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Introduction 
The Canadian Database of Geochemical Surveys (CDoGS) is a large relational database holding 
information about geochemical surveys carried out across Canada from the 1950s to the present.  
The database contains basic metadata for over 1600 surveys, including links to publications and 
online resources.  It also includes analytical data for 300 surveys, stored in a standardized format.  
Detailed information about CDoGS can be found in Adcock and Spirito (2024), and references 
cited therein.  This Open File is the first in a planned series of Open Files that will document 
every aspect of the database and the associated website (https://geochem.nrcan.gc.ca). 
 

Open File Contents 
This Open File contains three main files: 

1. cdogs.bacpac (596 Mb) 
a. cdogs.bacpac contains all of the data within the database, in a highly compressed 

format.  The full database is implemented in Microsoft SQL Server 2022.  It occupies 
approximately 15 Gb of disk space, but much of this space is taken up by indexes.  
cdogs.bacpac was created using a utility program called SQLPackage.exe, which is 
freely available from Microsoft.  The contents can be restored back to a SQL Server 
database using the same SQLPackage.exe program. 

2. cdogs_schema.pdf (280 Kb) 
a. cdogs_schema.pdf is a large pdf diagram (96” x 48”), which shows the structure of the 

database.  It was created using SQL Server Management Studio v20. 
3. cdogs_db_create.sql (233 Kb) 

a. cdogs_db_create.sql is a SQL Server script file, which will create an empty copy of the 
database. 

 

A cookbook for working with the bacpac data file 
SQL Server is not free, open source software.  Nevertheless, Microsoft offers a free “Developer 
Edition”, which allows you to work with a personal SQL Server database.  Hence, you can use the 
cdogs.bacpac file to create your own copy of the SQL Server database.  You can then work directly 
with that database, using software such as SQL Server Management Studio, or you can transform the 
data into some other format that may be better suited to your needs and expertise. 
The following “cookbook” is intended to give you some guidance in how to use the bacpac file.  The 
instructions apply to an ordinary computer, running Microsoft Windows 10 or 11. 
Step 1 – Software Installation 
There are four separate downloads and installs: 

1. SQL Server 2022 
a. https://www.microsoft.com/en-ca/sql-server/sql-server-downloads  
b. Choose the free Developer Edition.  Do not choose the Basic installation; opt for 

custom.  Install all the software, assuming that disk space is not a problem.  For 
authentication, choose “Mixed Mode”, not the default “Windows Authentication”.  See 
the screen capture in Figure 1.  Assign a strong password (12 characters minimum) to 
the sa (system administrator) account.  Windows authentication is more secure than 
using the “sa” login, but also more complicated, with more things to potentially go 
wrong.  The database will be used only as a “local” installation, and all the data within 
it are freely available, so there is no real security issue. 

https://geochem.nrcan.gc.ca/
https://www.microsoft.com/en-ca/sql-server/sql-server-downloads
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c. Before proceeding with the second step, you should restart your computer. 
2. SQL Server Management Studio (SSMS) 

a. https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-
ssms?view=sql-server-ver16  

b. After installing SSMS, check that you can login to the database that was created in the 
first step.  The post at https://sqlblog.org/2020/07/28/troubleshooting-error-18456 has 
useful info if you have problems connecting to SQL Server.  It may be helpful to 
download and run the SQLCHECK program in order to get diagnostic details on your 
configuration: https://learn.microsoft.com/en-us/troubleshoot/sql/database-
engine/connect/resolve-connectivity-errors-checklist 

3. SqlPackage 
a. https://learn.microsoft.com/en-us/sql/tools/sqlpackage/sqlpackage?view=sql-server-

ver16  
b. Installation should be straightforward.  The executable is installed by default in 

C:\Program Files\Microsoft SQL Server\160\DAC\bin.  SQLPackage.exe is the utility 
software that is used to export and import a SQL Server database. 

4. ODBC Driver 
a. https://learn.microsoft.com/en-us/sql/connect/odbc/microsoft-odbc-driver-for-sql-

server?view=sql-server-ver16  
b. The ODBC driver provides a convenient way to access the SQL Server database from 

other software packages.  After installing the driver, you should run the ODBC Data 
Source Administrator (64 bit), which is a standard component of the Windows 
operating system, and create a System DSN (Data Source Name) to connect to the SQL 
Server database.  Figure 2 shows the initial screen after launching the ODBC Data 
Source Administrator and clicking on the “System DSN” tab.  The procedure for 
creating a System DSN involves a sequence of dialog boxes: 

i. Create New Data Source 
1. Select ODBC Driver 18 for SQL Server 

ii. Create a New Data Source to SQL Server (see the screen capture in Figure 3) 
1. Provide a name and description for the DSN 
2. Identify the SQL Server as “(local)” 

iii. How should SQL Server verify the authenticity of the login ID?  
1. Select “With SQL Server authentication using a login ID and password 

entered by the user” 
2. You will be prompted to provide a login ID and password.  The login ID 

should be “sa” and the password should correspond to the one you 
created earlier(see the screen capture in Figure 4). 

iv. The next dialog box offers options for configuring the DSN.  Accept all the 
defaults (see the screen capture in Figure 5). 

v. The next dialog box offers more options for configuring the DSN.  Accept the 
defaults except for “Connection Encryption”.  The default is “Mandatory”.  
Change it to “Optional” (see the screen capture in Figure 6).  Click “Finish”. 

vi. The next dialog box lists all the options that you selected.  There is a button to 
“Test Data Source…”.  See the screen capture in Figure 7.  You should choose 
to run the test, to verify that the DSN is configured correctly. 

vii. The DSN has now been created, and it should appear in the list of System 
DSNs.  See the screen capture in Figure 8. 

c. See instructions below on how to work with the SQL Server database via ODBC using 
MS Access. 

https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-ver16
https://sqlblog.org/2020/07/28/troubleshooting-error-18456
https://learn.microsoft.com/en-us/troubleshoot/sql/database-engine/connect/resolve-connectivity-errors-checklist
https://learn.microsoft.com/en-us/troubleshoot/sql/database-engine/connect/resolve-connectivity-errors-checklist
https://learn.microsoft.com/en-us/sql/tools/sqlpackage/sqlpackage?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/tools/sqlpackage/sqlpackage?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/connect/odbc/microsoft-odbc-driver-for-sql-server?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/connect/odbc/microsoft-odbc-driver-for-sql-server?view=sql-server-ver16
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Step 2 – Populate the database 
This step involves running SqlPackage.exe, to load the contents of the bacpac file into the SQL Server 
database.  In order to run SqlPackage.exe, open a command prompt window and change directory to 
C:\Program Files\Microsoft SQL Server\160\DAC\bin.  A directory listing should include 
SqlPackage.exe.  Execute SqlPackage.exe from the command prompt, supplying three command-line 
parameters: 

1. /Action:Import 
2. /SourceFile:"path to bacpac file" 
3. /TargetConnectionString:"SQL Server connection string " 

An example command would be: 
SqlPackage /Action:Import /SourceFile:"C:\tmp\bacpac\cdogs.bacpac" 
/TargetConnectionString:"Server=(local);Initial Catalog=cdogs; Encrypt=no; User ID=sa; 
password=GSCgeochem2024" 
The Action and SourceFile parameters are hopefully self-explanatory.  The TargetConnectionString is 
more complicated.  The example above contains five parameters: 

1. Server=(local) 
a. This specifies that the database will reside on the local computer, and not on a 

networked computer. 
2. Initial Catalog=cdogs 

a. “cdogs” is the name that will be used to identify the database.  You are free to use other 
names of your choosing. 

3. Encrypt=no 
a. This avoids potential complications due to encryption. 

4. User ID=sa 
a. “sa” is short for “system administrator”.  The simplest possible scenario for running 

SQL Server is to have just one user account, which will be the “sa” account. 
5. Password=GSCgeochem2024 

a. A password must be supplied for the “sa” account.  It must correspond to the password 
that was created during the installation of SQL Server 2022. 

 
Step 3 – Modify the ODBC DSN 
The ODBC DSN that was created in Step 1 should be modified to point to the “Initial Catalog” that 
was specified in the SqlPackage import command (“cdogs” in the example above): 

1. Open the ODBC Data Source Administrator program. 
2. Highlight the System DSN that you created in Step 1 above. 
3. Click on “Configure”.  You will be presented with a sequence of dialog boxes identical to the 

ones you saw when you initially created the DSN. 
4. Be sure to provide the password for the “sa” account (Figure 4). 
5. Keep all of the settings from the initial configuration EXCEPT for the prompt to “Change the 

default database to:”.  See Figure 5.  Tick the check box, and change the default to the “Initial 
Catalog” specified during the SqlPackage import procedure. 

6. Be sure to test the modified data source (Figure 7). 
Step 4 – Use the data 
After successful completion of Step 2, you will have a full working copy of the CDoGS database.  
You can now use SQL Server Management Studio to access the database.  You can also use other 
software to access the database.  One convenient alternative is to use Microsoft Access, in conjunction 
with the ODBC driver for SQL Server.  The following instructions assume that you have a basic 
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familiarity with MS Access, and are running MS Office 365.  Instructions for other versions of MS 
Office would be slightly different. 
MS Access example 

1. Run MS Access and create a new blank database. 
2. Select the “External Data” tab, and then select the “New Data Source” button. 
3. Select “From Other Sources” and then select “ODBC Database”. 
4. You will be given a choice of either importing data from the ODBC database or simply 

creating a link to it.  MS Access has an upper file size limit of 2 Gb.  This prevents the entire 
CDoGS database from being loaded into it.  You can opt to either: 

a. Import only some of the tables, to stay below the 2 Gb limit 
b. Link to all the tables 

5. For this example, choose the “link” option. 
6. You will then be presented with a “Select Data Source” window, and two tabs for “File Data 

Source” and “Machine Data Source”.  Select the “Machine Data Source” tab.  One of the items 
in the list should correspond to the DSN that you created when you installed the ODBC driver.  
Select it. 

7. Next, you will be presented with a screen asking you to provide a login ID and password.  
Enter “sa” for the login ID and enter the password that you created earlier.  Then click on the 
“Options…” button.  An “Options” pane will appear.  For the “Database”, select the name that 
corresponds to the “Initial Catalog” that you created when running SQLPackage.  Verify that 
“Connection Encryption” is set to “Optional”.  Then click the “OK” button. 

8. The next screen will list all the tables that you can link to.  Do not select all of them, because a 
large number are database administration tables, rather than CDoGS data tables.  The CDoGS 
tables all have the prefix “dbo.”  Ignore any tables that have a prefix of 
“INFORMATION_SCHEMA” or “sys”. 

9. As an initial test, you may wish to link just one small table.  “dbo.Countries_SHARED” is a 
good test case.  It will show up in the MS Access list of tables with a special icon, and be 
named “dbo_Countries_SHARED”.  Right-clicking on the name will give you the option to 
“Convert to Local Table”. 

10. Note that any changes that you make on a “Linked Table” will change the table within the SQL 
Server database.  Whereas changes that are made to a “Local Table” will not change the table 
in the SQL Server database. 
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Figure 1  Specifying "Mixed Mode" during the SQL Server installation 
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Figure 2  Initial ODBC window, with no DSNs configured 
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Figure 3  Specifying the ODBC data source 
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Figure 4  Specifying ODBC SQL Server authentication 
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Figure 5  ODBC driver configuration (continued) 
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Figure 6  ODBC configuration options (final) 
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Figure 7  ODBC configuration summary 
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Figure 8 ODBC window showing the newly created DSN 


	Contents
	List of Figures
	Introduction
	Open File Contents
	A cookbook for working with the bacpac data file
	Step 1 – Software Installation
	Step 2 – Populate the database
	Step 3 – Modify the ODBC DSN
	Step 4 – Use the data
	MS Access example


	Acknowledgement
	References


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages false

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

    /CambriaMath

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 600

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages false

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 600

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages false

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on 'Press Quality\(2\)'] [Based on 'High Quality Print\\0502\\051'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks true

      /IncludeHyperlinks true

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



