Module 2: Getting Started

In this exercise, you configure a work area (actually several related work areas) for your application, and you configure the Caché environment.

1. Using Windows Explorer, create the directory d:\mywork and give it the following subdirectories: cache, csp, access and VB.

2. Using Configuration Manager to run the Namespace Wizard, create a new namespace and database, using your first name for both the database and the namespace (john, for example). When choosing a location for the database, override c:\cachesys with d:\mywork\cache. Select the 8k block size for the database. Finish creating the namespace and the database.

3. Continuing in Configuration Manager, go to the CSP tab and find the application that corresponds to your namespace. Change the Caché Physical Path to d:\mywork\csp. Click OK and then Activate.

4. Start the Object Architect and create a connection to your new namespace, using the New button. After saving it, connect using your new connection.

5. Set display options (Tools‑>Options) to Show inherited members and Show members inherited from the system library. Un-check any other options. Set all four compile options (Compile‑>Compile Options).

6. Start ODBC Data Sources in Windows Control Panel (Start‑>Settings‑>Control Panel). It may or may not be a subfolder of Administrative Tools. Create a new System DSN for your new namespace (System DSN‑>Add), using the InterSystems ODBC Driver. Give it a name and to specify your namespace. The username is _system, and the password is sys. Test the connection.

7. Start Caché Control Panel and click Security and then User Accounts. Double-click the TRM: account and change the namespace to your new namespace. Terminal will now connect to your namespace by default.

ObjectScript Cheat Sheet

Basics

Create a new object:
set <oref> = ##class(<pack>.<class>).%New()

Open an existing object:
set <oref> = ##class(<pack>.<class>).%OpenId(<id>)

Save an object:
set st = <oref>.%Save()

View errors:
do $system.OBJ.DisplayError(st)

Close an object:
do <oref>.%Close()

Delete an object:
do ##class(<package>.<class>).%DeleteId(<id>)

Delete all saved objects:
do ##class(<package>.<class>).%KillExtent()

Writing a property:
write <oref>.<prop>

Setting a property:
set <oref>.<prop> = <value>

Setting an embedded property:
set <oref>.<embeddedprop>.<prop> = <value>

Linking two objects:
set <oref1>.<prop> = <oref2>

Populate a class:
do ##class(<package>.<class>).Populate(<count>)

Close all objects in memory:
do $system.OBJ.CloseObjects()

List all objects in memory:
do $system.OBJ.ShowObjects() ; "d" for details

Display the contents of an object:
do $system.OBJ.Dump(<oref>)

Lists

Create a new list:
set <oref>=##class(%Library.ListOfDataTypes).%New()

Insert an element into a list:
do <oref>.Insert(<value>)

Display an element of a list:
write <oref>.GetAt(<position>)
Display the size of a list:
write <oref>.Count()
Clear the elements of a list:
do <oref>.Clear()

Arrays

Create a new array:
set <oref>=##class(%Library.ArrayOfDataTypes).%New()
Insert an element into an array:
do <oref>.SetAt(<value>,<key>)
Display an element of an array:
write <oref>.GetAt(<key>)
Display the size of an array:
write <oref>.Count()
Clear the elements of an array:
do <oref>.Clear()

Streams

Create a new stream:
do <oref>.<streamprop>.Write("<text>")

Add text to a stream:
do <oref>.<streamprop>.MoveToEnd() and then Write()

Read text from a stream:
write <oref>.<streamprop>.Read(.len)

Go to the beginning of a stream:
do <oref>.<streamprop>.Rewind()

Clear the contents of a stream:
do <oref>.<streamprop>.Clear()

Display the length of a stream:
write <oref>.<streamprop>.Size
Module 3: Tour

In this exercise, you create a simple class, and use it in a variety of ways (VB, CSP, MS Access, SQL Manager) that demonstrate the key capabilities of Caché.

8. Open Object Architect. Using the New Class button, create a new class, Person, as a persistent class in the namespace you have just created. For reasons that will become apparent later, call the package Nothing. Enter a short description. Using the tabs at the bottom of the Architect, notice that your class already has properties, methods, parameters, and one query.

9. Click the Properties tab. Using the New Properties button, add the following properties. Enter short descriptions for each one. Note: in the DOB property below, the MAXVAL=+$h parameter setting means that the maximum date of birth is today; no dates in the future are allowed.

Name

Type


Characteristics/Parameters


· Name

%Library.Name

Required

· HomePhone
%Library.String

PATTERN=3n1”-”3n1”-”4n, MAXLEN=12

· WorkPhone
%Library.String

PATTERN=3n1”-”3n1”-”4n, MAXLEN=12

· Email

%Library.String

· DOB

%Library.Date

FORMAT=5, MAXVAL=+$h

10. Click on the Methods tab at the bottom of the dialog box and note that the %Close(), %New(), %OpenId(), and %Save() are among the methods listed.

11. Use the New Query button to create a query. Name the query ByName. There are no parameters, select all fields (including the ID), no conditions, ordered by Name.

12. Save and compile the newly created Person class.

13. Right-click on the Person class and choose Show Class Documentation. Look at the automatic class documentation. Also look at %Library.Persistent’s documentation. Your Person class has inherited all the functionality of the Persistent class.

14. Start Visual Basic and create a new Standard EXE project. Use the Caché Form Wizard (Add-Ins menu) to create a form based on all the properties in the Person class. Save your project and form, in d:\mywork\vb. Run the form using the Start button (triangle pointing right beneath the Diagram menu). Add (New button), lookup (Find button), and edit entries. Try to save an entry without a name, then with a DOB in the future.

15. Start Dreamweaver. Connect to your namespace. Use the CSP Form Wizard (Insert menu‑>Caché CSP) to create a form based on all the properties of the Person class, except %Id(). Save your form as person.csp in d:\mywork\csp.

16. Start Internet Explorer and point your browser at http://localhost/csp/<your namespace>/person.csp. Add (Clear button), lookup (Search button), and edit entries. Try to save an entry without a name, or with a DOB in the future.

17. Start MS Access to create a New Blank Database. Save it in d:\mywork\access. Add a New table, and specify it as a Link Table. Use the drop-down Files of Type list box to link to ODBC Databases and connect to the Machine Data Source you set up for your namespace. Select your table. Open it and view the data you've entered. Enter a new record from here. When using your table, avoid clicking in the ID column.

18. Start SQL Manager. Click on the Tables folder and then the Person table. Look at the table definition built from your class definition. Look at the data by right-clicking on the table name and choosing Open Table.

19. Start Terminal and add and edit records. For example:

set pers = ##class(Nothing.Person).%New()

set pers.Name = "Smith,John", pers.Email = "jsmith@majorcorp.com", etc.

Notes: when setting the DOB property directly, set it to a Caché internal date (a number between 50000 and 58000 will do for testing purposes). If you make an error, use the up-arrow on your keyboard to go back to the last line. Use the back-arrow to correct your mistake, then press Enter.

20. Check the table in SQL Manager before and after your save. Try to save an entry without a name.

21. Using Object Architect, right-click on the Person class and choose Generate CDL. Save the file to your desktop, and then open it using Notepad. Scroll through it. Note the global names (^Nothing.PersonD) in the Data Location section near the bottom of the file.

22. Start Explorer and select your namespace. Double-click on Globals. To view your data in the Caché database, find the ^Nothing.PersonD global and double-click it.

23. Next, click on Routines, and note the Nothing.Person routines. Double-click Nothing.Person.1 (MAC) to launch Studio. Use the drop-down list on the toolbar to find the line labeled %Save; scroll so %Save is the top line in the display. Use the View Other button (the magnifying glass at the extreme right of the toolbar) to load the INT version of the routine, find the %Save line again, and scroll so it is the top line. Use View Other to switch back and forth, and notice the differences between the two %Save subroutines.

Module 4: Classes

In this exercise, you build several classes, beginning the process of defining the data for the Nothing application. Two of the classes inherit from the Person class. You use basic characteristics and parameters to define the properties specific to these new classes.

24. In the Person class in the Nothing package, double-click the class name, and check the Abstract option. Go to the Storage tab, and un-check Persistent. Select and delete the Storage Definition named Default.

25. Using Caché Explorer, find the global that holds the Person data (^Nothing.PersonD) and delete it. From now on, the Person class won't contain any data.

26. Create a new embeddable class, Address, in the Nothing package, with the following properties:

Name

Type


Parameters


· Street

%Library.String

· City

%Library.String

· State

%Library.String

MINLEN=2, MAXLEN=2, TRUNCATE=0

· Zip

%Library.String

PATTERN=5n.1(1”-”4n), MAXLEN=10

· Country

%Library.String

27. Add the two following properties to the Person class:

Name

Type



· HomeAdd
Nothing.Address

· WorkAdd
Nothing.Address

28. Using the Save button, save all your new classes.

29. Create a new derived class, Customer, in the Nothing package, as a class derived from Person. Double-click the class name, go to the Storage tab, and check Persistent.

30. In the Customer class, add a CustID property of type %Library.String, and check the Unique option. Look for the ByName query inherited from Nothing.Person. Double-click on the query and override the query itself to select from Customer instead of from Person.

31. Create a new derived class, Employee, in the Nothing package, as a class derived from Person. Double-click the class name, go to the Storage tab, and check Persistent. Add an EmpID property of type %Library.String and check the Unique option. Edit the ByName query to select from Employee.

32. Go back into the Person class and delete the ByName query. If you don’t do this, Person will not compile because you deleted the Person storage definition.

33. Create a new persistent class, Store, in the Nothing package, with the following properties:

Name

Type


Characteristics

· StoreID

%Library.String

Unique

· Location
Nothing.Address

34. Using Configuration Manager, turn on Delimited Identifiers (Advanced tab‑>SQL). Click OK and Activate.

35. Save all your new classes. Compile all of your newly created classes, by using the Compile‑>Classes menu and the drop-down box instead of the Compile button.

36. Using Terminal, add yourself as a new record to Customer, supplying data for all the fields, including both embedded Addresses. To enter the correct DOB for yourself, set the DOB property equal to $zdh("mm/dd/yy"). Save the record.

37. Add yourself as a new record to Employee, supplying just the name, and save the record. Use SQL Manager to verify that both records were saved.

Module 5: Properties

In this exercise, you enhance your class definitions by using Array, Relationship, and Stream properties.

38. In your Customer class, add a Pets property of type %Library.String. Using the Collection drop-down list, make it an array. Save and compile your class.

39. Using Terminal, create a new array object, using the %New method of the %Library.ArrayOfDataTypes class. Add three or more Pets, real or fictitious, to the array, each keyed by a birth date. Use the SetAt() function from the Cheat Sheet. Then, open the Customer you entered in the last exercise (it probably has ID=1) and assign this array of Pets to your Customer object, using the Pets property.

40. Create a new persistent class, Order, in the Nothing package. Add the following properties:

Name

Type


Characteristics

· OrderID

%Library.String

Unique

· Date

%Library.Date

41. Create a new persistent class, Item, in the Nothing package, with the following properties. Note the comma at the beginning of the VALUELIST parameter; it declares the comma as the delimiter:

Name

Type


Parameters

· Size

%Library.String

VALUELIST=,Small,Large

· Quantity
%Library.Integer
MINVAL=1, MAXVAL=10

· ShipTo

Nothing.Address

42. In the Order class, add the following properties, and then specify that each property is a relationship:

Name

Type


Cardinality
Inverse Property

· Items

Nothing.Item

Children
Order

· Employee
Nothing.Employee
One

Orders

· Customer
Nothing.Customer
One

Orders

· Store

Nothing.Store

One

Orders

43. In the Store class, add this property, and then specify that it is a relationship:

Name

Type


Cardinality
Inverse Property

· Employees
Nothing.Employee
Many

Store

44. Use Compile‑>Compile Options and un-check the fourth option. Save and compile all the edited classes.

45. Using Terminal, create one Order and two Items. To assign the Items as children of the Order, use either of the following lines:

set it1.Order = ord, it2.Order = ord

do ord.Items.Insert(it1), ord.Items.Insert(it2)

46. Save the Order. Create another Employee and one Store, and add the Store to the Employee’s record. Save the Employee. Be sure to call %Save() like this: set st = emp.%Save and test the value of st to see if the save succeeded. If the save doesn’t work, do whatever is necessary to make it work. Then use SQL Manager to verify that everything saved correctly

Use do ##class(Nothing.Order).%DeleteId(1) to delete the Order and verify that it, along with the two Items, was deleted. Do the same thing for the Store, and verify that it was not deleted. Why can't you delete the Store? ____________________________________________________

47. Now go back and delete the Employees from the Store. Do this by removing each Employee’s Store assignment, and saving the Employee. Or, you can clear all the Employees from the Store and save the Store. Delete the Store again and verify that it was deleted this time.

48. In the Person class, add a Notes property of type %Library.String that is a Character Stream, to contain historical notes about a Person.

49. Override the Notes property in your Customer and Employee classes. Leave the storage as GLOBAL, and set the LOCATION parameter as follows:

Class

Location

· Customer
^Nothing.CustomerS

· Employee
^Nothing.EmployeeS

50. Recompile Person. Skim the class documentation for %Library.AbstractStream (click on About Streams).

51. Using Terminal, create a new Customer. Using a chained reference and the Write() method (see the Cheat Sheet), add several lines of Notes to the Customer, and save it. Look at your saved data in the ^Nothing.CustomerS global.

Module 6: Populate

In this exercise, you learn about the population utilities, and use them to create test data for your classes.

52. Edit your Person class by double-clicking the class name. Add %Library.Populate as a secondary superclass, separating it from the primary superclass with a comma.

53. Override the (empty) POPSPEC parameter in your Customer and Employee classes with the following list of property:method pairs. (Note that Name and DOB will work automatically. Also note that populating the Email property with a company name is intentional; to be used in the exercise for Module 8.):

· HomePhone:USPhone(),WorkPhone:USPhone(),Email:Company()

54. Edit your Address class by double-clicking the class name. Add %Library.Populate as a secondary superclass.

55. Override the (empty) POPSPEC parameter in your Address class as follows (Note that Zip will work automatically.):

· Street:Street(),City:City(),State:USState()

56. Override the POPSPEC property parameters of the Person class as follows (these POPSPECs instruct Caché to find the correct population methods in the Address class):

· HomeAdd
.HomeAdd.PopulateSerial()

· WorkAdd
.WorkAdd.PopulateSerial()

57. Edit the POPSPEC parameter in your Customer class and add the following property:method():maxnum:keymethod() set to the end (after a comma). This creates an array of up to 3 Pets with names, keyed by a date (the pet's DOB).

· Pets:FirstName():3:Date()

58. Edit your Store, Order, and Item classes by double-clicking the class name. For each one, add %Library.Populate as a secondary superclass.

59. Override the POPSPEC property parameter of the Store class as follows:

· Location
.Location.PopulateSerial()

60. Override the POPSPEC property parameter of the Item class as follows:

· ShipTo

.ShipTo.PopulateSerial()

61. Save and compile all your classes.

62. In Terminal, use do ##class(Nothing.Customer).Populate(50) to create 50 Customers. Do the same thing for Employee, Store, Order, and Item.

63. Use SQL Manager to look at your data and verify that Populate is working correctly.

64. Start Explorer and select your namespace. Click on Globals. Look at all the *D (data) and *I (index) globals. Double-click each one to view it.

Module 7: Methods

In this exercise, you write a simple method to print out any Address in your application, and another method to take care of the grand opening of a new Store.

65. In the Address class, create a Print() instance method that prints the Address on 3 lines. The return type should be %Library.Status. Save and compile Address. Test it on all four classes. Use the write command, the relative dot syntax and some formatting characters for the method code.

; write the street address

; write the city, state zip

; write the country if it isn’t empty

quit 1

66. In the Store class, create an Opening() class method with two arguments (emps, of type %Library.ListOfDataTypes, and addr, of type Nothing.Address). Note that you will have to type ListOfDataTypes yourself, since the argument dialog box doesn’t display this class. The return type should be %Library.Status. Use the Characteristics tab to indicate that this is a class method. Why wasn’t this necessary for the Print() method? _________________________________________________________ 

The emps argument represents a list of Employee ID numbers to be transferred to the new Store. Here is the shell of the method. Replace <number of emps> below with the method that returns the number of Employee ID numbers in the list.

; create a new store

; set its location to addr

; save the store

; if the save fails, return the status and quit

for i=1:1:<number of emps> {

; get an id from emps

; open the emp with that id

; set its store to the new store

; save the emp

; close the emp }

; close the store

; close the emps and addr

quit 

67. Save and compile Store. Using Terminal, test the new method. Create two new objects (a list of valid Employee IDs to which you add any number of id numbers, and an Address). Pass these objects as arguments into the Opening() method. Refer to the Cheat Sheet for the syntax for creating a list and inserting values into it.

Module 8.1: Business Logic 1

In this exercise, you write several methods: for calculated properties, so that the calculation occurs for both the property and the SQL column; for the Email property, so that it has the proper form, and for the Store class, so that you can delete a Store.

68. In your Person class, create the following two calculated properties:

Name

Type



· LastName
%Library.String

· Age

%Library.Integer

69. Create a CalcAge() class method with one argument (dob, of type %Library.Date) that uses $h (today) and the dob value to compute the Age. The return type should be %Library.Integer. Note that the back-slash indicates integer division; it divides and returns the integer portion.

if dob = "" quit ""

quit ($h – dob) \ 365.25

70. Create an AgeGet() instance expression method (use the Characteristics tab) that uses relative dot syntax to call CalcAge(), passing the ..DOB property. The return type should be %Library.Integer. 

71. Add SQL Compute Code to the Age property that also uses CalcAge(), on {DOB}. Check the SQL Computed Field Code box.

72. Save and compile Person. Using Terminal, test the Age property on an existing Employee and/or Customer. Using SQL Manager, verify that all Employees and Customers have correct Ages.

73. In your Person class, create a LastNameGet() instance method that uses $Piece to retrieve the LastName based on the Name. The return type should be %Library.String. Although LastName is a calculated property, one method is sufficient because we will not project this property to the SQL Customer or Employee tables.

quit $piece(<name>, ",", 1) 

74. In your Item class, add 2 new class parameters: ITEMPRICE with value 9.99, and TAXRATE with value .13. Also add the following calculated property:

Name

Type



· Price

%Library.Numeric

75. Create a CalcPrice() class method with two arguments (quantity, of type %Library.Integer, and size, of type %Library.String). The return type should be %Library.Numeric. The method uses the quantity and size values to calculate the Price. Multiply the quantity by the ITEMPRICE constant for “Small” nothings and double that for “Large” nothings. Add on the tax, and make sure to round the result to two decimal places.

; first, set price equal to the quantity multiplied by ..#ITEMPRICE

if size = "Large" { set price = price * 2 }

; add the tax, based on ..#TAXRATE, to price

set price = $j( price, 0, 2) ; round to two decimals

quit price

76. Using Terminal, test the CalcPrice() method, by passing in a quantity and size. Remember that it’s a class method.

77. Create a PriceGet() instance expression method that uses CalcPrice(), passing the ..Quantity and ..Size properties. The return type should be %Library.Numeric. Add SQL Compute Code to the Price property that also calls CalcPrice(), using {Quantity} and {Size}. Save and compile Item. 

78. To test the new property on an existing Item, go to the SQL manager and find the ID of an existing Item. Make a note of its compound nature. Use the compound ID in quotes in an %OpenId() method, and then write the Price of the Item.

79. In your Order class, add the following calculated property:

Name

Type



· Total

%Library.Numeric

80. Create a CalcTotal class method with one argument (id, of type %Library.Integer) that uses an Order’s ID value to calculate the Total, by looping through the Items of the Order and summing the Price. The return type should be %Library.Numeric. Make sure to round the result to two decimal places. Here is the shell:

; first, set total equal to 0

; open the order, based on id

; if there’s no order with that id, return 0

for i = 1:1:<number of items in this order> {

; get the price of each item; use a chained reference with a GetAt(i) in it

; add the price to the total }

; close the order

set total = $j( total, 0, 2) ; round to two decimals

quit total

81. Using Terminal, test the CalcTotal() method by passing in the ID of an Order.

82. Create a TotalGet() instance expression method that uses CalcTotal(), passing the ..%Id() method. The return type should be %Library.Numeric. Add SQL Compute Code to the Total property that also uses CalcTotal(), with {ID} as an argument. Save and compile Order. Test the new property on an existing Order.

83. In your Person class, override the (empty) OnPopulate() method with code that uses $Piece to build a “real” email address by concatenating the first initial of the name, followed by the LastName property, the @, the first " " (space) piece of the Email (currently a company name), followed by ".com". Save and compile Person. Use Populate() to generate a few more Customers and Employees and verify that the Email property is being set correctly. Here is the shell:

set company = $p( $p(<email>, " "), ".com") ; this also removes any .coms

set <email> = $e( $p(<name>, ",", 2), 1)

    _ <lastname>  _ "@"

    _ company _ ".com"

quit 1

Create an %OnDelete() class method for your Store class. Using the signature given on the callback slides, the first argument will be the OID of the object to be deleted, and a returned value of 0 will prevent the deletion. The return type should be %Library.Status. The oid argument should be of type %Library.ObjectIdentity (note that you will have to type ObjectIdentity yourself). The OID value will be supplied by %DeleteId() when it calls the %OnDelete method. The callback method removes (unlinks) all the Employees and Orders from the Store being deleted. Here is the shell:

new id ; this is necessary for now

       ; notice that you will not actually use id in the rest of the method

; open the store with the oid, using %Open(oid) instead of %OpenId(id)

do store.Employees.Clear() ; unlink this store's employees

do store.Orders.Clear() ; unlink this store's orders

; save the store, returning a 0 if the store does not save properly

; close the store

quit 1

84. Using SQL Manager, look in the Employee table to find a Store ID linked to at least one Employee. Using Terminal, test your %OnDelete() method by calling %DeleteId() on that Store. Unlike Exercise 5, the deletion succeeds.

85. Names in the database are stored as Last,First. As an added challenge, either because you are facile in your use of ObjectScript or because you need practice with it, write a new PrintHome() instance method in the Person class to display the name and Home Address of a Person, using the conventional First Last format for name. Use the $piece function to reformat the name, then call Print() on the HomeAdd property.

Module 8.2: Business Logic 2

In this exercise, you create a set of Payment classes to handle different kinds of payments.

86. Create a new persistent class, Payment, in the Nothing package, with the following properties:

Name

Type

· Number

%Library.String

· RecvDate
%Library.Date

87. Edit your Payment class by double-clicking the class name. Add %Library.Populate as a secondary superclass, separating it from the primary superclass with a comma. Mark the class as Abstract, but leave the storage definition as is.

88. Create a Process() instance method with one argument (amount, of type %Library.Numeric). The return type should be %Library.Status. Caché requires that the method have at least one line of code: 

quit 

89. Create three classes Derived from Payment: Check, CreditCard, and PurchaseOrder. They all inherit the two Payment properties, and have additional properties as listed below. 

Check properties

Name

Type


Parameters

· Bank

%Library.String

VALUELIST=,Fleet,Chase,Citibank,Bank One,First Union

CreditCard properties

Name

Type


Parameters

· Type

%Library.String

VALUELIST=,Visa,MC,AmEx,Discover,Diners

· ExpDate
%Library.Date

PurchaseOrder properties

Name

Type

· Company
%Library.String

· DueDate
%Library.Date

90. In each subclass, override the Process() method. Each method should have one write statement, appropriate to the class, something like this:

write "Processing ", ..Bank, " check # ", ..Number, "payment",

  !, "For $", amount

quit 1

For the CreditCard class, print the Type and Number. For the PurchaseOrder, print the Company and Number.

91. In the Order class, add this property:

Name

Type

· Payment
Nothing.Payment

92. Compile Order and Payment.

Using Terminal, open two existing Orders. Create a new PurchaseOrder object, and a new CreditCard object. Assign the PurchaseOrder a Company and a Number, and link the first Order to the Purchase Order. Use the syntax

set pay1 = ##class(Nothing.PurchaseOrder).%New()

set ord1.Payment = pay1

Assign the CreditCard a Type and a Number, and link the second Order to the CreditCard. In both cases, use the Payment property to make the link. Save all the objects.

93. Call the Process() method on the Payment property of each open Order, passing the Order.Total as the argument.

do ord1.Payment.Process(ord1.Total)

Is Caché processing the Orders correctly? ________________________________________

Module 9: Non-Registered Classes

In this exercise, you write some methods for data types of your own: an external ID number that several of your classes share, and methods to help you populate several properties. You create an Operations class for your application to combine the functionality of several persistent classes.

94. Create a new datatype class, IDNum, in the Nothing package, as a class derived from %Library.String. Specify the PATTERN parameter for the class as 3L10N.

95. Change the data type of the CustID, EmpID, StoreID, and OrderID properties to reference the new Nothing.IDNum class

96. In the IDNum class, override the LogicalToDisplay() method to use $Extract so that it adds "-" characters to turn its argument string that looks like this: XXX########## into this: XXX-#####-#####. Change it from a Generator to a Code method. The method should return the modified string.

quit:(%val = "") ""

quit $e(%val,1,3) _ "-" _

     $e(%val,4,8) _ "-" _

     $e(%val,9,13)

97. Override the DisplayToLogical() method to use $Translate so that it removes the "-" from its argument. Change it from a Generator to a Code method. The method should return the modified string.

quit $tr(%val,"-")

98. Create a new non-registered class, PopUtils, in the Nothing package. To create this class, select the Derived option, but don’t specify any class name in the text field.

99. In PopUtils, create a Country() class method by copying, pasting, and renaming the %Library.PopulateUtils.City() method. Edit it so that it produces several random country names.

100. Add Country:##class(Nothing.PopUtils).Country() to POPSPEC in the Address class. Notice that since the method is not in PopulateUtils, it needs a package specification.

101. In PopUtils, create a IDGen() class method with one argument (prefix, of type %Library.String) that uses $random(99999) + 1, $Justify, and $Translate to create a string that looks like this: XXX##########. The return type should be %Library.String.

set num1 = $r(99999) + 1, num2 = $r(99999) + 1

set num1 = $tr( $j(num1,5), " ", "0") ; pad on the left with zeroes

set num2 = $tr( $j(num2,5), " ", "0") ; pad on the left with zeroes

quit prefix_num1_num2

102. Add CustID:##class(Nothing.PopUtils).IDGen("cus") to POPSPEC in the Customer class, and do the same (using "emp", "sto", and "ord") for POPSPEC in the Employee, Store, and Order classes.

103. In PopUtils, create a CheckGen() class method to generate Check Numbers when populating the Check class. The return type should be %Library.String.

quit ($Random(9000) + 1000)

Right-click on CheckGen() and choose Copy. Right-click again anywhere below the list of methods in PopUtils and choose Paste. Double-click CheckGen1(). Change its name to CCGen(), and change the code as specified below. Now you have a method to generate CreditCard Numbers when populating the CreditCard class.

quit ($Random(9000) + 1000) _ "-" _

     ($Random(9000) + 1000) _ "-" _

     ($Random(9000) + 1000) _ "-" _

     ($Random(9000) + 1000)

104. Add the following POPSPECs to the classes below. All the %Library.Date properties will automatically populate correctly. PurchaseOrder.Company will automatically populate with a company name.

Class


POPSPEC

· Check


Number:##class(Nothing.PopUtils).CheckGen()

· CreditCard

Number:##class(Nothing.PopUtils).CCGen()

105. In PopUtils, create a Rebuild() class method with one argument (count, of type %Library.Integer, and a default value of 10) for destroying and rebuilding your test database. The return type should be %Library.Status.

; delete all the data

do ##class(Nothing.Customer).%KillExtent()

do ##class(Nothing.Employee).%KillExtent()

do ##class(Nothing.Store).%KillExtent()

do ##class(Nothing.Order).%KillExtent()

do ##class(Nothing.Payment).%KillExtent()

; populate in the proper order

do ##class(Nothing.Store).Populate(count,1)

do ##class(Nothing.Customer).Populate(count,1)

do ##class(Nothing.Employee).Populate(count,1)

; generate different kinds of payments

for i=1:1:count {

    do $case( $r(3), 0:##class(Nothing.Check).Populate(1,1),

                     1:##class(Nothing.CreditCard).Populate(1,1),

                     2:##class(Nothing.PurchaseOrder).Populate(1,1))

    }

do ##class(Nothing.Order).Populate(count,1)

do ##class(Nothing.Item).Populate(count*2,1)

quit 1

106. Save and compile all the classes.

107. Using Terminal, test your datatype methods by using the following:

write ##class(Nothing.Customer).CustIDLogicalToDisplay("cus1234567890")

write ##class(Nothing.Customer).CustIDDisplayToLogical("cus-12345-67890")

write ##class(Nothing.Customer).CustIDIsValidDT("cus1234567890")

108. Using Terminal, call your Rebuild() method. Use Explorer or SQL Manager to verify that all the new population methods worked.

109. Open any Order. As you did at the end of the last module, enter the following code to test your Payment Process() method (which will also test the population methods again):

do ord.Payment.Process(ord.Total)

In the Customer class, create a new LookUp() class method. The return type should be %Library.Integer. For now it will be a dummy method.

read !, "Enter a customer ID: ", custid

quit custid

110. In the Customer class, create a new OrdersList() instance method. The return type should be %Library.Integer. This method uses the Customer‑>Order relationship to show the Customer's Orders if there are any. The method allows the user to choose one of the Orders, and returns the Order ID.

set count = ..Orders.Count()

if count = 0 {

    write !, "No orders."

    quit 0

    }

write !, "ID", ?10, "OrderID", ?30, "Total"

for ordcount=1:1:count {

    set ord = cu.Orders.GetAt(ordcount)

    write !, ord.%Id(),

          ?10, ##class(Nothing.Order).OrderIDLogicalToDisplay(ord.OrderID),

          ?30, ord.Total

    }

read !,"Enter an order ID: ", id

quit:id="" 0

quit id

111. Create a new non-registered class called Operations, in the Nothing package. In this class, create a Invoice() class method. The return type should be %Library.Status. This method allows the user to pick a Customer (using the LookUp() method). It opens the Customer and allows the user to pick an Order (using the OrdersList() method). It opens the Order and prints a nicely formatted invoice for that Order (for now, to the Terminal).

set custid = ##class(Nothing.Customer).LookUp()

quit:custid=0 0 ; no customer

set cus = ##class(Nothing.Customer).%OpenId(custid)

quit:cus="" 0 ; custid isn't a valid customer ID

set ordid = cus.OrdersList()

; check for no orders

if (ordid = 0) {

    do cus.%Close()

    quit 0

    }

set ord = ##class(Nothing.Order).%OpenId(ordid)

; check for a valid order ID

if (ord = "") {

    do cus.%Close()

    quit 0

    }

write !!, ord.Customer.Name, !
;If you have a PrintHome() method, use it

do ord.Customer.HomeAdd.Print()
;instead of these two lines. 

write !!, ##class(Nothing.Order).OrderIDLogicalToDisplay(ord.OrderID),

      ?25, ord.Total, !

write !!

do ord.Payment.Process(ord.Total)

do ord.%Close()

do cus.%Close()

quit 1

112. Using Terminal, test the Invoice() class method.

Module 10: SQL

In this exercise, you use the Query Wizard and Embedded SQL to create several SQL queries that provide needed functionality to your application. You also create a Dynamic Query that adds a new table (and class) to your application.

113. Add a FindByName query to the Customer class that takes a parameter (name, of type %Library.String), includes the ID and Name columns, orders the results by Name, and has the condition that the Name starts with name. 

114. Edit the LookUp() method in the Customer class to prompt for a partial name. Then, use a ResultSet object and the FindByName query to display the matches. The user can then pick the ID of one of the matches. The code below shows 12 lines to be added before the 2 that are already in the method.

read !, "Enter a partial name: ", nm

write "...searching..."

set found = 0 ; assume no matches

set rs = ##class(%Library.ResultSet).%New("Nothing.Customer:FindByName")

do rs.Execute(nm)

while (rs.Next() '= 0) {

    set:(found=0) found = 1 ; at least one match!

    write !, rs.Get("Name")

    write ?25, rs.Get("ID") }

do rs.Close()
; close this query

do rs.%Close()
; close the ResultSet object

quit:(found=0) 0 ; no matches

read !,"Enter a customer ID: ", custid

quit custid

115. Save and compile the Customer class. Using Terminal, test your new query and method by running Invoice().

116. Add a ByOrder query to the Item class that takes a parameter (order, of type %Library.Integer), includes the ID, Quantity, Size, and Price fields of an item, and has the condition that Order equals the order parameter. Note: After the Query Wizard creates the query, you will have to edit the query and place quotes around the Order and Size columns ("Order" and "Size").

117. In the Order class, write a ItemsList() instance method that uses a ResultSet object to print the data from the ByOrder query of the Item class (passing in the ID of the Order). The return type should be %Library.Status.

set rs = ##class(%Library.ResultSet).%New("Nothing.Item:ByOrder")

do rs.Execute(..%Id())

while (rs.Next() '= 0) {


; display the ID, Quantity, Size, and Price, using the Get() method

      }

do rs.Close()
; close this query

do rs.%Close()
; close the ResultSet object

quit 1

118. In the Operations class, add a line to the Invoice() method, just after writing the OrderID and Total, to call ItemsList(), on the open Order, to display the Items of the Order. Run Invoice() again to test this.

do ord.ItemsList()

Write a Pets() instance method in the Customer class, that uses Embedded SQL to print a list of the Pets of a Customer. The return type should be %Library.Status.

set cust = ..%Id() ; get the ID of the customer

&sql(DECLARE PetCur CURSOR FOR

     SELECT Customer‑>Name, Pets, element_key

     FROM Nothing.Customer_Pets

     WHERE (Customer = :cust))

&sql(OPEN PetCur)

; Note: place 2 spaces between the for command and the {

for  {

    &sql(FETCH PetCur INTO :owner, :pet, :dob) 

    quit:SQLCODE’=0

    ; show the owner, pet name, and the pet (external) DOB in columns

    }

&sql(CLOSE PetCur)

quit

119. Save and compile the Customer class. 

120. Test your Pets() method, by opening a Customer and calling the method.

121. Using Studio, create a routine called promo that uses a ResultSet object to execute the following SQL statement as a Dynamic Query.

promo
; create Promotion class

set %msql = "_SYSTEM" ; required! Set the OWNER of the table

set sql = "CREATE TABLE Nothing.Promotion (" _

          "Discount NUMERIC (2,2)," _

          "EndDate  DATE," _

          "Slogan   VARCHAR (200)," _

          "StartDate DATE," _

          "Stores   Nothing.Store )"

set rs = ##class(%Library.ResultSet).%New("%Library.DynamicQuery:SQL")

do rs.Prepare(sql)

do rs.Execute()

do rs.Close

As an added challenge, consider adding some status checks for the Prepare and Execute routines. 

122. Save the routine as promo.MAC. Compile it (Build‑>Compile). Run it (do ^promo) using the Terminal.

123. This ResultSet does not retrieve data; it creates a table. Look at the table in SQL Manager. Then re-connect Object Architect and view the new class. Edit the Stores property, make it a Relationship (Many-to-One), and save and compile the Promotion class.

Module 11: Indexes

In this exercise, you create some more needed queries, and investigate the effect of indexes on the queries.

124. In the Order class, add a Statement query that has one parameter (id), selects Customer.Name and Customer.Email, ID, OrderID, Date, and Total, has the condition that the Customer equals the id parameter, and sorts by Date. Edit the query so that the FROM clause is Nothing."Order", and place quotes around "Date" in both places. (Hint: select ID, OrderID, Date and Total before opening Customer to get Name and Email. Then rearrange the order of selections.)

125. Save and compile the Order class.

126. Using SQL Manager, use Object‑>Execute Query to test your Statement query on a specific Customer. Copy-and-paste it from the class definition into the Execute Query text box. For testing purposes, change the ":id" in the Where clause to a specific ID for a Customer. Click the Execute button and verify that the query works.

127. Back in Object Architect, use the Index tab in the Order class to add an Index called Billing. It should index Customer.

128. Save and compile the Order class.

129. Right-click on the Order table in SQL Manager and rebuild the indexes for this table. Use Explorer to look at the ^Nothing.OrderI global.

130. Add an Index called Rewards to the Order class. It should index Employee.

131. In the Order class, add a Performance query that has one parameter (id), selects Employee.Name and Employee.Email, ID, OrderID, Date, and Total, has the condition that the Employee equals the id parameter, and sorts by Date. Edit the query so that the FROM clause is Nothing."Order", and place quotes around "Date" in both places.

132. Save and compile the Order class.

133. Use SQL Manager to test your Performance query. Why doesn’t it find any data?

____________________________________________________________________________

What should you do about it? ____________________________________________________________________________

Module 12: Caché Server Pages

In this exercise, you create a CSP page that allows you to edit Customers, and make some modifications.

134. Start Dreamweaver. Connect to your namespace. Use the CSP Form Wizard to create a page based on the Customer class, using all the properties except: Pets, LastName, HomeAdd, WorkAdd, Notes, %Id(), HomeAddress.%Id() and WorkAddress.%Id(). Note: in order to choose the properties of the Home and Work Addresses, you must expand HomeAdd and WorkAdd and select the individual properties.

135. Place the properties in the order in which they should appear on your web page. For instance, place Name first and place Street before City and State. Save your page as cust.csp in d:\mywork\csp.

136. Click the 2nd icon near the top of the page, which represents the <csp:Object> tag. An edit box reflects the selected object. An icon on the right looks like a pencil stub. Click it to see the entire <csp:Object> tag. Modify the name attribute from objform to cust. This variable will be used later as an oref.

137. From the Dreamweaver menu, switch from View‑>Design to View‑>Code. Find the <form> tag under the <Search> tag. Modify the cspbind attribute of the <form> tag from objform to cust.

138. Return to the Design. Click the 4th icon near the top of the page to show the edit box for the <csp:Search> tag. Modify the where attribute to allow searches by CustID in addition to Name and Email.

139. Place your cursor at the very bottom of the page, and press <Enter> several times to make some room. Then, use Insert‑>Cache CSP‑>Query to insert a <csp:Query> tag that references the Statement query of your Order class. Accept the default ResultSet name of query, specify the P1 argument as #(cust.%Id())#. Remember that cust is the name of the oref for the page. Select the Create Table option and click OK. 

140. Use a cursor to show placement and the Insert‑>Form Object‑>Button to add a button below the initial three buttons (this creates an <input> tag). Double-click it to edit its properties as specified below

Attibute
Value



· Name

btnAdd

· Label

Add 50

· Action

None

141. Then edit the <input> tag by right-clicking on the button: add an onClick event which calls the Populate() class method, passing 50. Use the #server()# syntax: 
onClick="#server(Nothing.Customer.Populate(50))#"

142. Use Insert‑>Form Object‑>Button to add another button, next to the Add 50 button (this creates another <input> tag). Double-click it to edit its properties as specified below. Then edit the <input> tag: add an onClick event which calls the %KillExtent() class method. Use the #server()# syntax again.

Attibute
Value



· Name

btnDel

· Label

Delete All

· Action

None

143. Save your page.

144. Start Internet Explorer and point your browser at http://localhost/csp/<your namespace>/cust.csp. Add, lookup, and edit entries. Check all fields with good and bad input. Note the Statement data displayed in a table. Try the Search button, as well as your two new buttons.

Module 12: Caché Server Pages – Without Dreamweaver

In this exercise, you create a CSP page that allows you to edit Customers, and make some modifications.

145. The CacheWebFormWizard.exe is found in c:\cachesys\bin. Use it to create a page based on the Customer class. Use all the properties except: Pets, LastName, HomeAdd, WorkAdd, Notes, and %Id(), Home.Address.%Id() and WorkAddress.%Id(). Note: in order to choose the properties of the Home and Work Addresses, you must expand HomeAdd and WorkAdd and select the individual properties. Also choose the order of the properties. For instance, put Name first and put Street addresses before City and State. They will appear in the same order on your web page. Save your page as cust.csp in d:\mywork\csp.

146. Open Internet Explorer and point your browser at http://localhost/csp/<your namespace>/cust.csp. If you cannot access the page from there, try replacing localhost with localhost:1972. 

147. Once your have the web page, do a search on names starting with s. If your database is full, you will probably have at least one Customer beginning with s. Double-click on one Customer and edit his name. Save.

148. Find the code built by the Wizard. It is still just where you saved it. Don’t double-click on it. Right-click and open it with Notepad. Find the <csp:object> tag which has in it name = “objForm”. Change objForm to cust, for a more familiar oref. 

149. Scroll down a bit more and find the <form> tag. In it cspbind = “objForm”. Again, change objForm to cust.

150. Scroll down to the very bottom. Alright, not quite the bottom. Look for input type = button. There will be 3 of them. Copy one and add two more versions of it immediately below. Be sure all the input tags are before the </TD> tag. For the first new button, change name to btnAdd and value to Add 50. For the onClick, use the #server()# notation. Make sure that all parentheses, brackets and #’s which are opened are also closed. The method will be Populate(50).

onClick="#server(Nothing.Customer.Populate(50))#"

151. For the second button you have added, make the name btnDel, the value Delete All and the method %KillExtent.

152. Save your page.

153. Use Internet Explorer to go to the same page again. It should have changed. Add, lookup, and edit entries, all from your new page. Check all fields with good and bad input (i.e., no name, future birth date). Try the Search button, as well as the two new buttons. Kill all data and do a search, using the startswith option. Then create new data and repeat the search.

154. You can add a query without an editor, but it’s more complicated than a simple method call. In addition to calling the query, you must build a table to exhibit the results. 

155. Begin with the query tag. It should look like this, with the parameter using the oref you assigned above:

<csp:QUERY NAME="query" CLASSNAME="Nothing.Order" QUERYNAME="Statement"

P1=#(cust.%Id())#>

156. Give it an opening table tag that looks like this:

<table border=1 bgcolor="">

157. If you are fluent in HTML, give it a more interesting background color.

158. Next, it needs an opening <tr> (table row) tag. Then nested <csp: while> tags to build the table across and down. Each while needs a counter and the counter is used to set the condition for the while (tell it when to stop looping). The results will look like this:

<tr><csp:WHILE COUNTER=queryCol CONDITION="(queryCol<query.GetColumnCount())"> 

<th align=left><b>

#(query.GetColumnHeader(queryCol))#

</b></th>

</csp:WHILE> </tr>

<csp:WHILE COUNTER=queryRow CONDITION=query.Next()> 

<tr class=#($S(queryRow#2:"DarkRow",1:"LightRow"))#> 

csp:WHILE COUNTER=queryCol CONDITION="(queryCol<query.GetColumnCount())"> 

<td>

#(query.GetData(queryCol))#

</td>

</csp:WHILE> </tr>

</csp:WHILE> 

</table>

The <b> and later </b> bold the column headings. The <th> tags are for table headers and the <td> for table data. Notice that the <while> for table header ends </while> before the table row <tr> begins. Be sure that all your tags <tag> have closing tags </tag>s in the right places, nesting as appropriate.
159. Save your csp page, then go back to the IE and call it up again. Find a Customer in your SQL manager who definitely has Orders. Begin by locating his ID in the Order Table. Then find his name in the Customer Table. Do a go back to the IE page, search for your chosen Customer and double-click on his name. When you are back on the original page, all his data should be there, with his Orders listed at the bottom.

Module 13: Visual Basic

In this exercise, you create a VB form that allows you to edit Customers, and make some modifications.

160. Create a new Visual Basic project by selecting Standard EXE.

161. Use the Caché Form Wizard (under Add-Ins on the Menu) to create a form based on the Customer class, using all the properties except: LastName, Notes and Pets. Arrange the order of properties as you did in Module 12. Note: in order to choose the properties of the Home and Work Addresses, you must expand HomeAdd and WorkAdd and select the individual properties.

162. Using Project‑>References, add CacheObject. 

163. From the Menu, select View‑>Code. Modify the declarations code at the top so that m_factory is declared as CacheObject.Factory. 
164. Add a declaration of m_static as Object to the declarations code.

165. Use Edit‑>Replace to change every m_object to cust. Find the left-hand drop-down list at the top of the editing window and choose General, and in the right-hand drop-down list, choose ActionExit. Modify actionExit by replacing actionClose with Unload Me.

166. Using the left-hand drop-down list, select Form, which takes you to the Form_Load() event code. Modify that code so that it connects directly to your namespace, without using the Connection dialog box, using the following code:

Set m_factory = New CacheObject.Factory

con = m_factory.Connect("cn_iptcp:127.0.0.1[1972]:<namespace>")

If Not con Then

    MsgBox "Cannot connect to Cache."

    End

End If

167. To create a Form_Unload event, use the right-hand drop-down box and select Unload. Add this code:

actionClose

m_factory.Disconnect

End

168. With General in the left-hand drop-down box, select SyncObjectToScreen on the right. Modify the SyncObjectToScreen subroutine to use LogicalToDisplay on the CustID property.:

txtCustID.Text = cust.CustIDLogicalToDisplay(cust.CustID)

169. Modify the SyncScreenToObject subroutine to use DisplayToLogical on the CustID text field

cust.CustID = cust.CustIDDisplayToLogical(txtCustID.Text)

170. Return to View‑>Object. Use Tools‑>Menu Editor and Insert to add these 3 items following those already listed. Place the cursor at the end of the selections, and then fill in the boxes which should now be empty. 

Caption

Name

Indentation

· Populate

mnuPop
left margin (copy format from &Object)

· Add 50 Entries

mnuAdd
use the -> to indent (copy format from &New)

· Delete All Entries
mnuDel

use the -> to indent (copy format from &New)

171. From the Form’s menu, select Add 50 Entries to return to the code for this choice. Code the menu item that Adds 50 Entries to call the Populate() class method passing 50. Use the m_static object you declared earlier.

set m_static = m_factory.Static(m_classname)

m_static.Populate 50

set m_static = Nothing

172. Code the menu item that Deletes All Entries to call the %KillExtent() method, using the m_static object you declared earlier.

set m_static = m_factory.Static(m_classname)

m_static.sys_KillExtent

set m_static = Nothing

173. Save your project in d:\mywork\vb.

174. Run your form. Add, lookup, and edit entries. Check all fields with good and bad input. Test the menu items also.

