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1. Option Groups on Forms (1:00 – 1:30)
a. It might be easier to work with frm_Locations if we could use a group of radio buttons to select the count, rather than having to use the navigation buttons on fsub_Visit.  A group of radio buttons, toggle, or check boxes is called an “Option Group”

b. Open frm_Locations in design view, and start the option group wizard by clicking the option group tool in Design… Controls (the icon you want is a square with “XYZ” at the top), then clicking on the form where you want the group to appear.  Make sure “Use Control Wizards” is highlighted.  
i. Enter the labels for your options: Visit 1, Visit 2, and Visit 3; each label on a separate line.

ii. On the next page, leave the default set at “Visit 1.”

iii. On the next page, leave the values set at 1 for Visit 1, 2 for Visit 2, and 3 for Visit 3.  The value for the option group as a whole will be the value of the selected radio button.

iv. On the next page, select “Save the value for later use.”  This will make the value available on the form, but not save the value in a field on a table.  If you want to store the value in a field on a table, select the other option here.

v. On the next page, select the type of button you want and choose a style.  In an option group, only one button at a time can be active.

vi. On the last page, write “Visit” for the caption and click Finish.

vii. With the frame of the option group selected in design mode, change the name of the frame (Other tab on Properties dialog) to “grp_Visit”

c. Test the option group

i. Add a new text box to the form.  In the text box type:

ii. =grp_Visit

iii. You have just set the text box to display the value of the option group named grp_Visit.

iv. Switch to Form View and check to make sure the group works.

v. Notice that although the group works properly, the data in fsub_Visit is not constrained; all three visits display.

d. Constrain the subform to equal the option group value

i. Open fsub_Visit (click inside the frame within frm_Locations), and in the form-level properties click the Data tab and find the Record Source line.  Click the “…” next to this line, and start the query builder.

ii. Double-click the asterisk in the list of fields; the asterisk means “show all fields”.  Now find “Count” in the list, and add this to the grid as well.

iii. You don’t need this to display, so un-check “Show.”

iv. You want to add a constraint based on the current value of a group on frm_Locations.  The correct syntax to access the current value of a control is [Forms]![Form Name]![Control Name].  So type the following criteria for count:

v. [Forms]![frm_Locations]![grp_Visit]

vi. Close the query using the “x” at the top-right of the query window, and say “Yes” to save the change.  You do not need to save this query separately from the form, although you can.

vii. Test the result of your work by opening frm_Locations
viii. The results are indeed constrained to show the value of the option group, but the display does not update when the group is changed, unless you switch records.  We need to create a macro that will update the data on the form.

e. Create macro to requery fsub_Visit when the option group value changes
i. Open frm_Location in design view, and select the option group.

ii. Click on the Event tab of the Properties dialog.  This tab lists the various system events that can be used to trigger a macro or visual basic code.

iii. We want to update fsub_Visit after the information in the option group is updated, so “After Update” is appropriate here.

iv. Click the “…” to the right of the After Update row, and select Macro Builder.

v. In the Action column for the first row, find “Requery” from the list of possibilities.  The requery command will refresh the data in a control or object, which is exactly what we want to do.

vi. Type a comment that describes this action: “Update data displayed on fsub_Visits”

vii. In the “Action Arguments” section at the bottom of the page, type “fsub_Visits.”

viii. Close the macro and say yes to the update message; you should be returned to the Property sheet; notice that the After Update property is now set to “[Embedded Macro]”.  The macro is actually part of the form, and is not visible as a macro object; in earlier versions of Access macros had to be separate objects.

ix. Now return to Form View and test your form.

f. Ensure that count gets entered in fsub_Visits

i. Since the visit is being selected on frm_Locations, it is not necessary to enter it into fsub_Visits when entering the data… we can set this field to be entered automatically.

ii. Select the Count field in fsub_Visits, and on the Property Sheet go to Data… Default Value and type: =[Forms]![frm_Locations]![grp_Visit]

iii. When new data is entered, the current value of grp_Visit will be given to this field.

g. Clean up

i. Remove test field from frm_Locations
ii. Remove record selectors and navigation buttons from fsub_Visits (Property Sheet… Format); you no longer need them
iii. Hide Count Number on the Visits subform… on the property sheet for the text box and the label, set “Visible” to “No” on the Format tab of the Property Sheet.
2. Preventing Orphan Data (1:30 – 1:50)
a. Orphan data can be created whenever information is entered in a subform before data is entered on the corresponding parent form.  If the parent form has not been started, then no primary key has been created and this information is left null on the subform.  
b. How do we prevent orphan data?  The best method I have seen is to check for the existence of a primary key on the parent form before allowing access to the subform.  The basic steps are:

i. On access to subform, check to see if the primary key of the parent form is null

ii. If the primary key is null, display a warning

iii. If the primary key is null, send the user to a control that will allow them to create the primary key

c. If you look carefully at these steps, you’ll see that we’ll need a macro.  The first item is the event that triggers the macro, and the next two are conditional statements that will run if the primary key is null.

d. While it SHOULD work to make this macro an embedded macro, for some reason it does not… so we will create a separate macro object.  This is a likely bug in the new version of Access that may eventually be fixed…

e. Create the macro that will check for a primary key on frm_Locations
i. Go to Create… Other… Macro and save the blank macro as mac_frm_Locations.  We will put any macros used by this form in this single macro object.

ii. Click Design… Show/Hide… Macro Names, as well as Design… Show/Hide… Conditions to display these columns.
iii. For the macro name in the first row, use Loc_Orphan_Warn.
iv. The conditional statement you want to use is: [Location_ID] Is Null
v. The action you want when the condition is true is “MsgBox”.  When you select MsgBox, you have the option of entering a Message, Beep, Type, and Title in the action arguments at the bottom of the window.

1. Message: “You must enter data about the location before entering visit information”

2. Beep: Yes or No, whichever you prefer

3. Type: The different types of message boxes will display a different icon; pick one

4. Title: The text on the title bar.  Enter “Orphan Warning.”

vi. Provide a comment for this row: “Print error message if Location_ID is null”

vii. On the next row, print “…” under condition, to show that the condition remains in effect.

viii. The action you want is GoToControl.

ix. In the action argument, type: [Location_ID]
x. Provide a comment: Go to a control on frm_Locations to enter data
xi. Save the macro and close it

xii. Now link the macro to the proper form event

1. Open frm_Locations in design view

2. Click once on the visit subform to display the subform properties in the Property Sheet.  

3. Click the Event tab; you have the choice of two events: On Enter and On Exit.  Which one do we want to link our macro to?  On Enter.

4. Click the arrow on the On Enter property row, and select: mac_frm_Location.Loc_Orphan_Warn
xiii. Save the form and switch to form view to test your macro.

f. Create the macro that will check for a primary key on fsub_Visits
i. Repeat the steps from above, calling the new macro Vis_Orphan_Warn.
1. Open mac_frm_Locations in design view… clicking Open will run the macro and generate an error message.

2. Leave a blank line between each named macro.

ii. The conditional statement you want to use is: [Visit_ID] Is Null
iii. Alter the message box warning appropriately: “You must enter data about the visit before entering observations”

iv. Alter the comments appropriately.

v. The argument for GoToControl should be [Visit_Time] or whichever field is first in the tab order and is active and unlocked.

vi. Link this macro to the On Enter event of fsub_Observations.

3. Enforcing Rules (NOT COVERED IN CLASS)
a. Enforce distance rule: no study site within 400 m of another site
i. First, think about what needs to be done to enforce this rule.

ii. We need to find the closest other station, based on the coordinates entered.

iii. If that station is within 400 m, we need to display a warning, and prompt the user to correct the data.

b. Find the closest station

i. This requires using the Pythagorean theorem (a2 + b2 = c2), or c equals the square root of a2 = b2.  c is the distance between two stations, while a is the east distance and b is the north distance.

ii. Create a new query, based on tbl_Locations

iii. Type the following as the first field: Distance: Sqr(([X_Coord]-CLng([Forms]![frm_Locations]![X_Coord]))^2+([Y_Coord]-CLng([Forms]![frm_Locations]![Y_Coord]))^2)

iv. Sqr is the square root function, ^2 signifies the square of a number, and CLng is required to convert the control value on the form to a long integer (even though the underlying data is long integer, for some reason Access considers it text when it is in a control).

v. Sort the distances in ascending order.

vi. Use Top Values to return only the first value.

vii. We’ll probably want to know the identity of the nearest location, so add Location_ID to the query.

viii. We don’t want to have the form return its own location, so set this criterion under the Location ID: <>[forms]![frm_Locations]![Location_ID]
ix. Save the query as qry_Nearest_Location

x. Notice that this query will only work when frm_Locations is open; otherwise Access assumes it is a parameter query and asks you for information.

c. Add the query as a subform to frm_Locations
i. Use the subform/subreport tool, and fill in the information asked by the wizard.

1. Select qry_Nearest_Location and all fields

2. Click “None” for the linking fields.  WHY?  What would happen if you used a linking field here?  Hint: think about the information displayed by this query.  What would the link be, and how would the information be displayed on the form?

a. The sensible link would be Location_ID… but remember that the query never returns the Location ID of the current site on the form.  If you used a link, the subform would always be blank because the fields you are linking are NEVER the same!

3. Change the name to fsub_Nearest_Location

4. Click Finish

d. Remove parent/child links (if needed)

i. View the properties for the new subform, and click the data tab.  Verify that “Link Child Fields” and “Link Master Fields” are both blank.

e. Switch to form view, and verify that the data displayed in the new subform is accurate.

f. Create macro to check distance, display message, and direct user back to coordinates for verification.

i. Open the design of mac_frm_Location

ii. Create a new macro in the collection, named Dist_Check.

iii. The first row should requery fsub_Nearest_Location, so that the most current data is used.

iv. For the second row:

1. Use the following condition: [fsub_Nearest_Location]![Distance]<400
2. Because the information you want is on a subform, you need to refer to the subform, then the field containing the distance information.

3. Choose MsgBox for the action, and enter a comment: “Display warning if location is within 400 meters of an existing location”

4. Now type the text for the message box.  We’d like the warning to include the distance and the closest location, as in: "Location 119.B is only 320 meters from this location.  Locations should be at least 400 meters apart."
a. This requires an “expression”, which can include values from form fields, rather than only text.

b. Tell Access you want to use an expression by starting the message with an equals sign, and using the ampersand to link text and fields:
"Location " & [fsub_Nearest_Location]![Location_ID] & " is only " & [fsub_Nearest_Location]![Distance] & " meters from this location.  Locations should be 500 meters apart."
c. Decide whether you want the database to beep when the message box opens, choose a message box type, and use “Distance Warning” for the title.

v. Now add another row to the macro, using the same condition (type “…” below the previous condition), and choose “GoToControl” for the action.

1. “GoToControl” does not work properly when the control listed is the one that was just left on the form.  We can get around this by sending the focus to a control that was not recently worked on, and then returning to the control we want.

2. Enter a comment: “Go to the Location_ID control because can’t go to X_Coord if just leaving that control” and set the control name to “Location_ID.”

vi. Now add a fourth row to the macro, using the same condition (type “…” below the previous condition), and choose “GoToControl” for the action.

1. Enter a comment: “Go to the X_Coord control” and set the control name to “X_Coord.”

vii. Save your macro.

viii. Add your macro to the appropriate events on the X_Coord and Y_Coord control.

1. Do you want the macro to run whenever the relevant controls are updated, or whenever the controls are clicked or tabbed into and then out of?  In the second case, the macro will run even when there are no changes to the data.

2. In the first case, attach the macro to “After Update”.  In the second, attach the macro to “On Lost Focus” or “On Exit.”  For our purposes, these two events occur at the same time (“Lost Focus” occurs just before “Exit”).  

3. If you use “After Update” users will be able to circumvent rule by not making a change after the warning message.

ix. Test your macro on a few records.

x. Note that the distance reported in the message box has lots more decimals than we want.  Return to the macro and replace:
[fsub_Nearest_Location]![Distance]
with:
FormatNumber([fsub_Nearest_Location]![Distance],0)
xi. Test the macro again.

g. You don’t need to see fsub_Nearest_Location for the macro to work.  Hide the subform (in Properties, choose Format tab, and set Visible to No.  You can also move it behind other objects by right-clicking on it, and choosing Position… Send to Back.
4. Recording user and date of most recent change (2:25 – 2:40)

a. Add new fields to tbl_Locations
i. Last_User (Text)

ii. Last_Date (Date/Time)

iii. Last_Time (Date/Time)

iv. Don’t forget to write descriptions of the fields

b. Add the new fields to frm_Locations
i. Create text boxes for each of the new fields on the form.  One way to do this is by using Design… Tools… Add Existing Fields, and double-clicking on each field you want to add.  You could also use Design… Controls… Text Box.
ii. If you used the Text Box tool:

1. Set the data source (Properties… Data… Control Source)

2. Change the name of the box (Properties… Other… Name)

iii. Hide the fields (Properties… Format… Visible = “No”)

c. Create a macro to update values when data changes on frm_Location

i. This time, we are interested in a macro that will change values on the table.  We want this macro to run whenever data on the table changes.

ii. Start a new macro in the mac_Frm_Location collection.  Call it “Last_Updated”
iii. In this case, we don’t need a condition, because we will set the macro to only run when data is changed in a record.

iv. Use the “SetValue” action, and enter a comment: “Store most recent user to make changes.”

1. If “SetValue” doesn’t appear as an option, ensure that Design… Show/Hide… Show All Actions is selected.

2. This allows you to write macros that run using actions that won’t work if the database is not “Trusted”.

v. The Item is the control we want to work with: Last_User

vi. The Expression is the value we want to store; in this case: CurrentUser()

vii. In the next two rows, use the SetValue action again, enter an appropriate comment, and use the appropriate Item and Expression.

1. Last_Date, Date()

2. Last_Time, Time()

viii. Save the collection of macros.  The warning symbols on the left of the SetValue rows indicates that these actions will not run if the database is not “Trusted”.
d.  Now find the appropriate event to link this macro to.  So far, we’ve been using events for specific controls.  In this case, we want an event for the entire form, or record.  Open frm_Location in design view, and look at your options.  Some events near the top look useful: Before Update, After Update, and On Dirty.  

i. A record is “Dirty” when there are pending changes; You can tell that a record is “Dirty” because Access displays an pencil symbol instead of an arrow on the form.  Macros tied to “On Dirty” run as soon as the pencil symbol displays.  This probably isn’t ideal, since these changes may not be saved (they are discarded when “Esc” is pressed)

ii. “After Update” means the macro will run after the values in the record are updated.  Since the macro then causes some values to be updated, using this event will cause this macro to enter a perpetual loop.

iii. “Before Update” means the macro will run just before values in the record are updated.  This is the event we want.

iv. Link the new macro to the “Before Update” event for frm_Locations.

v. Save the form, and test the macro by making minor changes to a few records, then checking the results in tbl_Locations.

5. Creating a switchboard (2:40 – 3:00)

a. Switchboards are forms that serve as a control center for a database; they allow you to open forms and reports and perform other actions, like running macros.  Forms are also easy to create with the Switchboard Manager.

b. Select Database Tools… Database Tools… Switchboard Manager

c. Say “Yes” to create a switchboard.

d. You can have multiple switchboard pages, and each page will be listed on the dialog box that shows up next.  Initially, there is only one page, the “Main Switchboard.”  As a database develops, you may want a switchboard page for forms, one for reports, and another for administrative tasks.  You can create or delete switchboard pages from this dialog, and set the default page (the default page is the one that always opens when you open the Switchboard).

e. Click “Edit” to add items to your main page.

f. Click “New” to create a switchboard item.

g. Notice that there are only 8 options under “Command”:

i. Go To Switchboard: Change to a different switchboard page

ii. Open Form in Add Mode: Open form, but do not show existing data – this is very useful for preventing people from typing over existing data!

iii. Open Form in Edit Mode: Open form, showing existing data

iv. Open Report: Opens a report

v. Design Application: Opens the Switchboard Manager

vi. Exit Application: Closes the database

vii. Run Macro: Run a macro

viii. Run Code: Run Visual Basic code

h. Create your first item

i. For “Text”, type: “Open data entry form”

ii. For “Command”, choose: Open Form in Add Mode

iii. For “Form”, choose: frm_Locations
i. Create your second item:

i. For “Text”, type: “View bird count data”

ii. For “Command”, choose: Open Form in Edit Mode

iii. For “Form”, choose: frm_Locations
j. Test the resulting switchboard.  Notice there are two new objects in your database: a table named “Switchboard Items”, and a form named “Switchboard”.

k. It might also be useful to have items to “Close Switchboard” and show or hide the Navigation Pane.  These items will require macros.

l. Create Switchboard macros

i. Create a new macro (Create… Macro), and display the macro name column.  Save the macro collection as mac_Switchboard.

ii. Name the first macro “Close_Switchboard”, and use the “Close” action.  Use “Form” for Object Type, and “Switchboard” for “Object Name”.  Don’t forget to enter a description under comment; “Close Switchboard Form” will suffice.

iii. Name the second macro “Toggle_Pane”, and use the “SendKeys” action.  In the Keystrokes argument, type: {F11}

iv. Don’t forget to enter descriptions of your actions, then save your work

m. Now re-start the switchboard manager, and add switchboard items linked to your new macros.

i. Give each item a name, and use the command “Run Macro”, and select the correct macro for each new item.

n. Access provides an option to make any form the default form to display when the database opens.  The Switchboard would be useful for this purpose.  Make it default by using Office Button… Access Options… Current Database… Display Form. Select “Switchboard” from the combo box.
o. Access also provides an option for hiding the Navigation Pane when the database is opened.  Choose this option by clicking off the check next to “Display Navigation Pane.”  This option is useful for making it a little harder for people doing data entry to accidentally access and change database objects.  Note that F11 will always unhide the Navigation Pane and bring it to the front (unless you disable the “Use Access Special Keys” option through Office Button… Access Options… Current Database.

p. Close and re-open the database to view your most recent changes.
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