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1 Introduction

This document describes the different layers and methods in the DCAB Statistics project. The descriptions include general
descriptions of the layers but also concrete data transformations of each Dimension and Fact table in the project.

2 Extract

The SSIS packages select all columns available at the time of the making of the SSIS packages and hence does not use a star(*)
select. This ensures that no errors occur when new columns are added.

The extract tables are used as a landing area for the source data. No transformations are made between the source system and
the extract layer. This ensures our data loads will only minimally stress the source systems, and it gives a precise representation
of the source data. Each table will have the following meta-tagging columns:

Name Data Type Description
An internal unique identifier. The values

Meta_Id BIGINT , S
are defined by an identity property.
Timestamp showing the time the row

Meta_CreateTime DATETIME was inserted. Default is set to
GETDATE().

Meta_Createlob BIGINT Id of the execution that created the row.
If the table is loaded by an external job
outside of the data warehouse, the

Meta_Externallob NVARCHAR(255) . .
name of the is written here. E.g.
“Boomi”, “Hangfire”.

The primary key is based on the meta-tagging column [Meta_ld], since all columns accept null values and therefore cannot be
part of a primary key.

CONSTRAINT [PK_<Source> <Entity>] PRIMARY KEY CLUSTERED ([Meta_Id] ASC)

In addition an index is created on the business keys from the source and the [Meta_CreateTime] column. This index is used to
find the business key from the source, which is used to merge [Extract] and [Archive]. As an example:

CREATE INDEX [IDX_ <Source> <Entity>] ON [Extract].[<Source> <Entity>] ([BusinessKeyl]
ASC, ..., [Meta_CreateTime] ASC)

3  Archive

Every table is archived with Type 2 history except Stamdata that is passed from extract to staging using fasttrack.

The Archive Layer is used to build a full history of the source data. The data is a replica of the data in the extract layer but stored
with type 2 history i.e. when a row is updated, the current row is closed and a new row is inserted with the updated values. The
meta-tagging therefore contains the following columns:
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Name Data Type Description

An internal unique identifier. The values
Meta_ld BIGINT , . .

are defined by an identity property.
Meta_VersionNo INT Sequence number

Timestamp when the row arrived to the
Meta_ValidFrom DATETIME DWH, copied from Meta_CreateTime in

the extract table
Meta_ValidTo DATETIME Timestamp when the row is closed

X Boolean indicating if all validation rules

Meta_IsValid BIT

have succeeded

Boolean indicating if this is the newest
Meta_IsCurrent BIT

row

Boolean indication if the row is deleted
Meta_lIsDeleted BIT .

in the source
Meta_CreateTime DATETIME Timestamp when the row is inserted

Id of the execution that created the
Meta_Createlob BIGINT

row.
Meta_UpdateTime DATETIME Timestamp when the row is updated

Execution id linked to the execution log
Meta_Updatelob BIGINT . .

table in the audit framework
Meta_DeleteTime DATETIME Timestamp when the row is deleted

Execution id linked to the execution log
Meta_Deletelob BIGINT

table in the audit framework

Meta_HashValue

VARBINARY(32)

Hashed value of the row values. Used
for updating the archive

The primary key is defined as a composite key containing the business keys from the source and the [Meta_ValidFrom] column.

As an example:

CONSTRAINT [PK_<Source> <Entity>] PRIMARY KEY CLUSTERED ([<BusinessKeyl>] ASC, ...,

[Meta_ValidFrom] ASC)

In addition, a unique index is created on the [Meta_lId] column. As an example:

CREATE UNIQUE INDEX [IDX_<Source> <Entity>] ON [Archive].[<Source> <Entity>]

([Meta_Id] ASC)

No foreign keys are created between the tables.
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3.1 UpdateArchive

UpdateArchive inserts data into the archive table using type 2 history. The procedure uses the primary key on the archive table
to identify if the record in the extract table can be found in the archive. If the record is not found in the archive, then the record
is inserted. If the record is found and a difference is identified in one or more of the columns, excluding the meta columns, then a
new record is inserted and the meta columns of the newest and second newest records are adjusted accordingly.

The UpdateArchive procedure, can register whether a difference has been made in one of the non-primary key and non-meta
columns in one of two ways. It can use a CASE WHEN statement to compare the columns in the extract and the archive. This is
the default method. In a table with many columns and many rows, this method may not perform optimally. For this reason
differences can also be identified using a hash value. By using a hash value, the non-primary and non-meta columns are hashed
using SHA-256 and then compared with the hashed value of the record in the archive. The hashed values in the archive are
located in the Meta_HashValue column.

Records that have been deleted in the source can also be marked as deleted in the archive. The UpdateArchive procedure marks
deletes by first checking the Audit.DataTransferLog table to see if the corresponding extract table has been fully loaded and the
last run was a success. If this is the case then records that are found in the archive but cannot be found in the extract table
automatically have their Meta_IsDeleted value set to 1.

As the first and the last step, UpdateArchive executes the Audit.DataTransferStart and Audit.DataTransferEnd procedures to log
the data transfers. UpdateArchive is generalized so that it can be used for all archive tables, however it only updates one table
per execution. The procedure uses the following parameters:

Parameter Name Data Type Default Value Output Value Comments

The name of the

TableName NVARCHAR(255) No .
archive table

The id of the
execution. This value
is used by
Executionld BIGINT -1 No DataTransferStart and
DataTransferEnd to
log the process in the
DataTransferLog.

If the value is set to
“Delete” or “Truncate”
. the Extract tables are
ExtractDeleteAction NVARCHAR(10) Delete No
Truncated after each
successful execution

of the procedure.

If the parameter is set
to 1 then the
procedure will not
execute. Instead the
PrintOnly BIT 0 No query, the procedure
would have executed,
is printed.

This is used for
debugging purposes.
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4 Baseline

The baseline layer provides the basis for the reporting layers, i.e. DMSA and cubes.

4.1 General Baseline Design

This section contains information on the general properties of the baseline.

4.1.1 Dimensions

The Staging layer is used to prepare data before it is moved into the baseline layer. The stored procedures for the facts and
dimensions use the data in the staging tables as the source. For each fact and dimension in the baseline, there is a corresponding
staging table. Except for the meta-tagging columns, the columns in the staging table should be one-to-one the same, as those in
the fact or dimension. The staging tables have the following meta-tagging columns:

Name Data Type Description

Timestamp showing the time the row

Meta_CreateTime DATETIME was inserted. Default is set to
GETDATE().

Meta_Createlob BIGINT Id of the execution that created the
row.
Internal unique identifier. Its values are

M | BIGINT

eta_ld G defined by an identity property.
Meta_ValidFrom DATETIME Timestamp

On the staging tables for the dimensions, a primary key is created containing all the business keys, and the Meta_ValidFrom
column if the dimension has type 2 history. All the business keys must exist in the corresponding map table. As an example:

CONSTRAINT [PK_Dim_<DimensionName>] PRIMARY KEY CLUSTERED ([<BusinessKeyl>] ASC, ...,
([Meta_validFrom] ASC))

On the staging tables for the fact tables there is created a primary key containing all the business keys. As an example:

CONSTRAINT [PK_Fact_<FactName>] PRIMARY KEY CLUSTERED ([<BusinessKeyl>] ASC, ...)

4.1.2 Facts

All facts include the following mandatory columns:

\E] [ Data Type Description

Meta_CreateTime DATETIME Timestamp when the row is inserted.

Id of the execution that created the
Meta_Createlob BIGINT
row.

A primary key is created on the business keys, or on a combination of all the foreign keys. As an example:
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CONSTRAINT [PK_<FactName>] PRIMARY KEY CLUSTERED ([<BusinessKeyl>] ASC, ...)

5 Fast Track

The Fast Track is designed for handling data by bypassing the archive and the staging layers. The data for the Fast Track does not
require building of history and transformations. The Fast Track data is loaded from the extract layer directly into the baseline
with a generic stored procedure.

The fast track is used for Stamdata extraction since this is already transformed and has type 2 history implemented hence we
have no need to make an archive.

The fast tract tables include the following mandatory columns:

Name Data Type Description

Meta_CreateTime DATETIME Timestamp when the row is inserted.
Id of the execution that created the

Meta_Createlob NVARCHAR

row.

Internal unique identifier. Its values are

Meta_Id BIGINT , o
defined by an identity property.

6 DMSA

The DMSA layer is the interface layer between the baseline and cubes decoupling the two and making it possible to e.g. edit the
baseline layer without editing the cube layer.

Each table imported into the SSAS Cube is based on the corresponding view in the SQL database. Each view only handles
nullreferences in columns and converts these into relevant nullhandlers:

Type Nullhandling

String “Empty”

Int 1

Guid 00000000-0000-0000-0000-
000000000000

Datetime 1900-00-00

7 Tabular Models

A Tabular cube of compabitility level of 1500 is installed and used, this model is preferred over a multidimensional model
because of the simplicity that fits this solution.
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8 Data Flows

This section describes the data flow for the Data Warehouse, how data flows into the extract layer and propagates up to the
Data Marts and Cubes. The overall data flow is depicted in the figure below:
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The data flows are handled internal in the Data Warehouse using SSIS and stored procedures.

8.1 General

All SSIS packages have as a minimum the following parameters and variables:

Type Parameter Description

. The Id of the parent package executing this one. Default is -1
Parameter ParentExecutionld o
indicating no parent package.
Variable Executionld Id of the job entry in the table Audit.ExecutionLog.

Control flow:
All SSIS packages have the following general control flow (depicted in the picture below):

1. Start with an Execute SQL Task, that executes the stored procedure [Audit].[ExecutionStart] to log the start of the
package.

2. All customized tasks are wrapped in a sequence container in order to contain any failures within and ensure that the
remainder of the package will run.

3. The sequence container is connected to the Execute SQL Tasks, which updates the log by executing the stored
procedure [Audit].[ExecutionEnd] conditioned

© 2022 Netcompany 9
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g‘a SQL ExecutionStart 1

g? S0L Truncate Fact (If archive is loaded)

i_}i DFT Fact from Extract

g‘a SQL ExecutionEnd 3

Data flow:

If a Data flow Task is used some of its tasks will be general to all SSIS packages. You will find the following similarities within all
data flow tasks:

1. There will always be some form of a source component and some form of a destination component.

2.  “RCSelected” and “RC Inserted” will always be included, because they are used for our auditing procedures. “RC
Selected” counts the number of rows that the source component outputs, and “RC Inserted” counts the number of
rows inserted into the destination table. These two values can be different in SSIS packages where faulty records are
discarded or redirected to an error table.

3. DER Append Metadata is also included in the data flow for all the SSIS packages. It appends the data for the
Meta_Createlob and Meta_CreateDate columns.
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> OLE_sRC Archive

% RC Selected
1213
1 LKPDate
| |

Lookup Match Output

,(-H DER Append metadata

@ RC Inserted
123
e(- OLE_DST Fact_Staging

8.2 Source to Extract

The source task loads all data from the external data sources without any filters. The select SQL statements uses column names
instead of a star(*) to increase stability of the extract layer. This means we only get errors when columns are removed and not
when columns are added.

8.3 Extract to Archive

All extract data are migrated to Archive tables using the included Stored procedure that handles Type 2 history that is also known
as Slowly Changing Dimensions.

8.4 Archive to Baseline

The load of dimensions and facts to baseline are in general divided into three steps to reduce complexity of the SSIS packages
and make debugging easier.

1. Truncate Dimension/Facts

2. Transformation — Archive to Dimension/Facts (SSIS Data Flow Task)

© 2022 Netcompany 11
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a. This step simply loads all the data from the Archive layer to a staging area.
b. During the load, the data is also transformed, and new columns are derived.
c. Thisis also where errors in the data can be caught.

Each dimension and fact have its own SSIS package, which in addition to the system parameters must have the following
parameters and variables. The facts have the following:

Type Parameter Description

Parameters FactName The name of the fact.

. The Id of the package that executed the
ParentExecutionld
SSIS package, e.g. a master package.

Source The primary source table.

Variables Executionld The Id of the execution.

. The execution status, which could be
ExecutionStatus . " e n
either “Success” or “Failed

TableName The name of the staging table
TableSchemaName The schema name for the staging table
The dimensions have the following:
Type Parameter Description
Parameters DimensionName The name of the dimension.

If it is true it marks deletes in the
MarkDeletes . .
dimension.

. The Id of the package that executed the
ParentExecutionld
SSIS package, e.g. a master package.

Source The primary source table.
FullLoad If it is True, the dimension is full loaded
Variables Executionld The Id of the execution.

. The execution status, which could be
ExecutionStatus . p e m
either “Success” or “Failed

TableName The name of the staging table
TableSchemaName The schema name for the staging table
SQL_Truncate SQL query to truncate the staging table
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8.5 Scheduling

The data is scheduled with a SQL Agent job that executes every night at 02:00 and executes the Extract Transform Load layers
sequentially.

8.6 English to Danish Translations

The columns have been translated from English to Danish to provide a clearer understanding of what data they contain.

Kolonnel Kolonne2
BfeNumberBfeNr BfeNummer
BuildingNumber BygningsNr
BuildingUnitld BygningsEnhedsld
Complexid Kompleksld
CvrNumber CvrNr
NumberOfBuildings AntalBygninger
Organizationld Organisationsld
ReportDate RapportDato
BuildingTypeld BygningsTypeld
BfeNumberString BfeNummerString
Description Beskrivelse
AnswerType SvarType

Comment Kommentar

Value Veerdi
ArchivedReportid ArkiveretRapportld
HousingOrganizationLbfNo BoligorganisationsNummer
BuildingUnitLbfNo BygningsEnhedsLbfNummer
BuildingUnitName BygningsEnhedsNavn
BuildingType BygningsType
Address Adresse

PostalCode Postnummer

City By

© 2022 Netcompany 13
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YearOfConstruction

Indbygningsar

HousingOrganizationid

Boligorganisationsld

BuildingComplexIid

BygningsKompleksld

BuildingComplexLbfNo

BygningsKompleksLbfNummer

BuildingComplexName

BygningsKompleksNavn

BuildingTypeld

BygningsTypeld

UnitsOfMeasure Enhed
Amount Maengde
Price Pris

Text Beskrivelse

NextMaintenanceYear

NaesteVedligeholdelse

MaintenancelntervallnYear

IntervallAr

HasMolioPrice

HarMolioPris

Factor

Faktor

MolioPriceNumber

MolioPrisNummer

IsMaintenanceExpense

ErVedligeholdelsesudgifter

FixedPrice

FastPris

PurchasePriceMultiplier

KgbsprisMultiplikator

MaintenancelntervallnYears

VedligeholdelsesintervallAr

MolioPriceNumberOld

MolioPrisNummerGammel

ExpectedBygningTyper

ForventetBygningTyper

FeeBygningTyper

GebyrBygningTyper

FeeBygningTyperTotal

GebyrBygningTyperTotal

ValidEnergyLabelM2HeatArea

GyldigEnergimaerkeM2VarmeOmrade

ValidEnergyLabelsHourlyFee

GyldigeEnergimaerkerTimeGebyr

ValidEnergyLabelsTotalFee

GyldigeEnergimaerkerSamletGebyr

InValidEnergyLabelM2HeatArea

UgyldigEnergimaerkeM2VarmeOmrade

InValidEnergyLabelsHourlyFee

UgyldigeEnergimaerkerTimeGebyr
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InValidEnergyLabelsTotalFee

UgyldigeEnergimaerkerSamletGebyr

MissingEnergyLabelM2HeatArea

ManglendeEnergimarkeM2Varmeomrade

MissingEnergylLabelsHourlyFee

ManglendeEnergimaerkerTimegebyr

MissingEnergylLabelsTotalFee

ManglendeEnergimaerkerTotalgebyr

IsTotal ErTotal
Ignored Ignoreret
Note Note

SharedOwnership

FellesEjerskab

AccountNumber

KontoNummer

AccountNumberDescription

KontoNummerBeskrivelse

InstallationYear

IndbygningsAr

RemainingLifeTimeYear

RestlevetidAr

AnnualContractorExpensesExclVAT

ArligHandvaerkerUdgifterExMoms

AnnualExpenseVAT

ArligMomsUdgift

AnnualMaintenanceWorkExclVat

VedligeholdelsePrArExMoms

AnnualMaintenanceWorkiInclVAT

VedligeholdelsePrArinclMoms

AnnualMaintenanceWorkVAT

VedligeholdelsePrArMoms

ConstructionSiteExpenses

ByggepladsOmkostninger

ContractorExpensesinclVAT

SumHandvaerkerUdgifterinclMoms

ProjectionArchitectEngineer

ProjekteringArkitektingenigr

RestablishmentAroundConstructionSite

ReetableringerOmkringBygning

Comment

Kommentarfelt

BuildingPartLifeTimeNumberOfYears

LevetidBygningsdel

FloorSizeM2

GulvStgrrelseM2

NumberOfFloors

AntalEtager

HasBasement

HarKaelder

AsphaltPavementM2

AsfaltBelzegningMangdeM?2

ConcretePavingStoneM2

BetonBrostenMangdeM?2

© 2022 Netcompany
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ConcretePavementCurbLbm

BetonFortovsKantMangdeLbm

LooseCoatingTypeM2

LgsBelaegningsTypeMangdeM?

Wirel1l0Value

@110LedningMaengdelLbm

Wirel60Value

@160LedningMaengdelLbm

Wire200Value

@200LedningMangdeLbm

PpWellD3_0Value

PPBrgndMangdeStk

PpWellD2_5Value

PPBrgndMangdeStkk

BreakingUpAndRestoringCoatings

OpbrydningRetableringBelagningerm?2

ExternalPumpWells

UdvendigePumpebrgndeStk

FloodExtinguisher

HgjvandslukkerStk

GreaseOilSeparators

FedtOlieUdskillereStk

LeakageSystems

NedsivningsAnlaeglinkILarStk

FacadeSizeM2

FacadeM?2

RemaininglLifeTimeYearFacadeTypel

RestlevetidArFacadeTypel

RemaininglLifeTimeYearFacadeType2

RestlevetidArFacadeType2

BuildingPartLifeTimeNumberOfYears

LevetidBygningsdel

ExteriorWallValue YdervaeegMaengdeM?2
Selection2Value YdervaeegMaengdeM?22
Selection3Value PudsMangdeM?2

Selection4Value

IsoleringMaengdeM2

AsbestosOrHazardousMaterialsinFacadeValue

AsbestMiljgskadeligeStofferFacadeVaerdi

AsbestosOrHazardousMaterialsinFacadeUnits

AsbestMiljgskadeligeStofferFacadeDeler

PcbIinFacadeValue

PCBIFacadeVeerdi

PcbInFacadeUnits

PCBIFacadeDeler

DilationJoints

Dilitationsfuger

FacadeGrout

OmfugningAfFacader

HasPcbInFacade

HarPCBIFacade

HasHazardousMaterialsinFacade

AsbestMiljgskadeligeStofferFacade

© 2022 Netcompany
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NumberOfDormers

AntalKviste

HazardousSubstancesinRoofingMaterial

FarligeStoffer

DormerHasPaintedWoodTrim

MaletTraebekladning

RoofTerraceSizeM2

TagterrasseStgrrelseM?2

TerraceRailings

TerrasseRaekvaerk

HazardousSubstancesIinTerracePaintAmount

FarligeStofferTerrasseMalingsMangde

HazardousSubstancesinRailingPaintAmount

FarligeStofferGelaenderMalingMangde

PcbIinGroutAmount PcbFugeMangde
FloorLength Gulvlzengde
FloorWidth Gulvbredde
RoofSlope TagHeeldning
Gables Gavle

RoofingPlusAccessories

TagdeekningPlusTilbehgr

ReplacedWindEdging

UdskiftetVindkant

WoodWindEdging

TraeVindkant

NumberOfSkylights

AntalOvenlysvinduer

RoofValley

RoofValley

NumberOfRoofDrainsForinspection

AntalTagaflgbEftersyn

ExistingRoofWithoutAsbestos

EksisterendeTagUdenAsbest

ExistingRoofWithAsbestos

EksisterendeTagMedAsbest

NumberOfBalconies

AntalAltaner

AverageBalconySizeM2

GennemsnitligAltanstgrrelseM?2

HasPcbinJoints

HarPcblLed

PaintContainsHazardousMaterials

FarligeStofferMaling

TotalLengthOfRailingForAllBalconies

SamletLeengdeRakvaerkAlleAltaner

NumberOfExposedWalkways

AntalUdsatteGangbroer

ExposedWalkwayM?2

UdsatGangbroM?2

TotalLenghtOfRailngsForWalkways

SamletLeengdeRakvaerkGangbroer
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PaintContainsHazardousMaterials

MalingFarligeMaterialer

StairTypeSelectionAmount

TrappeTypeValgBelgb

StairCaseMaterialTypeSelectionAmount

TrappeMaterialeTypeValgMangde

PaintContainsHazardousMaterials

MalingFarligeMaterialer

PaintContainsHazardousMaterialsAmount

MalingFarligeMaterialerMangde

DoorSelectionlAmount

DgrvalglBelgb

DoorSelection2Amount

Dgrvalg2Belgb

DoorSelection3Amount

Dgrvalg3Belgb

DoorSelection1RemainingLife

DgrvalglBelgbResterendeliv

DoorSelectionlLifeTime

DgrvalglBelgbLivstid

DoorSelection2RemainingLife

Dgrvalg2BelgbResterendeliv

DoorSelection2LifeTime

Dgrvalg2BelgbLivstid

DoorSelection3RemainingLife

Dgrvalg3BelgbResterendeliv

DoorSelection3LifeTime

Dgrvalg3BelgbLivstid

DoorsContainingPcbSealant

DgrelndeholderPcbTaetningsmiddel

DoorsPaintedWithHazardousMaterialPaint

DgreFarligtMaterialemaling

ElectricDoorLocks1560WithLowSecurity

ElektriskeDgrlase1560LavSikkerhed

NumberOfWindows

AntalVindues

HasPcbinGlazing

HarPcbRuder

HasHazardousMaterialsinPaint

HarFarligeStofferFarve

HasWindowStoolBeenReplaced

HarVindueskarmStollBlevetByttet

HasWindowFrameBeenChanged

HarVinduesrammeBlevetByttet

HasWindowsSillBeenreplaced

HarVindueskarmSillBlevetByttet

SumOfAreaTypel

SummeAreaTypel

SumOfAreaType2

SummeAreaType2

TotalCircumferenceTypel

SamletOmkredsTypel

TotalCircumferenceType2

SamletOmkredsType2

WindowPanesTotalTypel

VinduesglasTotalTypel
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WindowPanesTotalType2

VinduesglasTotalType2

WindowStoolSillTotalTypel

VindueSkarmTotalTypel

WindowStoolSillTotalType2

VindueSkarmTotalType2

TiledAreaM2

FlisebelagtArealM2

PaintedAreaM2

MaletOmradeM?2

TileAdhesiveAreaM2

FliseKleebeArealM2

GroutedAreaLbm

FugedeArealLbm

StairsPaintedWithHazardousSubstances

TrapperMaletFarligeStoffer

StairDescriptionlAmount

TrappebeskrivelselMangde

StairDescription2Amount

Trappebeskrivelse2Maengde

HasStairPaintHazardousSubstances

HarTrappemalingFarligeStoffer

ReplacementOfGutterAmount

UdskiftningTagrendeMangde

ReplacementOfDownSpoutAmount

UdskiftningDuntudMangde

SupplementOfDownSpoutsAmount

TillegDuntudeMangde

DownSpoutTypeAmount

NedtudTypeMaengde

CreatingManholeCovers

OpretteKloakdzksel

ReplacementManholeCoverRoofDrainWell

UdskiftningKloakdaekselTagbrgnden

ReplacementManholeCoverRoadWell

UdskiftningKloakdaekselVejbrgnd

ReplacementManholeCoverDownhole

UdskiftningKloakdaekselHullet

GutterAlignmentWithIncorrectSlope

TagrendejusteringForkertHaeldning

Drainagelifetime

Draeninglevetid

SanitationLifetime

SanitetsLevetid

InternalPumpWellsAmount

InternePumpebrgndeMangde

NewElectricalSystemSelectionAmount

NytElsystemValgMangde

SolarCellSystemAmount

SolcellesystemMaengde

ElectricalSwitchboardSystemAmount

ElTavleSystemMaengde

GasSystemAmount

GasSystemMaengde

ReplacementofCirculationPumpAmount

UdskiftningCirkulationspumpeMangde
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CleaningOfHotWaterTankAmount

RenggringVarmtvandsbeholderMangde

WaterTreatmentServiceAmount

VandbehandlingServiceBelghb

InsulationOfWaterPipesinNewPlant

IsoleringVandrgrNytAnlaeg

AsbestoslInExistinglnsulation

AsbestEksisterendelsolering

ReplacementOfCirculationPump

UdskiftningCirkulationspumpe

ReplacementOfThermostatValve

UdskiftningTermostatventil

ServiceAutomationSystem

ServiceAutomationSystem

HeatPumpAmount

Varmepumpemangde

InsulationOfHeatingPipes

IsoleringVarmergr

AsbestosInExistinglnsulation

AsbestEksisterendelsolering

NumberOfVentilationSystems

AntalVentilationssystemer

VerntilationPipes

Verntilationsrgr

InsulationOfVentilationPipes

IsoleringVentilationsrgr

AsbestosInExistinglnsulation

AsbestEksisterendelsolering

FromYear FraAr

ToYear TilAr

Part Del

To Til

SendDate SendDato
MunuiciplaityCode Kommunekode
IsSuccessful ErVellykket
ErrorMessage FejlBesked

Entityldentifier

Enhedsldentifikator

LabelStatusCode EtiketStatusKode
HasPdf HarPdf

HasXml HarXml
LabelStatus EtiketStatus

EnergylLabelSerialldentifier

EnergiMaerkeSerielldentifikator

© 2022 Netcompany

20



DD130 - Detailed Design

netcompany

EnergylLabelClassification

EnergiMaerkeKlassificering

ValidFrom GeldendeFra
ValidTo GyldigTil
StreetName GadeNavn
HouseNumber HusNummer
ZipCode PostNummer
CityName ByNavn
MunicipalityNumber KommuneNummer
PropertyNumber EjendomsNummer

BuildingNumber

BygningsNummer

BbruseCode BbruseKode

HeatSupply VarmeForsyning
EnergylLabelTypeUsage BrugAfEnergiMaerkeType
EnergylLabelTypeBasedOn EnergiMaerkeTypeBaseretPa

IsMixedUsage

ErBlandetBrug

SubmitterConsultantName

IndsenderKonsulentNavn

SubmitterCompanyName

IndsenderFirmaNavn

SchemaVersion

SkemaVersion

Wgs84Latitude Wgs84Breddegrad
Wgs84Longitude Wgs84Laengdegrad
IsHidden ErSkjult

ProcessedResultXmldownload

BehandletResultatXmIDownload

ProcessedResultPdfdownload

BehandletResultatPdfDownload

ProcessedResultXmlparse

BehandletResultatXmlparse

ProcessedResultPdfinsert

BehandletResultatPdfindsaet

IsDeleted

ErSlettet/Slettet

PeriodYear

PeriodeAr

IsCurrentPeriod

NuvaerendePeriode
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BuildingNumberBBR

BygningsNummerBBR

LbfNumber

LbfNummer

EnergyClassification

EnergiKlassificering

MotherPropertyNumber

ModerEjendomsNummer

MotherMunicipalityNumber

ModerKommuneNummer

ConsumptionKwhPerM2

ForbrugKkwhPerm?2

Co2EmissionPerYear

Co2EmissionPerAr

Locked

Last

DirectEletricHeatingOfRoomKwhPerM2

DirekteElektriskOpvarmningRumKwhPerM2

VentilationHeatingSurfaceKwhPerm2

VentilationVarmeOverfladeKwhPerM2

HeatPumpsForRoomHeatingKwhPerm2

VarmepumperRumOpvarmningKwhPerM2

HeatPumpsForVBHHeatingKwhPerM2

VarmepumperVBHVarmeKwhPermM?2

PipeTracingKwhPerM2

Re@rSporingkKwhPerM2

ElectricHeatingOfCentralVVBKwhPerM2

ElvarmeCentralVVBKwhPerm?2

DecentralEletricWaterHeaterKkwhPerM2

DecentralElektriskVandVarmerKwhPerM2

TotalElectricityNeedsForHeatingKkwhPerM2

SamletElektricitetsBehovOpvarmningKkwhPerM2

ActualPowerOfSolarCellsKkwhPermM2

FaktiskEffektSolcellerKkwhPerM2

ActualPerformanceOfWindTurbinesKkwhPerM2

FaktiskYdeevneVindmgllerkwhPerm2

TotalActualElectricityProductionKkwPerm2

SamletFaktiskElproduktionKwPerm2

SolarCellskwhPerM2Heat

SolCellerKkwhPerM2Varme

SolarCellskwhPerM2Electricity

SolCellerKkwhPerM2Elektricitet

WindTurbineskwhPerM2Heat

VindMgllerKkwhPerM2Varme

WindTurbinesKwhPerM2Electricity

VindMgllerkwhPerM2Elektricitet

HeatPumpsKwhPermM2

VarmePumpeKwhPermM?2

SolarHeatingSystemKwhPerm2

SolVarmeSystemKwhPerM2

PowerConsumptionlinDistrictHeatingExchangerOrBoilerKwhPer
M2

StremForbrugFjernVarmeVekslerEllerKedelKwhPrim2

HeatDistributionPumpsKwhPerM2

VarmeFordelingsPumperKwhPermM?2
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LightingKwhPerm2

BelysningKwhPermz2

VBVPumpsKwhPerm2

VBVPumperKwhPerM2

StandbyConsumptioninHeatPumpsKwhPerim2

StandbyForbrugVarmepumperKwhPerM2

CoolingKwhPerM2

KglingKwhPerm2

OtherlLightingKkwhPerM2

AndenBelysningKkwhPerM2

SpecialEquipmentKwhPermM2

SpecialUdstyrkwhPerM2

ConsumptionEquipmentUnderinternalHeatSupplementKwhPer
M2

ForbrugUdstyrUnderInterntVarmeSupplementKwhPerM
2

TotalElectricityNeedsForOtherThanHeatingKwhPerM2

SamletElektricitetsBehovAndetEndOpvarmningKwhPer
M2

DistrictHeatingOrBoilerKkwhPerM2

FjernvarmekEllerKedelKwhPerM2

DirectElectricHeatingKwhPerM2

DirekteEIVarmeKwhPerM2

HeatersKkwhPerM2

VarmeApparaterKkwhPerM?2

VentilationHeatingSurfaceKwhPerm2

VentilationVarmeOverfladeKwhPermMm2

TotalCoverageOfHeatingNeedsKkwhPerM2

SamletDaekningVarmebehovkwhPerM2

ElectricHeatingOfCentralVVBKwhM2

ElvarmeCentralVVBKwhM2

DecentralElectricWaterHeaterKwhPerM2

DecentralElektriskVandVarmerKwhPerM2

DecentralGasWaterHeaterKwhPermM2

DecentralGasVandVarmerKwhPermM?2

TotalCoverageOfHeatingNeedsIinVBVSystemsKwhPerM2

SamletDaekningVarmeBehovVBVSystemerKwhPerM2

RegistrationYear

RegistreringsAr

ActivitiesTotalCostinclVAT

AktiviteterTotalOmkostningerinkIMoms

ActivitiesTotalCostInclVATOriginal

AktiviteterTotalOmkostningerIinklIMomsOriginal

CreatedWith

OprettetMed

9 Maintenance

The maintenance area contains the auditing and the utility schema.
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9.1 Utility

The utility schema contains a list of tables and stored procedures that are used for general maintenance of the data warehouse.
The components in the utility schema does not add business value, but they assist in running the data warehouse.

9.1.1 Utility.GenerateCalendar

This procedure generates the calendar data used by the calendar dimension. Once the procedure is executed it inserts a record
for each date from the “Date” to the “EndDate” into the Utility.Calendar table. By default, the procedure is executed
automatically by the post deploy script with the Date value set to 2000-01-01 and the EndDate value set to 2099-12-31. The
procedure uses the following parameters:

Parameter Name Data Type Default Value Output Value Comments

The start date for the
Date DATETIME No

procedure

The end date for the
EndDate DATETIME No

procedure

9.1.2 TruncateTables

TruncateTables truncates all tables within a specific schema. The procedure takes the following parameters:

Parameter Name Data Type Default Value Output Value Comments

The name of the
schema that stores

SchemaName SYSNAME No .
the tables, which have
to be truncated.
The name pattern of
the tables in the
TableNamePattern SYSNAME % No

schema, that have to
be truncated.

9.2 Audit

The Audit functionality provides an overview of what has happened during the ETL processes. Auditing takes place every time
data is moved from one table to another. The auditing is done by two set of procedures DataTransferStart/DataTransferEnd and
ExecutionStart/ExecutionEnd. The Execution stored procedures record data in the [Audit].[ExecutionLog] table which contains
data on the overall SSIS package, such as start time, package name who executed the package etc. The data transfer procedures
are called for every data flow task in a SSIS package, or every time data is transferred by a stored procedure. These procedures
insert data into the Audit.DataTransferLog table with information on the number of records that were selected, updated, deleted
etc. The Audit functionality logs the status of the processes all the way from the Extract layer through Archive, Staging and
Baseline. Note that for the Extract and Archive tables separate procedures and auditing tables have been created. These
procedures and table however are functionally the same as DataTransferStart/DataTransferEnd and the DataTransferLog table.
The only difference is that the Extract table and procedures does not contain the columns that are specific to the data transfers
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by stored procedures and the Archive table and procedures does not contain the columns that are specific to data transfers by
SSIS packages.

The data model between the two tables is illustrated below:

Audit.ExecutionlLog Audit.DataTransferLog

Id — Id

Parentld SchemaName
PackagelD TableName
PackageName Source
ServerExecutionID O< Executionld
StartTime TaskID
EndTime TaskName
Status StoredProcedureName
UserName StoredProcedureVersion
HostName TableTruncated

Status

StartTime

EndTime

RecordsSelected
RecordsInserted
RecordsUpdated
RecordsFailed
RecordsDeleted

RecordsDiscarded

9.2.1 ExecutionlLog
This table contains information on the execution process itself. The ExecutionLog table contains the following columns:
\E] [ Data Type Description

The execution id of the record. This
Id BIGINT o
column uses an identity property.

The execution id of a parent package,

Parentld BIGINT e.g. if the SSIS package was executed by

a master package, the parent id would
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Name Data Type Description

be the execution id of the master

package.
Packageld NVARCHAR(50) The Id of the SSIS package
PackageName NVARCHAR(50) The name of the SSIS package

X The server execution id of the

ServerExecutionlD BIGINT .

execution
StartTime DATETIME2 The start time of the execution.
EndTime DATETIME2 The end time of the execution.
Status NVARCHAR(20) The status of the execution.

The username of the account that
UserName NVARCHAR(255)

executed the procedure.

The server on which the procedure was
HostName NVARCHAR(255)

executed.

9.2.2 DataTransferLog

This table contains data on the number of rows that were used in the execution. The ExecutionLog table contains the following

columns:
Name Data Type Description
The DataTansferLog id. This value is
Id BIGINT o
created by an identity property.
The schema name of the destination
SchemaName NVARCHAR(255)
table
TableName NVARCHAR(255) The name of the destination table
Source NVARCHAR(1000) The primary source table
X A foreign key reference to the
Executionld BIGINT . ]
[Audit].[ExecutionLog] table.
The SourcelD of the SSIS data flow task.
Taskid NVARCHAR(50) This value is only used when logging the
data transfer of a SSIS data flow task.
The name of the SSIS data flow task.
TaskName NVARCHAR(260) This value is only used when logging the
data transfer of a SSIS data flow task.
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Name Data Type Description
The name of the stored procedure. This
StoredProcedureName NVARCHAR(255) value is only used when logging the
data transfer of a stored procedure.
The version of the stored procedure.
StoredProcedureVersion NVARCHAR(255) This value is only used when logging the
data transfer of a stored procedure.
The value is 1 when the table was
truncated before inserting data.
TableTruncated BIT Otherwise it is 0. This value is only used
when logging the data transfer of a
stored procedure.
Status NVARCHAR(20) The status of the data transfer process.
. The start time of the data transfer
StartTime DATETIME2
process.
. The end time of the data transfer
EndTime DATETIME2
process.
The numbers of records selected by the
RecordsSelected INT
process.
The numbers of records inserted by the
RecordslInserted INT
process.
The numbers of records updated by the
RecordsUpdated INT
process.
. The numbers of records that failed in
RecordsFailed INT
the process.
The numbers of records deleted by the
RecordsDeleted INT
process.
. The numbers of records that were
RecordsDiscarded INT

discarded during the process.

9.2.3 Audit.DataTransferStart

The DataTransferStart procedure is used for recording information on the data transferring process it is auditing. The record is

stored in the DataTransferLog table. For the purpose of our data warehouse the data transfer processes could be either a SSIS

data flow task or a stored procedure. The record created by the DataTransferStart procedure contains information on the data

transformation process itself e.g. the name of the stored procedure, the table the data is inserted to etc. By default the

procedure is executed by the OnPreExecutables Event Handler, for every SSIS data flow task. The procedure uses the following

parameters:

© 2022 Netcompany

27



DD130 - Detailed Design

Parameter Name

SchemaName

Data Type

NVARCHAR(255)

Default Value

Output Value

No

netcompany

Comments

The schema name of
the table the data is
transferred to.

TableName

NVARCHAR(255)

No

The name of the table
the data is transferred
to.

DataTramsferld

BIGINT

Yes

The data transfer
record id.

Executionld

BIGINT

NULL

No

The id of the
execution in the
Audit.ExecutionLog
table.

Source

NVARCHAR(1000)

NULL

No

The primary source of
the data

Taskld

NVARCHAR(50)

NULL

No

The SourcelD of the
SSIS data flow task.
This value is only used
when logging the data
transfer of a SSIS data
flow task.

TaskName

NVARCHAR(260)

NULL

No

The name of the SSIS
data flow task. This
value is only used
when logging the data
transfer of a SSIS data
flow task.

StoredProcedureName

NVARCHAR(255)

NULL

No

The name of the
stored procedure. This
value is only used
when logging the data
transfer of a stored
procedure.

StoredProcedureVersion

NVARCHAR(255)

NULL

No

The version of the
stored procedure. This
value is only used
when logging the data
transfer of a stored
procedure.

TableTruncated

BIT

NULL

No

The value is 1 when
the table was
truncated before
inserting data.
Otherwise it is 0. This
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Parameter Name Data Type Default Value Output Value Comments

value is only used
when logging the data
transfer of a stored
procedure.

The status of the data

Status NVARCHAR(10) Started No
transfer process.

9.2.4 Audit.DataTransferEnd

The DataTransferEnd procedure is used for updating the already created record in the DataTransferLog table. The procedure
adds information on the number of records that were transferred, as well as a status on the data transfer. This is done by first
identifying the previously created record in the DataTransferLog table. The procedure does this by filtering the table on the Id
column using the DataTransferld value. Once the record has been identified it is updated with information on the number of
records that were selected, updated, deleted etc. as well as a status on the process. By default, the procedure is executed by the
OnPostExecutables Event Handler, for every SSIS data flow task. The procedure uses the following parameters:

Parameter Name Data Type Default Value Output Value Comments

The Id of the active
DataTransferld BIGINT No process in the
DataTransferLog table.

The status of the data

Status NVARCHAR(20) Succeeded No
transfer process

The numbers of
RecordsSelected INT 0 No records selected by
the process.

The numbers of
Recordsinserted INT 0 No records inserted by
the process.

The numbers of
RecordsUpdated INT 0 No records updated by
the process.

The numbers of
RecordsDeleted INT 0 No records deleted by the
process.

The numbers of
RecordsFailed INT 0 No records that failed in
the process.

The numbers of

. records that were
RecordsDiscarded INT 0 No ] .
discarded during the

process.
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9.2.5 Audit.ExecutionStart

This procedure is executed at the start of every SSIS package. It creates a record in the ExecutionLog table with information on
the time the package started, the name of the SSIS package, the user that executed it etc. The procedure uses the following
parameters:

Parameter Name Data Type Default Value Output Value Comments

The name of the SSIS

PackageName NVARCHAR(260) No
package

The Id of the SSIS

Packageld NVARCHAR(50) No
package

) The server execution
ServerExecutionlD BIGINT 0 No . .
id of the execution

The execution id of
Id BIGINT 0 Yes
the record

The execution id of a
parent package, e.g. if
the SSIS package was
executed by a master
Parentld BIGINT -1 No )
package, the parent id
would be the
execution id of the

master package.

The status of the

Status NVARCHAR(10) Started No .
execution.

9.2.6 Audit.ExecutionEnd

ExecutionEnd is used to give the final information on the execution. It will receive the Execution ID of the already created record
and update it with a status and the end time of the execution. The procedure uses the following parameters:

Parameter Name Data Type Default Value Output Value Comments

Id BIGINT No The execution id

The status of the

Status NVARCHAR(10) Succeeded No .
execution.
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