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1. Designing Reports (3:00 – 3:15)
a. Our point counts were all conducted on USFS lands, and they have asked us to provide a list of the birds detected, with information about when and where each species was seen.  Let’s create a report that provides this information.

i. First, we need to think about where the data we want to report resides.  We already have a query that lists the bird species found at each site: qry_Species_by_Site
ii. We also need to add dates, times and coordinates.  These fields can be easily added to the query.
1. Add these fields to qry_Species_by_Site.  Note that adding these fields affects the number of rows returned by this query.  Since the query has changed and we may want to retain the original (since it may be part of a form or analysis), choose Office Button… Save As… Save Object As… qry_Species_by_Site_Report.

iii. Now start the Report Wizard by clicking Create… Reports… Report Wizard. 
iv. Complete the Report Wizard

1. Select qry_Species_by_Site_Report

2. Select all fields.

3. We also want to include the common name, so select tlu_Species from the drop-down and add “Common Name.”

4. Remove “Species_IDF” and click Next

5. Click “by tlu_Species”, which will allow you to view the data by Common Name, then click Next.

6. Adding a grouping level will break down the observations by the field you group on.  In this case, it will help to add a grouping level for each Location_ID.  Add this grouping level and click Next.
7. Sort by Date and Time and click Next.

8. Choose “Stepped” for the layout and a page orientation and click Next.

9. Pick a style for your report and click Next.

10. Name the report rpt_Species and click Finish.

v. Look at the results.  Are there things we’d like to change?

1. Title

a. In Design View, change the name of the report to “Species Sightings”

2. Fields – re-order and fix truncated field names

a. It might look better to have the coordinates near the Location_ID.

b. Make room on the report, if needed, and rearrange the field names.

c. Rename any fields that are truncated or look awkward:

i. Location_ID to Location

ii. X Coordinate to East

iii. Y Coordinate to North

iv. Visit_Date to Date

v. Visit_Time to Time

3. Maybe the stepped design doesn’t look so good… it might look better to put all the data on one row (Common Name and Location with the detail information).

a. Cut the “Common_Name” and “Location_ID” text boxes from the report.
b. Click on the Detail section of the report, then use Design… Tools… Add Existing Fields to add the fields back.  

c. Highlight all of the fields, right-click, and pick Layout… Tabular.
d. Use the format painter (the brush in Design… Font” to match the formatting of the new fields to the old ones.

e. Close the two header sections (“Species_ID” and “Location_ID”).

4. Now there’s a lot of duplicated data.  To remove the duplicates, select Common Name, Location, East, and North in design view, and on the Format tab of the Properties dialog, change “Hide Duplicates” near the bottom to Yes.
a. Use Print Preview view to see the results.

5. Perhaps we’d like to keep data for a species from being split across pages.

a. Right-click in the gray space of the report, and select “Sorting and Grouping”.

b. Click on “Species_ID”, and then “More,” and change “do not keep group together” to “keep whole group together.”

6. Save the report.

b. It would also be useful to create a report that lists the birds seen at each visit to each location, as well as the total number of birds at each visit.  This is a variant of the previous report, with a different grouping order.
i. Use the Report Wizard to generate the report.

1. Start the Report Wizard, and use the same fields as last time.
2. In the next screen, choose “by qry_Species_by_Site_Report”

3. Group by Location_ID

4. Sort by Date, Time, and Common Name

5. Select a Block layout this time

6. Name the report rpt_Sites

ii. Adjust the formatting

1. If needed, re-order and re-name fields and labels so that the names make sense and display completely.

2. Remove the borders around the text boxes: Format tab, Border Style = Transparent.

3. Remove the duplicates for the coordinate fields and date and time: Format tab, Hide Duplicates = Yes.

iii. We want to display the number of birds detected in each Visit.  Since we don’t have the Visit_ID on the report, we’ll use the Visit_Time.

1. Right-click in the gray space of the report, and select “Sorting and Grouping”.

2. Click on “Visit_Time”, and click “More,” then change “without a footer section” to “with a footer section.”
3. This creates a footer for Visit_Time.

4. Add a text box to this footer.  Change the label text to: Number of Species

5. Click where it says “Unbound”.  Type: =count([Common_Name])

iv. Save the report, and examine the results.

2. Text file export (3:15 – 3:50)
a. We plan to analyze our bird count data in a software package called MARK.  This package requires text files in a particular format.  Our data can be analyzed using a couple of different models in MARK; we will format it for an Occupancy Model analysis.  For this type of analysis, the information for one species constitutes one data file, and we need to generate a file that has a row of data for each location we visited.  For each row, MARK needs a capture history (a 0 or a 1 to denote whether the species was seen during each visit to the location), followed by a space, the number one, and another space, followed by any covariates (e.g. habitat information), each separated by a space.  A comment can be placed at the end of the file, using special comment characters, followed by a space and a semicolon.  A sample row might look like this:
010 1 40.1 25.1 28.3 /* 219.A */ ;
For a capture history, three covariates, and a comment.

b. Create a parameter query that will generate this data.  Actually, this will require a chain of 3 queries.
i. For the first query, generate a list of Locations and whether or not a selected species was heard on the first, second, and third count.
1. Tables: tbl_Locations, tbl_Visit, tbl_Observation

2. Fields: Location_ID, Species_IDF
3. Other fields:

Count1: iif([Count]=1,1,0)

Count2: iif([Count]=2,1,0)

Count3: iif([Count]=3,1,0)

4. Turn on Totals

5. For Criteria under Species_ID: [Enter Species Code:]

6. Save the query as qry_MARK_Export_1

ii. For the next query, produce one row per site that contains the visit information and habitat information.
1. Tables: qry_MARK_Export_1 and tbl_Locations, with an outer join so all locations are listed.

2. Fields: Location_ID (from tbl_Locations), Count1, Count2, Count3, Forest_Percent, Grassland_Percent, Developed_Percent
3. Notice that some locations are repeated.  How can we fix this?

a. Turn on totals.

b. For Count1, Count2, and Count3, use “Max”.

4. Some rows are blank, because there were no birds detected at the location.  How do we get these rows to display zeroes?  Change Count1, Count2, and Count3 to:

one: IIf([Count1] Is Null,0,[Count1])

two: Iif([Count2] Is Null,0,[Count2])

three: Iif([Count3] Is Null,0,[Count3])
5. Save this query as qry_MARK_Export_2

iii. Now bring the pieces together in a final query.

1. Table: qry_MARK_Export_2

2. Create a History field that concatenates the three visits:

History: [one] & [two] & [three]

3. Create a filler field, containing the “1” that is needed by the program:

Filler: 1

4. Add the three habitat fields.

5. Create a Comment field, containing the rest of an input row:

Comment: “/* ” & Location_ID & “ */ ;”

6. Save this query as qry_MARK_Export

c. Create a form to control the export process

i. Selecting a species will be easier if we use a form, plus the form can contain a button to start the export.

ii. Create a new blank form (Create… Form… Blank Form), save it as frm_Species_Select.

iii. Add a combo box (use the combo box tool from Design… Controls; top-left of the small icons) and set the name to “Species”.

iv. In the Combo Box wizard:

1. Choose Next

2. Select tlu_Species

3. Add both fields

4. Sort by Common_Name

5. Name it “Species”

v. In the Property Sheet

1. Change the width of the second column to 2.5 inches, and use the same size for the List Width property.
2. Change the name to “Species.”

vi. Make the form Modal and Pop Up (Property Sheet… Other) and remove scroll bars and record selectors.

d. Change the criteria in qry_MARK_Export_1 to:  [Forms]![frm_Species_Select]![Species]

e. Add a command button to the form

i. Click on “Button” in Design… Controls and click where you want your button to appear on the new form.

ii. This will automatically open a command button wizard.  Notice that you can easily add command buttons to perform a variety of tasks.

iii. We will eventually want to tie this button to a macro (under the “Miscellaneous” category), but since we don’t have the macro written yet we will need to hit Cancel.

f. Start the macro for exporting a data file

i. Create a new macro, and call it mac_frm_Species_Select.

ii. Show the “Macro Name” column, and call the macro “Export”

iii. The macro action you want is “TransferText” (you’ll need to “Show All Actions” to see it), and enter a description in the comment field: “Export data to MARK”.

1. Notice that there are several arguments, not all of which we can fill in.

2. Set Transfer Type.  The options are to import or export delimited (i.e., fields set off by some sort of character), fixed width (i.e., fields are all a set width), or HTML.  We want to Export Delimited.

3. We haven’t created a Specification yet, and can’t enter it.

4. The Table Name is our export query: qry_MARK_Export

5. We will export to c:\temp, and we must use the “.txt” suffix, even though MARK prefers “.inp”.  It would also be useful to include the species name in the file we export.  To do this, we need an expression, and we can take advantage of our new form where we selected the species name:

="c:\temp\" & [Forms]![frm_Species_Select]![Species] & ".txt"
iv. Save the macro; it will not run yet, because there is no specification.

g. Now we need to create a specification.  The specification contains details about how to format a text file.  The only way to access/create specifications is to manually begin the export process.

i. In the database window, click on qry_MARK_Export and select External Data… Export… Text File.

ii. Select a file location, and click OK.

iii. You get a “Too few parameters” error.  This is because the manual text export can’t handle the complex criterion we set in qry_MARK_Export_1.  Remove this criterion and try again.

iv. This time you should see the Export Text Wizard.

1. Select “Delimited” and Next

2. Select “Space” for the delimeter, and for “Text Qualifier” select {none}, then click Next.

3. Rather than clicking “Finish”, click “Advanced…”

4. Click “Save As…” and give “MARK_Export” as the name, and click OK.

5. You have now created an export specification.  Clicking on “Specs…” from this window will let you open or delete existing specifications.

6. Click OK to return to the Export Text Wizard, and Cancel to close the wizard.

v. Replace the criterion you deleted from qry_MARK_Export_1:

[Forms]![frm_Species_Select]![Species]
h. Finish the macro

i. Open mac_frm_Species_Select and select your specification.

ii. We can also set an action to open MARK when the export is complete.

1. The Action is RunApp.  Enter a description: Run MARK

2. Enter the command line to run the program:

C:\Program Files\MARK\mark_int.exe
if you don’t have MARK on your computer, try using notepad to open the file:

="C:\windows\notepad.exe c:\temp\" & [Forms]![frm_Species_Select]![Species] & ".txt"
i. Attach the macro to frm_Species_Select

i. Attach the macro to the “On Click” event of the command button.
ii. Rename the button: “Export to MARK”

iii. Test your new command button
j. Add your export form to the Switchboard

i. Open Switchboard Manager and create a new item that opens frm_Species_Select

3. Open Database Connectivity (ODBC) (NOT COVERED IN CLASS)

a. ODBC allows you to connect to your Access database from another application, such as ArcGIS or a statistics package.

b. The first step is to create a database connection in Windows (these instructions work for Windows 2000 and Windows XP)
i. Open the Windows Control Panel (Start… Settings… Control Panel) and click Administrative Tools, then Data Sources (ODBC).

ii. Click the “User DSN” tab if you want the current user to be the only person to connect to the database; if you want all users to be able to connect, choose “System DSN.”  Click “Add…”

iii. Select Microsoft Access Driver, then Finish.

iv. Type a name for your data source, e.g. “Bird Counts,” and add a description if you want.

v. Then click on “Select…” under Database and navigate to your database, then click OK.  If you are using a secure database, you will need to find the system database, and set login information using the “Advanced” button.

vi. Click “OK” to close the ODBC Administrator.

vii. If you need to modify or remove the connection in the future, you’ll need to return to the ODBC Administrator, using the Windows Control Panel.

c. Test the connection from ArcCatalog (ArcGIS instructions work for ArcGIS 8.3 and higher)
i. Open ArcCatalog.  In the navigation tree, select Database Connections, then Add OLE DB Connection.

ii. Select the Microsoft OLE DB Provider for ODBC Drivers, and click Next.
iii. Select your new data source under “Use data source name” 
iv. Enter the User Name (Admin) and password (click the “Blank Password” check box).
v. You don’t need to enter an initial catalog, and if you click “Test Connection” you should see a message saying “Test connection succeeded”.

vi. Click OK to return to ArcCatalog, and name your new database connection.

vii. Close ArcCatalog

d. View data in ArcMap

i. Open ArcMap.

ii. Click on “Add Data”, and use the drop-down at the top to find “Database Connections”.  Select your connection, click Add.

iii. Select your tables or queries and click Add.  Let’s add our base tables: tbl_Location, tbl_Visit, tbl_Observations, and tbl_Species.
iv. Joining tables

1. ArcGIS does not know how the tables are related, but you can tell the software this information (you could also create a select query in your database, and bring the query in as your table).

2. ArcGIS lets you “Join” tables, in which case each row in your table also displays one row of data from a corresponding table.  This is a one-to-one or many-to-one relationship.

3. ArcGIS also lets you “Relate” tables, in which case each row in your table may correspond to multiple rows of another table.  This is a one-to-many or many-to-many relationship, and is much more limited than a Join.  In addition, only the first related row will display, so you are not viewing all of the information.

4. Start with tbl_Observations.  Join this to tbl_Species:

a. Right-Click on tbl_Observations, click “Joins and Relates”… Join.

b. Choose Species_ID for the field to base the join on (Item 1), tbl_Species for the table to join (Item 2), and Species_ID for the field to join in the other table.
c. Click OK.

d. View the result by right-clicking tbl_Observations and selecting “Open.”

5. Now join tbl_Visit with tbl_Location

a. Right-Click on tbl_Visit, click “Joins and Relates”… Join.

b. Choose Location_IDF for the field to base the join on (Item 1), tbl_Location for the table to join (Item 2), and Location_ID for the field to join in the other table.

c. Click OK.

d. View the result by right-clicking tbl_Observations and selecting “Open.”

6. Now join tbl_Observations with tbl_Visit_tbl_Location

a. Right-Click on tbl_Observations, click “Joins and Relates”… Join.

b. Choose Visit_IDF for the field to base the join on (Item 1), tbl_Visit_tbl_Location for the table to join (Item 2), and Visit_ID for the field to join in the other table.

c. Click OK.

d. View the result by right-clicking tbl_Observations and selecting “Open.”  You should now see 665 rows of observation data, each with complete information including X and Y coordinates.

v. To display your spatial data, right-click on the tbl_Observations and select “Display XY Data”.  Select your coordinate fields, set your spatial reference, and click OK.

vi. You have now imported and displayed your data.  Note that although you cannot edit the data from ArcGIS, changes to the database are reflected as soon as the ArcMap view is refreshed.

vii. You can also use ArcGIS to display the locations where certain species were seen.

1. From the menus, click Selection… Select by Attributes.

2. Pick the XY Layer you just created.

3. Under Method, choose “Create a New Selection.”

4. Under fields, double-click “Common Name”, then single-click the equals sign, then double-click a species.

5. You should see an expression in the Select From window of the form: 

Common_Name = ‘SpeciesName’
6. Click Apply, and your species locations are highlighted.
7. Click Clear if you want to select a new species, then Apply again once you create your expression.

8. Click “Close” when you are finished, then Selection… Clear Selected Features to remove your last selection.

e. Close ArcGIS.
4. ACCDE files (lock your database forms and code; formerly MDE files) (3:50 – 4:00)
a. If you are concerned that users might accidentally alter the design of your forms, reports, macros, or code, but you are not concerned so much about the security of the actual data tables and queries (e.g., data being deleted), then you should consider creating a compiled database file, called an ACCDE file (I don’t know if ACCDE stands for anything).  Compiled files prevent forms, reports, queries, and macros from being altered (because they no longer contain code; they are compiled), and compiled files run faster as well.
b. This option is really only viable for a database that uses a front end – back end format, because ACCDE files can only be replaced, not updated.  So if you are storing data in tables in the ACCDE database, you will lose any changes to the tables if you have to modify the design and replace the ACCDE.

c. It is also very important to store the original database (.accdb) file in a safe place; this is the file you would need to modify in order to generate a new .mde file.

d. Create a Back End

i. Start Access and create a new blank database.  Call it Bird_Counts_BE

ii. Import the tables from your Bird Counts database:

1. External Data… Import… Access
2. Select your database, and click OK
3. Select all the tables except “Switchboard Items”, and click OK

4. Click “Close” to avoid saving import steps.

5. After the tables import, open the Relationships window and note that the relationships were also imported.

iii. Your Back End is now complete!  It contains only your data tables.

e. Remove tables from Front End

i. Open your front end database, and delete all of the data tables.

ii. You will need to let Access delete some relationships for this to work.

f. Link Front End to Back End tables

i. Now you need to link to the tables in the Back End.

ii. Choose External Data… Import… Access
iii. Select your Back End, and click “Link to the data source…” and click OK.
iv. Use the “Select All” button, then click “OK.”

v. Notice that all the tables are back in your database window, only now they have an arrow next to them, indicating that they are linked.  Open the Relationships window, and notice that the relationships are visible to the Front End.

vi. NOTE: if you move the back end, Access will not be able to find the tables it needs to link to.  Use the Linked Table Manager (Database Tools… Database Tools… Linked Table Manager…) after opening the front end.  In the dialog that appears, select all the tables and click OK to refresh the links; you will be prompted for a new database location if the back end has moved.

g. Convert to .accde

i. Now you’re ready to convert your database to a compiled file.

ii. First, you need to convert the database to the current version of Access, if the database is in an earlier format.

1. Choose Office Button… Save As… and then select the current version of Access.

2. Say OK to the dialog about closing database object.

3. Create a new name for the database, e.g. Bird_Counts_2007, and click OK.

4. Open the new database.

iii. Choose Database Tools… Database Tools… Make ACCDE File…

iv. Choose a name for the ACCDE file, e.g. Bird_Counts, and click Save.

h. Note that you can no longer access the design of forms, reports, macros, or modules in the new .mde file.  Close the .mde file.
5. Database Encryption (4:00 – 4:05)
a. If you have concerns about data security, you may want to encrypt your database.

b. Open Access, and click on the Office Button… Open.

c. Select your database, then click on the arrow next to Open and select “Open Exclusive”.

d. Go to Database Tools… Database Tools… Encrypt with Password.

e. Enter and then re-type your password, and click OK.

f. Your database will now require a password to open.

6. Visual Basic 1 – Borrowing Code (NOT COVERED IN CLASS)

a. I wanted to say a few last words about Visual Basic.  At some point, you will find you have hit the limits of what you can do with macros.  The transition between macros and Visual Basic is not as difficult as you might think, and Visual Basic will eventually provide you with many more possibilities.

b. A good place to start is by borrowing code that is written by other people… you don’t even have to know how the code works in most cases.

c. For example, the UserName() function that we used to identify the database user who changed a record is not very useful, since it always returns “Admin” (this is a holdover from older versions of Access that actually allowed you to display a login screen).  Instead, let’s borrow some code to store the Windows login name of the user.

i. I found the following site using Google: http://www.mvps.org/access/api/api0008.htm
ii. Copy the information from “Code Start” to “Code End”.

iii. In your database, choose Create… Other… and click the arrow below “Macro” and choose “Module”.

iv. Past the text under “Option Compare Database” and save the module as mod_Current_User.

v. The line that starts “Function” has the name of the function that is defined by the code.  This is what we will use instead of “CurrentUser()”.

vi. Close the VB window.

vii. In the Design view of mac_frm_Locations, change the expression of the first SetValue line to: fOSUserName()
7. Visual Basic 2 – Convert a macro to VB (NOT COVERED IN CLASS)
a. For another example, remember we were unable to set up our export macro to name the exported file “.inp”.  This is a limitation of the TransferText command.  Let’s convert this macro to Visual Basic.

b. Open frm_Species_Select in design view, and go to the events for the command button.  Remove the macro name, and then click the “…”

c. Choose Code Builder.

d. A Visual Basic window will open, with the cursor between a “Wrapper” that says Private Sub CommandName_Click() and End Sub.  You are writing a subroutine that runs when the CommandName control is clicked.

e. Most macro commands can be accessed by the Visual Basic “DoCmd” function.  Type: 

DoCmd.TransferText

f. Note that the editor tries to help you by displaying a list of commands after you type the period.  Type a space after “TransferText” and note that you are now being asked to provide the arguments that you provided to the macro, in the same order.  So the full line of code is:

DoCmd.TransferText acExportDelim, “MARK_Export”, “qry_MARK_Export”, “c:\temp\” & [Forms]![frm_Species_Select]![Species] & “.txt”, No 

NOTE: you will need to put the query name in quotes.

g. Now add the next line, to Run your application.  In this case, you need to use the Shell function instead of DoCmd.RunApp (and looking up RunApp in the VB help will give you this information):

Shell “C:\Program Files\MARK\mark_int.exe”
if you don’t have MARK on your computer, try using notepad to open the file:

Shell "C:\windows\notepad.exe c:\temp\" & [Forms]![frm_Species_Select]![Species] & ".txt"
h. We’ve now created code that does what our macro does… but what about changing the file name?
i. Use the Name … As function, and put a new line between DoCmd and Shell:

Name "c:\temp\" & [Forms]![frm_Species_Select]![Species] & ".txt" As "c:\temp\" & [Forms]![frm_Species_Select]![Species] & ".inp"
j. If you are opening the file in Notepad, change the .txt at the end of the Shell line to .inp.

k. Save your code and close the VB Editor, and save the form.  Switch to form view, and run the export.
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