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Advanced Caché Object Script

Code Generation

INTERSYSTEMS



Reasons to use code generation MR

* Flexibility
« RAD
 Performance

« Automated conversion



Code Generation In Caché

+ Caché/Ensemble/DeepSee
2/Healthshare - all use code
generators internally

* Every time you'll see this stamp
during presentation - there is an
internal use for the tools discussed
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Options for code generation

 Dynamic (eXecute, Zen run-time componen
» Macros

* Generate/lmport source code

* API (%Routine, %Dictionary , DDL etc.)
* Object Generators

» Studio extensions (Hooks, Templates)



Pre-Processor Directives (Macros) E

* #Define -#Def1Arg -#Include
— Defining and Including Macros with & without arguments.
+ #If -#EndIf -#Elself -#Else
— Conditional Pre-Processor conditional text command
* #lfDef -#IfNDef -#UnDef
— Conditional code dependent on Macro Det

« # -#Show -#NoShow
— Macro Comment control

« #Continue
— Multi-line macro

o ##Expression -##Function -##SQL -##Unique
— Other Macro control directives
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Why Use Macros? Y

» Multi-Version/Multi-Platform deployments with one code
base.

* One place to change system wide values.
« PERFORMANCE!!!



Macro Performance Benefits g

'

Time required to execute simple A+B operation 10k times:
— External Function 0.018
— Function 0.008
— Macro 0.001



Where do we use it?

« Macros

— Everywhere
* You see $$%
* You see &SQL (Embedded SQL)
* You don't see developers’ comments



“we_
%Library.Routine and %R 9

* %Library.Routine is a wrapper around %R API

* %R can be used where extreme performance is required

+ See Documentation->Articles->Using %R
« *ZLOAD, ZINSERT, ZREMOVE still works, but deprecated



%Library.Routine

+ Simple and clear way to generate/modify routines
 %Stream-based interface

« See class reference for details



%Library.Routine example #1 B

Set routine =
##class (BRoutine) .%New("MyRoutine.MAC")

. Write: Lines of code Lo Lhe Foutine
Do routine.WriteLine("MyRoutine")

Do reutine.Writeliine(® Write =“*Ihis s my roltine+, 1)
Do routine.WriteLine(" Quit")
; save the routine
Do routine.Save()

;, compile the routine




%Library.Routine example #2

Set stream=##c1ass(%F11eCharacterStream).%Néw()
Set stream.Filename="/Cache/test. txt"
Set routine = ##class(%Routine).%New("MyRoutine.MAC")
While 'stream.AtEnd {
Set line=stream.ReadlLine()
Do routine.WritelLine(line)
}
Do routine.Save()

Do routine.Compile()




Where do we use it?

Routine generation

— SQL Cached Queries
— Ensemble Rules

— Internal API for Studio
- Ete..




P o™
Y%Dictionary g

» Documented API for creating/modifying Class definitions

* %Dictionary.ClassDefinition structure
— ClassName (name of the class)
— Description (free-text descripton)
— Super (list of supper classes)
— Properties (Parent-Child to %Dictionary.PropertyDefinition)
— Methods (Parent-Child to %Dictionary.MethodDefiniti



%Dictionary — Browse Class

>set cls=##c1ass(%D1ct10nary.C1assDef1n1tion).%OpéBId("Sample.Person”)
>Write cls.Super
%Persistent,%Populate,%XML.Adaptor

>Wwrite cls.Methods.Count()

8

>Wwrite cls.Methods.GetAt(5).Name

PrintPersons

>wWwrite cls.Methods.GetAt(5).Implementation.Read()




“%Dictionary — Create Class

set c1ass=##c1ass(%Dictionary.ClassDefinitidn).%New()
set class.Name="MyTestClass"

set class.Super="%Persistent”

set property=##class(%Dictionary.PropertyDefinition) .%New()
set property.Name="Propertyl"

set property.Type="%String"

do class.Properties.Insert(property)

do class.%Save()




%Dictionary - Summary

« Complete, Documented and Supported AP
manipulating class definitions
 Covers all elements of the class

— Properties

— Methods

— Indices

— Storage

— XData blocks etc.



Where do we use It?

* %Dictionary
— Studio internal API

— %Persistent, % XML.Adaptor and
other super classes



Loading Code From File i

 Routines
— %Library.Routine, %R

* Objects, Zen:
— $system.OBJ.Load(), $system.OBJ.LoadDir()

\ /



AP vs. Load From File g

» Why use API like %Dictionary if you can just load all the
code from file?
» Benefits of APIs (%Routine, %Dictionary)
— Easy to work with existing code
— Easy to debug

* Benefits of Loading Code from File
— Easy to debug
— Can use non-Caché tools to generate Caché code



Object Generators

'

» Code of the method is generated at the compile time

 Code is aware of subclass structure (%class,
%compiledclass)

ClassMethod About() [ CodeMode = objectgenerator ]
{
set name=%class.Name
set props=%compiledclass.Properties.Count()
do %code.Writel ine(" write ""Class name: * name "““% %)
do %code.WriteLine(" write !,""This class has " props "
do %code.WritelLine(" quit")

properties"""




Where do we use it?

* Object Generators
— Most of the system superclasses
— %Persistent, %Populate
— efc...



XML — Based (Generators

» XData block is part of regular class definition
— Accessible via %Dictionary/%compiledclass AF

— Can be parsed with build-in Caché tools such as
%XML.TextReader

XData MyData{
<data>
<description>Some Description</description>
</data>

}

set name=%class.Name
set xdataindex = %compiledclass.XDatas.FindObjectId(%class.Name "
set xdata=%compiledclass.XDatas.GetAt(xdataindex) .Data '
set status=##class(%XML.TextReader).ParseStream(xdata, .textreader







