " 13.119,18 €12.413.657.608,89

X Remove "Sales Amount”
Show Walues As 4
#Z  Show Details
Additional Actions L4 Sales Details

D@ value Field Settings...
PivotTable Options...

This will generate a new sheet in the Excel workbook. As seen in Figure 9, the workbook will
contain the details that we configured in the action and the columns that we selected for
the drillthrough analysis.
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Figure 9: Results of the drillthrough analysis
A | B

I [nu. returned for Sales Amount, cuvn‘ul«\, Yenar 2007 [Firsy 1000 rows).

L)

1

a1 Store E] uso 2007-07-23 Proseware Shm-Destgn Fax Mach|
3 Reseller L] uso 2007-0&-18 Contoso Car power acaptes M350 &
6 Store i uso 20070906 Adventure Works LCD2IW X300 W
7 Reseier 7 uso 2007.05-12 Prozeware Ink Jat Fax Machine E1
3 Resolier 2 usd 2007.02-12 Contoso Battofy charger - bike E21
8 Sweee 10 uso 007-22.27 Fabeiam I_.Jalbolﬁ.nl MSH00 Whaty
10 Stere 10 usn 007-32-27 Proseware Progector ARGE U2 §
15 More b ] uso J007-03-0% Proseware Professices| Quality #
12 Oriine 0 uso 2007-03-08 Proseware Projecior 4805 LCD12\
13 Stor= 1 uso 2A007-05-23 Proseware Al-In-One Photo Pried
14 Store 10 uso 2007-13-11 W Lapzop 15 MO150 Slack

13 Reseller 1 uso 30070801 Contoso Home/Otfice Laptop Pou
18 ‘Store E] uso 2007-07.05 Contoso Mousa Lock Bundie E200
17 Storm 2 usp 2007-02-12 Wi Projector 7209 LCDSE Biack

This method implements the same DRILLTHROUGH statement used in the MDX query (see
Figure 10) discussed previously, but the use of action makes it easier to perform the
analysis. However, the drillthrough action method has the same limitation as the MDX query
method: It isn’t effective on calculated measures. If we try to execute the action on a
calculated measure (e.g., sales profit), we will see that it isn’t available, as Figure 11 shows.

Figure 10: .Usmg SQL Server Profiler to view the DRILLTHROUGH statement
‘?b?uk;mm- ¢ Too - Wincow [
pgUSs fasiry i s Z3ANS A"

i3 ,"".""‘“"’ NECT — ) Do |
Ciaczve brd 36 - BLGCO... REILFICTIINLISE SmIrme Ern:Lbwmen- CF NPT - S0 K- aradye c J3hEmAL, WNI 3200 TG 32D, . .« 0

Guery kegin B~ MOy BRILATMICSEM MAORDNE 1000 MECATY smom [aales] wesns (Dt ] at], [ereduce]). [rrodace]. [rroduce ... tL]
Qutry Bl v L~ C¥e ., SUT R R R LA A AR RO A RN 0NN RRRREN BANLEN O R RARRRAN, 0
Query Tustade 1 Cothe B0 AS00E, B0, RNl AR OGNS AR RN RN SORAN LARANY, RARLLN JORRRRALY, . 10
Quary knd O < besQaery  [OATLITVOOGH NaMhDNE mw Shilw [5alen] Wik (Twessirwal. (Seles aomet], [Predact]. [Frodectl. [Predacr ... | 0
WO AT B 11 - plign.. B
. 2
PRI TIAGS Waaleg 1058 SUILY e [3a¥a] welal (Tesasires ], [5aTes ammunt] [Wrodoce]. [Frodusc]. [Frodece Cavegary nase].ad], Uara).(CaTender T0]. [Calaraar Taar L. ALIODT
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Figure 11: Trying to execute the drillthrough analysis on a calculated measure

Sales Profit Column Labels n
Row Labels n Year 2007

# Audio €17.336.920,41 0 P1 TL TAT A 2% > = £86.738.826,00
#TV and Video €26.604.2696 B 7 = - A -1 - %050 £€742.436.049,33
|ilComputer5 | €651.122.146,36]  £564.492.139.96  £609.545.621,63 £1.825.159.907,96
+ Cameras and camcorders €£666.989.743,51 B3 Copy 740.954,52 €1.536.955.209,75
# Cell phones £203.458.975,5! (%' Format Cells... 133.064,69 £496.656.067,13
+ Music, Movies and Audio Books £415.990.449,1¢ Mumber Format... 195.202,27 €100.870.824,27
# Games and Toys €23.746.689,5] 5 L. 152.945,91  €80.459.517,70
¥ Home Appliances €759.744.791,8" 761.991,10 €2.179.484.604,96
Grand Total €2.505.033.986,2. =" " 342.325,83 €7.048.761.007,11

><.' Eemove "Sales Profit’
Show Values As 4
#Z  show Details
Additional Actions 4
@ value Field Settings...

PivotTable Qptions...
E| Hide Field List

Transforming a Calculated Measure into a Physical Measure

When we want to drillthrough the details for a calculated measure, we can transform the
calculated measure into a physical measure in the cube. We have several ways of doing this:
in the tables in the relational database, in a view in the relational engine, and in the Data
Source View (DSV) associated with the cube. In this case, we’ll see how to transform it using
a view in the relational engine. That way, we’ll be able to access the data by a means other
than SSAS. We’'ll have the same information, with the same business rules applied, in a
source that we can consume directly.

For our example, let’s suppose that, for business reasons, we’re interested in monitoring the
measures for a specific product. Listing 2 shows the code that creates a calculated measure
for this product.
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Listing 2: Code that creates a calculated measure for a specific product

CREATE MEMBER CURRENTCUBE.[Measures].[Sales Amount Product number1]
AS ([Product].[Product].[Product Name].&[1],

[Measures].[Sales Amount]),

NON_EMPTY_BEHAVIOR = {[Sales Amount] }, VISIBLE = 1 ;

To transform this calculated measure into a physical measure, we have several options. The
following options are the easiest to implement:

e Option 1. In the facts table, add a new column of type bit that fills during the
extraction, transformation, and loading (ETL) process. In this column, the bit of 1 is
assigned to the product that interests us and the bit of 0 is assigned to all the other
products. This way, we can build a calculated column by multiplying the sales by this
bit to obtain the sales for the desired product in a simple and fast way when reading
the facts table.

e Option 2. Include all the logic for the calculated measure in the view. The
disadvantage of this method is that all the logic must be followed during the data
reading. However, we become independent of the ETL process, so if a business rule
changes, we can apply the change to the view.

In our example we're going to use option 1 to represent the calculated measure in Listing 2
as a physical measure in a view in the relational engine. After creating the column of type bit
(which is named ProductKey) in the facts table, we need to run the following code to add
the calculated column (which is named SalesAmountProduct1:

case when (ProductKey=1)
then SalesAmount else 0 end
as SalesAmountProduct1

Subsequently, after the column is added to the DSV, a new measure will be generated in the
measures group when we deploy and process the cube. At this point, we will have a physical
measure to which we can apply the drillthrough action. In Figure 12, we see the calculated
measure on the left and the physical measure we incorporated into the view on the right.
Notice that only the physical measure has the drillthrough action.

N
i

Microsoft Partner

e e T oY

tdlgence



solidq.com

SOIidQ Consulting Books Training 29

Figure 12: Comparing the drillthrough actions available for the original calculated measure
with the newly created physical measure
R et ai

[Caliutada 1D - i e Caleulada MDX CaleutadarnDWindi S S-SR 1 B J
€255.135,681 __ £755.135 68 essaas08]  €255.13808

a3 Copy 4 Loy
S Eormat Cells N Eotmat Cets

Nunbier Formag Number Farmay
A Reiesn J  Betresh

1 ont

K Remowe aeuly X o leulssaf

b sluer Ay
3 Data »7 +

Agditineal Actyon » Agatomal Actjons Sales Details
Oy  vaun Fiete Sattig Oy vatus Fiedd Settinas

Using a Personalized Action

As we've already seen, we can add drillthrough actions to a multidimensional database, but there
are other actions that we can use, such as the reporting action, as Figure 13 shows.

Figure 13: Creating a new reporting action
@l Cube Structure |‘1] Dimension Usage |.{] Calculations I.? KPIs |l:3 Actions

Palwalws@ x| v

sl e [ New Reporting Action l |E

If we generate this kind of action, we again get a form to fill out, as shown in Figure 14. First,
we specify the name of our reporting action, which is Sales Report.

Figure 14: The form for the new reporting action
MName:

Sales Report

<«

Action Target

£

Condition {(Optional)

<

Report Server

Parameters (Optional)

<

Additional Properties

<

In the Action Target section shown in Figure 15, we need to specify which cube elements to
use for this action. First, we specify the type of target (in this case, the cells). Other options
include dimensions, their attributes, hierarchies, or the cube itself. Once the type is defined,
we specify the target object (in this case, all the cells).
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Figure 15: Configuring the Action Target section for the reporting action
* Action Target

Target type:

[Cells - ]

Target object:

| Al cells |

If we want to specify some condition (e.g., analyzing a specific year), we can use MDX syntax
to specify it in the Condition (Optional) section seen in Figure 16.

Figure 16: Configuring the Condition (Optional) section for the reporting action
# Condition (Optional)

It’s important to configure the Report Server section shown in Figure 17. In our case, the
report server is on the local machine, so we include localhost in the name of the server, as
seen in Figure 17. In the report path, we indicate where the report is located on the server
(i.e., folder and report name).

Figure 17: Configuring the Report Server section for the reporting action

% Report Server

SErver name: localhost/ReportServer [Pages /ReportViewer . aspx?
Report path: TestDetalle DrilThrough Contoso
Report format: [I—FI'MLE - ]

In the Parameters (Optional) section shown in Figure 18, we need to configure the source
information—that is, in which measure we’ll execute the action (in this case, Medida) and
which members we’re analyzing (in this case, Producto and Fecha). Later, we’ll discuss the
purpose of these values in more detail.

Figure 18: Configuring the Parameters (Optional) section for the reporting action

# Parameters (Optional)

Parameter Name Parameter Value

Producto UrlEscapeFragment({[Product]. [Product] . CurrentiMember . LiniqueName)
Fecha UrlEscapeFragment([Date] . [Calendar YQMO]. CurrentiMember . UniqueMame)
Medida UrlEscapeFragment([Measures] . CurrentMember. UniqueMame)

<Add parameter >
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We can configure other properties in the Additional Properties section shown in Figure 19.
The properties in this section have already been explained in the “Using the Drillthrough
Action in BIDS” section in this article.

Figure 19: Configuring the Additional Properties section for the reporting action
# Additional Properties

Invacation: [Interach’ue - ]
Application: |
Description: |
Caption: |
Caption is MDX; |False -

As seen in Figure 20, after the reporting action is configured, it appears as available for the
physical measures (left) as well as for the calculated measures (right). However, we need to
complete an additional step—create the report—before we can use it.

Figure 20: Comparing the reporting actions available for the calculated and physical
measures

SalesAmount BIE&-A-dm-510y Sales Profit BJIE®-A-m-508F
£12.413.657.608,89] £7.048.761.007,11 &um?,ul
53 Copy 43 Copy
@ Format Cells... &' Format Cells...
Mumber Format... Mumber Format...
£ Refresh ] Refresh
Sort d sort g
x Remoyve "Sales Amount” )( Remoye “Sales Profit”
Show Values As 4 Show Values As 4
¥ show Details #E  show Details
Additional Actions b sales Details Additional Actions g sales Report
@ Value Field Settings... Sales Report @5 value Field Settings...
FivotTable Options... PivotTable Options...
E| Hide Field List B| Hide Field List

For this example, we’ll create the report in BIDS as a SQL Server Reporting Services (SSRS)
project. We’ll configure a data source in our cube and create a new report named
“Drillthrough Contoso.rdl.”

First, we must recollect the data that was transferred from the reporting action to the cube.
In other words, we need to recollect the name of measure (Medida), the member of the
Product hierarchy (Producto), and the member of the Calendar YQMD hierarchy (Fecha).
We’'ll begin by creating the three parameters shown in Figure 21 and establishing default
values for each one of them.
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Figure 21: Creating the three parameters for recollecting the data

=1 Parameters
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Next, we’ll build the dataset needed to recover the information about the measure from
which the reporting action was executed. The name of that measure will be passed to a
qguery as a parameter. This query will be run against an SSAS dynamic management view
(DMV) named SSYSTEM.MDSCHEMA_MEASURES to recover the metadata related to that
measure from our cube. That query gets entered into Dataset Properties page, as Figure 22

shows.

Figure 22: Entering the query to recover the information about the measure

Dataset Properties

Choose a data source and create a guery.

Fields
Opticns Mame:
. InformacionMedidas
Filters
Parameters () Use a shared dataset.

@ Usea dataset embedded in my report.

Data source:

SSAS ) [ new..

Query type:
@ Text

CQuery:

SSYSTEM.MDSCHEMA_MEASURES where
measure_unique_name=@Medida

select measure_unique_name, measure_aggregator,expression from

]

Let’s take a closer look at the base query (i.e., the query without the filter):

select measure_unique_name,
measure_aggregator,

expression

from SSYSTEM.MDSCHEMA_MEASURES

As you can see, the query gets information from three parameters: measure_unique_name
(which contains the measure’s unique name), measure_aggregator (which specifies the
aggregated function used), and expression (which specifies the expression used). If we
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execute this query in SQL Server Management Studio (SSMS), we obtain results like those

shown in Figure 23.

Figure 23: Sample results from running the base query

[ select measure unigue name,measure aggregator, expression

L from £5YSTEM. MDSCHEMA MEASURES

[ [y Messages | [ Results |

measure_unigue_name
[Meazures] [Month Average Rate]
[Measures] [End Cf Day Rate]

[Measures] [Sales Gross Margin]

[Measures] [Sales Gross Margin Growth (Fiscal Year)]
[Measures] [Sales Amount Growth (Fiscal Year)]
[Measures] [Sales Total Cost Growth (Fiscal Year]]

[Measures] [Sales Amount Growth (Calendar Year)]

[Measures] [IT Machine Down Time]
[Measures] [IT Machine Down Mumber Of Times]

[Measures] [Sales Discount Amount Growth (Fiscal Year)]

[Measures].[Sales Gross Margin Growth (Calendar Year)]

[Measures] [Sales Retum Amount Growth (Calendar Year)]
[Measures] [Sales Retum Amount Growth (Fiscal Year)]
[Measures].[Sales Total Cost Growth (Calendar Year)]
[Measures] [Sales Discount Amount Growth (Calendar Year)]

measure_aggregator
10
14
127
127
127
127
127
127
127
127
127
127
127
1

2

ExXpression

case when [Measures].[Period on Period Growth Sale...
[Measures] [Sales Amount]{Measures] [Sales Total C...
case when [Measures] [Period on Perod Growth Sale. ..
case when [Measures] [Period on Perod Growth Sale. ..
case when [Measures].[Period on Period Growth Sale...
case when [Measures].[Period on Period Growth Sal...
case when [Measures] [Period on Perod Growth Sal...
case when [Measures] [Period on Perod Growth Sale. ..
case when [Measures].[Period on Period Growth Sale...
case when [Measures].[Period on Period Growth Sale...
case when [Measures] [Period on Perod Growth Sale. ..

In the results, there are different values in the “measure_aggregator” field, such as 1 (Sum),
2 (Count), 10 (AverageOfChildren), and 14 (LastNonEmpty). The value of 127 represents a
calculated measure. Note that the measures associated with 127 have a value in the
“expression” field, which indicates how they’re calculated. From these values we’ll generate
a fourth field that lists the associated measures used in the calculation. As Figure 24 shows,
the new field will be named listaMedidas. Its Field Source expression is:

=Code.CalculaListaMetricas
(Fields!expression.Value,
Fields!measure_aggregator.Value,
Fields!measure_unique_name.Value)

Figure 24: Adding a fourth field

Field Mame

MEeasure_unique_name
measure_aggregator
expression

listaMedidas

Field Source

measure_unique_name
measure_aggregator

expression

The list of associated measures is created by a function that’s defined in the Code tab of the
Report Properties page, as Figure 25 shows. This function processes the value returned in

the “expression” field, extracting each pair of bracketed words (e.g., [Measures].[Sales
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Amount]). These pairs, together with the original measure, will be returned, separated by
commas.

Figure 25: The function that creates the list of associated measures

Report Properties 52
Page Setup ) ]
Write custom code for this report.
References Custom code:

Function ExtraerMetricas(Ex as String) as String
Variables Dim retarna as String

Dim auxiliar as 5tring

Dim intl as short

Dim int2 as short

retorno=""

auxiliar=Ex

intl=auxiliar.IndexOf["[7)

While intl==0
int2=auxiliar.IndexOf(7",intl=1]
int2=auxiliar.IndexOf(7]",int2+1)
retorno=retorno+","+auxiliar.substring(intl, 1 +int2-intl)
intl =auxiliar.IndexOf[[",int2=1]

End While

Return retarno

End Function

Function CalculalistaMetricas(Expresion as String, Tipo as short, MombrePrincipal as String)
as String

Dim returnValue as 5tring

returnValue = MombrePrincipal
Select case (Tipao)

Case =127

returnValue=returnValue+ExtraerMetricas(Expresion)

End Select

Return {"=returnValue+"}'
End Function

[ OK H Cancel ]

Now we need a second dataset that recovers the source data. In this case, we will show all
the measures related to sales. Therefore, the query looks like the one in Listing 3. This query
receives the date of operation (Fecha) and the product (Producto) as parameters. The data
analysis must match up with the analysis we’re carrying out when invoking the reporting
action. In other words, it needs the same member of the Product hierarchy and the same
member of the Calendar YQMD hierarchy. If we don’t do it this way, we could receive
unexpected results.
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Listing 3: The query for the second dataset

select non empty {

[Measures].[Sales Unit Cost],

[Measures].[Sales Unit Price],

[Measures].[Sales Quantity],

[Measures].[Sales Return Quantity],

[Measures].[Sales Return Amount],

[Measures].[Sales Discount Quantity],

[Measures].[Sales Discount Amount],

[Measures].[Sales Amount],

[Measures].[Sales Total Cost]} on columns,

non empty {[Product].[Product].[Product Name].allmembers*[Date].[Calendar YQMD].[Date].allmembers} on
rows

from (

select {strtomember(@Fecha)} on 0 from (

select {strtomember(@Producto)} on 0 from [Operation]))

To clearly see how the query is behaving, we need a series of expressions in the report that
represent the metadata with which we are working. For example, Figure 26 shows the
report details from executing the query for a physical measure. As you can see in the first
three lines, the selected product is member 1 of the Products dimension, the report was run
on January 12, 2009, and the report was launched from the Sales Amount measure. The
next two lines show that there was only one associated measure (Sales Amount) and no
expressions involved.

Figure 26: Report details from running the query for a physical measure
Report Details:
Selected Product: [Product].[Product].[Product Mame] &[1]

Selected Date: [Date] [Calendar YQMD].[Date] &[20090112]

Source Measure: [Measures].[Sales Amount]

Associated measures: {[Measures].[Sales Amount]}

Mo expression associated

If we execute the query for the Sales Profit calculated measure, we’ll see the report details
shown in Figure 27. In this case, the first three lines are similar, but there are more
associated measures in the fourth line (Sales Amount, Sales Profit, and Sales Total Cost). The
last line shows the calculation used to create the calculated measure. In this case, we can
see it was a simple subtraction.
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Figure 27: Report details from running the query for a calculated measure
Report Details:

Selected Product: [Product].[Product]. [Product Name].&[1]
Selected Date: [Date].[Calendar YQMD].[Date].&[20090112]

Source Measure: [Measures].[Sales Profit]

Associated measures: {[Measures].[Sales Profit],[Measures] [Sales Amount],[Measures] [Sales Total Cost]}

Calculation: [Measures].[Sales Amount] - [Measures].[Sales Total Cost]

Now we have to show the information that is returned. For that, we’ll create a table in the
report that has one column for each field returned from our second dataset. To make the
information more legible, we’ll use blue as the background color for the dimension-related
column headings and yellow as the background color for the measure-related column
headings. Moreover, for easy monitoring, we’ll highlight the associated measures that were
used by adding yellow shading to those cells. Another possibility would be to show only the
associated measures that were used.

For example, suppose you run the report for the Sales Profit calculated measure for a
certain product on a certain day and you receive the table shown in Figure 28. (Because of
the row’s length, it has been wrapped in this figure.) From the yellow shading in the 17598
and 8092.6 cells, you know that Sales Profit has been calculated using the Sales Amount and
Sales Total Cost associated measures.

Flgure 28: Sample table in a report

T T S M Soleo Unk Con Salen 4

Computers Laptops Fabnkam Lagtopt7W M7080 Black 2007-04-01 404 62

Unit Price Sales Quantity Sales Returm Quantity Sales Roturn Amount  Sales Discount Q y Sales Di o Sales A Sales Total Cost
gre e 2 0 0 [ 0 17538 80924

We would like to thank our SolidQ colleague Ildefonso Mas for his invaluable collaboration
in the elaboration of the personalized action approach.

Transforming a Subtotal into a True Cell

So far we have seen how to get the detail of a cell from a cube by defining the cell as a coordinate of
the cube, where each member of each dimension affecting a measure intersect. Therefore, the MDX
query associated with that intersection returns a value only. However, there are situations in which
MDX queries can return a value, but that value isn’t a true cell. Instead, it’s a subtotal obtained by
filtering several elements from one or more dimensions. In these cases, we’re not seeing the stored
value associated with the “All” member of the dimension but rather a value generated by the
aggregation of the selected elements. Thus, we need a special way to access the details of a
subtotal.
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Suppose that we run the query in Listing 4 to see the internet sales that have been made in France,
Germany, the United Kingdom, and the United States, together with the general total. As the results
in Figure 29 show, the “All customers” member returns the value of all the sales and not the total of
only the countries selected. This occurs because “All customers” is another member—typically, the
member that’s used by default when we don’t select another group of members of a dimension.

Listing 4: Query to see the internet sales

SELECT [Measures].[Internet Sales Amount] on columns,
{[Customer].[Customer Geography].[Country].&[France],
[Customer].[Customer Geography].[Country].&[Germany],
[Customer].[Customer Geography].[Country].&[United Kingdom],
[Customer].[Customer Geography].[Country].&[United States],
[Customer].[Customer Geography].[All Customers]} ON rows
FROM [Adventure Works];

Figure 29: Results from the query to see the internet sales

Internet Sales Amount

France 2,644,017.71S
Germany 2,894,312.34 S
United Kingdom 3,391,712.21$
United States 9,389,789.51S
All customers 29,358,677.22 S

To obtain the sales total for France, Germany, the United Kingdom, and the United States, we have
to modify the query to “filter” the cube by those members. For this, we have two options: using the
WHERE clause or attaching a subject that returns a subcube with the information from those
countries. The code in Listing 5 demonstrates both approaches. In both cases, the query returns a
unique value, which Figure 30 shows.
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Listing 5: Code that demonstrates the two ways to filter the cube

SELECT [Measures].[Internet Sales Amount] on columns

FROM (

SELECT {[Customer].[Customer Geography].[Country].&[France],
[Customer].[Customer Geography].[Country].&[Germany],
[Customer].[Customer Geography].[Country].&[United Kingdom],
[Customer].[Customer Geography].[Country].&[United States]} ON COLUMNS
FROM [Adventure Works]);

SELECT [Measures].[Internet Sales Amount] on columns

FROM [Adventure Works]

WHERE {[Customer].[Customer Geography].[Country].&[France],
[Customer].[Customer Geography].[Country].&[Germany],
[Customer].[Customer Geography].[Country].&[United Kingdom],
[Customer].[Customer Geography].[Country].&[United States]};

Figure 30: Results from the code that filters the cube

Internet Sales Amount

18,319,831.77 $

At this point, we might think that we can just add the DRILLTHROUGH statement and we’ll have our
details. However, when we do this, we receive an unexpected result in both approaches. When we
use the DRILLTHROUGH statement with the WHERE clause code, we get an error indicating that it
isn’t able to find the coordinate that has that value. Figure 31 shows the error message.

Figure 31: Error message indicating the DRILLTHROUGH statement failed

Drillthrough failed because the coordinate identified by the SELECT clause is out of range.

When we use the DRILLTHROUGH statement with the subcube code, data is returned but that data
isn’t what we expected. For example, take a look at the results from using the DRILLTHROUGH
statement with a subcube in Figure 32. Notice how it returns data from Australia, which isn’t one of
our selected countries. The problem basically is that the subcube generated in the FROM clause
stays inside the query field only, so the DRILLTHROUGH statement returns the details that the “All
Customers” member generates for the whole cube.
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Figure 32: Sample results from using the DRILLTHROUGH statement with a subcube

|[[Da.. [$Sales Teritomw]...
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5 S outhwest
5 Morthimest
5 Morthest
5 Southwest
5 Southwest
5 Germarny
15 emany
5 Austraha
5 Australia
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[$5ales Temiton]...
United States
Urited States
United States
United States
United States
United States
Germarmy
Germaty

A ztralia

Australia
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[$Delivemn Date]....
July 27,
July 27,
July 27,
July 27,
July 28,
July 28,
July 28,
July 28,
July 26,
July 26,
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2005
2005
2005
2005
2005
2005
2005
2005
2005
2005

LT

[4

= ZE === ==

This situation is the same for Excel when we try to access to the details of a total or subtotal that has
been created through a multiselection. In this situation, Excel shows an error message and doesn’t
give us access to the details. Thus, we have to compile it the information manually.

How can we solve this problem? In the same way we had to transform a calculated measure into
physical measure in order to get its details, we have to transform the subtotal in a true cell. To carry
out that transformation, we can use code like that in Listing 6. In this code, we create a subcube
delimited by the selected countries. Next, we apply the DRILLTHROUGH statement to this subcube.
Because the “All customers” member will only be associated with the countries that we used to
create the subcube, the code will return the results that we expected. Finally, we drop the subcube
once we obtain the details. It's important to drop the subcube so that we again have access to all the
information in the original cube.
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Listing 6: Code that transforms the subtotal into a true cell

CREATE SUBCUBE [Adventure Works] AS

SELECT {[Customer].[Customer Geography].[Country].&[France],
[Customer].[Customer Geography].[Country].&[Germany],
[Customer].[Customer Geography].[Country].&[United Kingdom],
[Customer].[Customer Geography].[Country].&[United States]} ON COLUMNS
FROM [Adventure Works];

// Obtain the "All customers” member, which will contain the filtered total.
SELECT [Measures].[Internet Sales Amount] on columns,
[Customer].[Customer Geography].[All Customers] on rows

FROM [Adventure Works];

// Execute the DRILLTHROUGH statement on "All customers” to obtain the correct data.
DRILLTHROUGH

SELECT [Measures].[Internet Sales Amount] on columns,

[Customer].[Customer Geography].[All Customers] on rows

FROM [Adventure Works];

// Do not forget to drop the subcube.
drop subcube [Adventure Works];

Note that this problem can occur in dynamic Excel tables when we try to access the details of a
subtotal or total that has been obtained by filtering several elements. In this situation, Excel shows
an error message and doesn’t give us access to the details. There are two ways to solve this problem
in Excel. We can compile the details manually, or we can create an add-in that carries out the
following steps:

1. Collect the filters applied to the dynamic table.

2. Generate the code that will create the subcube, run the drillthrough operation, and
delete the subcube.

3. Use the dynamic table’s connection to execute the code.

4. Collect the rows returned by the drillthrough operation and display them in a new
worksheet.

Conclusion

Although aggregated information is important, users often need to access the details behind
that information in order to correctly understand the information that they’re seeing. In this
article, we saw the types of problems that users can encounter when they try to access the
details. We also saw how providing access to those details isn’t always easy. When the
default actions and the functionalities don’t provide the drillthrough capabilities that users
need, we must know how to overcome the limitations in the best possible way.
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