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ABSTRACT

The Version 7 class library has expanded to include many new
components that are already enabled to perform complex tasks
such as

» attribuie linking
» drag and drop
o modalivi

all with no programming effort on the pert of the user. They are
virtually plug-and-play! This is possible bacause they were
designed to fully exploit the SAS Component Object Model
{SCOM) Architecture. SCOM offers a flaxible application
framework that improves component developmant and
communication. In this paper we will define what a component is
and how you can build applications which utilize the new
techniques for astablishing communication between componants.

INTRODUCTION

in Version 6 SAS/AR® software, wa made significant advances in
our support for cbject-oriented developmant through support for
subclassing, methods, inheritance, delegation and more. Wa
also expanded the class library to include many new and exciting
classes like the Data Table, Data Form, and Procass Flow
Diagram just to name a few.

In Varsion 7, we've expanded this list to include a new breed of
classes. These classes are referred 1o as components and are
even smarter than what we've offered before! In this paper, we'll
briefly summarize these components and what they bring to your
dasktop.

We'll also define and discuss implemsn&ﬁon details with respect
to

» What makes a class a component?

* |s there an easy way to establish communication between
objects without having fo resort to programming?

« Do | still have to write code in order to develop a drag and
drop application?

+ As a component developer, how can | write rausable code
that hides complex communication issues between

components?

You will find in Version 7 that you now have more choices for
handling communication issues between your components — from
simple problems to more complicated scenarios. All of the
solutions offerad eliminate much of the compiex programming
that might have previously been required to accompiish the same
task. That's the beauty of the SCOM Architecture, it provides
much of the for you. All you need to do is Isam how
to make it work for you!

What is a Component?

Before we bagin discussing topics like attribute linking and
model/view, it is important to first define some new terms that
Version 7 is introducing.

Component
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A component Is a seli-contained, reusabia object with specific
properiies, which include

= atiributes

* methods

« gvenis

« avent handlers

« aset of supported or required interfaces

Attributes

Properties that specify the data associated with a component are
sefarrad io as attributes such as its description, color, size, or any
other data that is stored with the component. Attributes are
similar ta Version & instance variables with that respact. They
differ in that aftributes have more dala associatad with them than
just name, value and type. The information stored for an aitribute
is commonly referred 10 as its metadata and contains

s nama, type, initial value and description

= state indicating whether it is new, overridden, inhatited or a
system atitribute

« alist of valid values and validation options such as text
completion or honor case which are used by SAS/AF to
automatically perform validation when the attribute’s value is
changed -

» editor used at build-time 1o assist the user in setting the
attribute value

» setCAM and gatCAM methods that automatically get
invokad to parfarm additional processing when the attribute
valua is accessed

« as weall as autocreate, scope, linkable, sendevant, and
editable

A more detailed explanation on each of thase metadata ilems
and how they're used can be found in a related paper titled,
Dressing Up Your Version 6 Objects to be Version 7 Components
by the same authors,

Mathods

Operations that can be executed by any component you craate
from that class are defined as methods. Methods now contain
metadata themselves which define information such as

+ name and description

» entry and label where the implamentation eode resides

« method signature information which can bring major
compile- time and run-time savings if utilized

« scope which controls accessibility

In Version &, the primary means for communicating between
objects was through tha use of an object’s methads. Although
much of the focus in Version 7 has shifted from methods to the
use of attributes for establishing communication betwsen
components, methods still play a critical role especiaily through
intertaces in establishing the ground rules for model/view
relationships.

Events

These properties alert applications wihen a rescurce or state
changes. Events are key properties with respect to the
mechanics of attribute linking.

Event Handlers
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These propertias provide the corresponding response when a
resource of state changes. In other words, an event handier
executes when a specific evant oceurs.

interfaces

These properties indicate whather tha componsnt is enabled for
model/view communication. While models and viewsrs are
typically used together, they are still independent components,
There must be a published set of ground niles where one
component (typically the model) agrees to support and the other
component {typically the viewer) reguires the same interface. An
interface match has o occur between these two components
before a modeliview relationship can be established,

Visual component

In SCOM, visual components are called controls. Controls define
objects that can ba placed on the display such as icons, push
buttons or radio boxes.

in Version 7, the following visual components have been added
to the class library and are frue native controls. This means they
offer a native platform look-and-feel. For example, a combo box
control undar Windows will look and act ke the native Window’s
platiorm combo box because that's what it is! These controls are
pixel-based and have system font support which also will improve
the look and feel of the applications you build using them. The
new native visual controls that you will find are:

¢  Check Box Control +»  Scrolibar Control
+ Combo Box Control +  Spin Box Congrol
o Desktop lcon Control o Text Entry Control
¢ List Box Control «  Text Label Control
s  iist View Control s  Text Pad Conrod
(experimental) «  Trea View Control
s Push Button Control {experimental)
=  Radio Box Control

Non-visual component

In SCOM, non-visual components are cailed models. Models

provide attributes and methods for querying and modifying
data abstractions, such as chjects that read or

manipulate SAS data sets or catalogs. New modals that have

been added are:

+ Catalog Entry List Model «  LIST Entry List Model
e  Catalog List Model *  Range Model

=  Color List Model -+  SAS File List Model

*  Data Set List Model =  SLIST Entry List Model
. External Fila List Modbi &  Variabla List Modal

e Library List Model

New o Version 7 is the Component Window, which allows you to
quickly create any of the above components in a frame. From
the Component window, you can

= double-click on the component which creates the object on
the irame in a default location .

+  drag a component from the Component window and drop it
on the frame where you want the object created.

Previously, the only way to create non-visual components in a
frame was programmatically so this is yet another new feature
you have 1o laok forward to!

Attribute Linking

What exactly is attribute tinking? Attribute Enking enables one
compongnt to change the value of its attribute when tha value of
another component's attribute is changed.
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For example, a frame contains two controls: taxt entry control and
a graph output control. When the user types the name of a 4-
lsvel GRSEG entry name in the text entry contral, you want the

graph output control to display the graph in its contalning region.

Praviously, in Version 6, you would write FRAME SCL 10
establish this communication batween these objects. The code
would look something tike:

TEXTOBU: 7 text antry label
m:l notify(graphoby, *_set_graph_, textobi);
refm;

Wihile the above code might not saem that bad, typical frame
applications involve many mors objects so this code can quickly
add up.

Wouldn't it be nice if there were some way to just ‘tell’ the graph
object that you want it to watch out for the text eniry’s value to
change, grab that value and use it7 Why not eliminate the above
code altogather?

That's what attribute linking basically doas for you. As part of the
metadata for an attiibute, you can specify whether or not you
want it to avtomatically send an avent when its value changes. By
specifying sendEvent="Yes’, an ‘attributeName changed’ event
automatically gets sent by the object when the atiribute value
changes. in our example, the text entry controt has an attibute
called text We want this attribute to send the event when its
value changes.

On the other side, the graph output control has an attribute called
graph and we want to set a link for this attribute. You can control
whether an attribute can obtain its value via a link or not using
attribuste metadata as well. By default, all attributes have
tinkable="Yas'. Sefting this metadata itam enables the object to
obtain a valua for the atiribute dynamically at run-time from the
value of another attribute as it changes. So, as the application
user types into the text entry control, we want the graph control to
display what is typed in the field. We can accomplish that by
specifying an attribute link on the graph attributa.

This can easily be done through the new Properties window. The
Properties window enables you 1o view, edit, or add component
properties on the instance. You can assign a specific value for
an attribute or you can set up an attributa ink.

To specify a link you can sither type directly into the Link To celi
in the table or you can select the ellipses bution which appears in
the call and will open the Link To window which witl assist you in
making your selections. As a matter of fact, this window utilizes
another nice feature of tha SCOM dasign. When you salect the
namae of the object that you want to establish a link to, the
attribute name of the object's defaultAttribute will automatically be
salacted for you.

DetfaultAttribute is discussed in more detail below but nine imes
out of tan, this is the atiribute you will want to usa'when
establishing a link. In our case, the text entry's defaultAttribute
valua is its text attribute. Wa do in fact want the graph output
control's graph aftribute to ba linked to the text eniry conirol's
text atiribute. So with no typing what-so-evar, our link has been
establishad.

If you were to testaf your application right now, you couid type the
graph nama in the text entry controt and immediately see the
graph output displayed in the frame.

Behind-the-scenes,



1. When the link is defined in the Properties window, an event
handier is established on the object. The event handler is
listaning for the ‘attibuteName changed' event, which in our
example would be the ‘text changed' event coming from the *
text entry control.

2. The text eniry control, because of its attribute metadata
definition of sendEvent="Yes', automatically sends an svent
when its value is changed.

3. The graph output control has an event handier that is
listening for that specific event and its _onAtiributeChangsd
mathod executes.

4. An event object is passed along with the event providing
information about the name of the attribute that has besn
changed, its typs, the object that cwns the attribute and the
attribute valus. The implemeniation for the
—onAttribiieChanged method basically tums arcund and
gets the information from the event object and invokes
satAttributeValue on the atiribus that has the link
astablished.

§. The _setattributeValue method is the one responsible for
aciually changing the value of the graph aftribute on itself.

Again, all of this is accompiished through attribute metadata
definitions and setting attribute links via the Properties window.
There is no programming required. You get attribute linking for
free when using an SCOM component becausa all components
inherit this behavior. The _onAttributeChanged and

—selAttributeValue methods already have this functionality built in
as part of their implementation.

Two issuas were mentioned abova that might need further
clarification as they are used in various places throughout this
paper and in the SCOM architectura itself: the _setAtiributeValue
method and the defaultAtiribute attribute.

What does the _setAttributeValue method do and
when is it used?

Up until this point, we've been focusing on the SCOM
architecture from the component side. However, thera is also a
language side which is equally powerful called the SAS
Component Language (o SCL). SCL has been enhanced to
support 2 new programening styla relerred 1o as dot syntax. Dot
syntax goes hand in hand with the new component architecture
because your SCL code is simpler and can ba consistent across
all components.

For example, in Version 6, to programmatically change the name
ot the graph displayed in a SAS/GRAPH® Output object, | could
use either statement below:

cali notity{‘graphob, *_set_graph_",
‘sashelp.eisgeph.lilebulb.grseg’);

graphobj = ‘sashelp.eisgrph.litebulb.gresg’;

The first approach required you 1o know which method to invoke
as well as tha syntax for its parameter list. In Version 6, when
you referenced the object by its name in your SCL, you were
actually setting or querying the value of the object. That is what
the second approach is doing. And while it provided a nice short
cut, it was also somewhal inconsistent because the object value
type differed from object to object and it was not always obvious
what characteristic the object name was actually reterencing.

or

In V7, there is a comumon language approach to getting and
seiting attribute valuas on your components which is dot syntax.
Using the same example, the foliowing would set the value for the
graph attribute:

graphobj.graph = ‘sashelp.eisgrph.litebutb.grseg’;
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in order for you to use dot syntax, the object name must be
daclared as an object so that it references the object id and not
the value as is the default for Version 6 legacy classes. New
Version 7 componenis use this approach by default. When using
legacy classes, you can simply change the valua of the cbject's
objectNameUsage attribute from value to /D. This will enable
you to use dot syntax aven for instances of legacy classes.

Once you begin using dot syntax, it is also important to
understand how that statement gets iranslated intemally by
SAS/AF sottware,

Basically, when you use dot syntax, it transiates internally to
eithar a _setAttributeValua or _gsiAttributeVaiue method call
(depe)nding on whether you are changing or querying the attribute
value).

Thesamomodsarenmeﬂmdirommnommclassaﬂdmmaina
lot of functionality. They are the backbona to much of tha
behavior attributes provide.

For example, the _setAttributeValue method
varifies the aftribude exists
« verifies the typs of the attribute matchas the typa of the
value being set or queried
= on a set call, vaiidates the value against the vatid values list
if one exists in the attribute metadata
+ invokes tha setCAM or getCAM appropriately if they axist
= on set calls, if nona of the above conditions have produced
an error condition, the method then
* storas the value oithar on the attribute list or on the
1V list if it is linked fo an IV
+ sends tha ‘attributeName changed’ event if tha
attribute has sendEvenmt="yes'

It you were to invoke the setCAM or getCAM mathod directty, alt
of the above functionality would be lost. Your application with
respect to attribute finking for example, would not parform as
expected since _setAttributeValue is the one that is responsibie
for sending out the ‘attributeName changed event. So

_SetAttributeValue is a very imporiant piece of the undarlying
architecture.

What does an object’s defaultAttribute buy you?

Briefly described earlier, this atiribute lets you spacify the name
of another attribule on the object. Typically, you would assign the
attribute that has the most meaning for tha componaent - the
single piece of information that if someona queried your abject, it
would ba the value of the defaultAttribute attribute that would be
useful information 1o retum. In the sxamples we'va besn
discussing, the graph output control would set defaultAttribute to
graph. The text entry control has text as its defaultAttribute.

Setting this attribute on all of your components offers multiple
advaniages. From the user-interface standpoint, there are
several places in the Class Editor and in the Proparties window
that ask you for the name of an atiribute on an object. By datfault,
these windows will initialize the value to be what is specified for
the object’s defaultAttribute. Our aitributa linking example
above already mentioned that whan establishing an attsibute link,
the Link To window fills in with the nama of the defauliAttribute
automatically.

This information is used in other places as wail such as when
defining the draginio and droplnio attributes which control what
information is passed between objects during the drag and drop
process. This saves typing since in most of these situations, you
will ind that the defaultAttribute is the one you want setected.
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From a programming viewpoint, this attribute also has much
value. If you are famitiar with the SCL. SET function. Using SET
can significantly redute the coding required for accessing
variable values in a data set. After a CALL SET, whenever a
read is performed from the SAS data set (i.e., FETCHOBS call),
the values of the correspondiryg SCL variables are set o the
values of the matching SAS data set variables.

To think of a realistic example, suppose you have a frame that
contains two text eniry objects and the names of thesse objects
are ‘firstName’ and 1astNama’. The purpose of this rame is 1o
read obsefvations from a SAS data set that has variabies by the
same name as the text entry controls on your frame. Performing
a CALL SET and then a FETCHOBS will aytomatically cause the
taxt entry fields to display the values for firstName and lastName
from the observation.

This will work automatically because behind-the-scenes, a
_setAttributeVatue call is made on each object and it usas the
setting of each object’s defaultAttribute attribute to determine
which attribute 10 set the value for. In the case of & text entry
control, its defavitAttribute setting is its text attribute which
makes sense since that is the single most important information a
text entry conirol owns most likely. Thus, the value from the
firstNama variable in the data set will automatically get set as the
taxt attribute on the firstName object. The same ocours for the
lastName object and for ail objects in the frame whenaver
SAS/AF finds an object name that maiches the name of a
variable in the open data set.

Drag and Drop

In Version 6, in order for you to build any application that utilized
drag and drop functionality, you had to override one or more of
the drag and drop methods. A simple example would be a frame
that has a list box that displays the 4-lavel GRSEG entry namas.
The frame also has a SAS/GRAPH Output object on it. You want
the usar to be able to drag an item from the list box and have the
graph automatically dispiay in the graph output control.

To do this in V6, you'd need the following FRAME SCL code:

mhwmmsmmm

P craate an instance of the SAS catalog class *f
calclass= loadclass(‘sashelp.fsp.catalog.class’);
calobj = instance({catciass);
antryinio = makelisi();
I takt it which catalog you want 1o relrieve enby names from */
call send{catobj, °_setup_", ‘sasheip.aisgiph’);
1" retrieves & list of sublists with calalog entry information for
(BRSEG
antrias only */
call send(catobj, °_get_members_', entryinfo, ‘fbname cainame
I* antrias is the name of tha variable spacified in the list box's
attribute window as the one that will contain the SCL list to fil
the iist
box */
entrias = H
I loop through the eniryinfo kst 1o buikd the fullname string to insart
nto

the list hat displays in the list box */
doj= 1o liskn{sniryinfol
sublist = getitamientryinio, i
b = getntamaisublist,'LIBNAME',1,1,";
cat = gatnitemcisublist, ‘CATALOG'1,1,");
entry = petnitemc{sublist, ‘OBINAME'3 1.";
‘ 1ype = getnileme{subist, ‘OBJTYPE'1,1,%;
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fuliname = trim(Eb)l. itssn{cal)il’. Hrim{entry)IF. litim{typa);
1c = insertc(entries, Ritname, -1);
and;
F cearrup */
fc = deliisi{eniryinfo, Y};
call send{catobj, *_term’);
retum;

TERM:
e = delistjntrias);
retum;

And, you'd nead to override the _getDragData method on the
drag site object (list box):

geldata: method rep op $ 40 data x ¥ 6;
trep ="_DND_TEXT" then do;
call sanci_seff_, ‘_get_last_sel ', row, issel, text);
1o = satitemc{data, text, 1,'y);

end;
elsa call supar(_salf_, °_gat_drag_data ', rep, op, dala, x, y};
endmethod;

And, you'd need to overrida the _drop method on the drop site
{graph output):

drop: method rep op $ 40 data B from $ 7 x ¥ 8;
if rop =*_DND_TEXT then do:
grafname = gatitame{data, 1);
eﬂdealleuami( salf_, °_sat_graph_", grainama);

alse call super_seil_,*_drop_, rep, o, dala, from, ¥, y);
endmethod;

n comparison, to accomplish the same thing in V7, you would
take the following steps:
« create the list box on your frame.
« from the new Component Window, select the Catalog Entry
List Mode! and drop it on top of the list box (this establishes
a model/view relationship which is discussed in more detail
later in this paper).
« in the Properties window, set the following attributes on the
Catalog Entry List Model component:
= catalog = ‘sashelp.aisgrph’
= typeFilter = 'GRSEG'
= which will automatically display the list of GRSEG entries
available from that catalog in the list box due to the
model/iview communication that occurs behind the scenas.
+ In the Propariies window again,
= for tha Jist box, set dragEnabled = 'Yes'
= for the graph, set dropEnabled = ‘Yes’

Then make sure your SCL code appears as follows:
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“Where's the beef?”, you ask. That's fightt Absoldely na SCL
has to ba written 1o enabls basic drag and drop applications like
these. Just run your applicalion and watch it go!

In the example above, the list box control already has dafaults set
for its draginfo attribute 10 send the value of the currently
selecteditem aftribute when dragged. The graph ouiput control
also has default dropinfo attribute settings to take the value
passed to it and set it on its graph attribute. Since the value of
the selecteditem will be a 4-lavel GRSEG name, that is what the
graph attribute expects and it will then display the graph. .

When the drop occurs, the _drop method is passed an object that
comains data which includes the narhe of the drag site attribute
and its value. The _drop method uses this information to invoke
—satAttributeValue on itself. The attribute sat on the drap site
comes from the droplinfo attribute.

And since all of the V7 components that SAS/AF software offers
will alrsady have default drag and drop aftribute settings, it truly
makes drag and drop a valy simple process. If you want fo
change the dofaults, they're just attributes like everything else.
Simply go to the Properties window and use the provided editors
to specify something differant. Again, no SCL code needed!

Model/View

In the above example, you probably noticed the amount of code
that was eliminated to fill the list box with a list of GRSEG entiies
rom a specific catalog. The reason that coda is no konger
needed in V7 is bacause we now offer modalview as way to
eslablish communication between a modaet (like the Catalog Entry
List Model) and a viewer {like the List Box Control).

The new Version 7 modeis are already enabled for modeliview
communication through thair suppor for the staticSinngList
interface. All of our viewer controls that display things in lists
have baen enabled for model/viaw communication as well using
the same interface.

Interfaces ase naw to V7. Using tha Interface Editor, you can
define an interface which is basically a sat of nules that two
components must follow in order 1o establish a2 modal/view
relationship. Basically, an interface contains a set of methods
with specific method signatures. One component says it
supparts the inlerface. Another component says it requires the
interface.

Whaen dragging a mode! onto a frame and dropping iton topof a
viewer, SAS/AF software goes to work and based on each
componernt’s interface information, establishes the madel/iview
velationship for you. One indicator that a model/view relationship
has been established is by looking at the viewer's model
aftribute. It should contain the name of the model. You can share
the same modal across muliiple viewers in your frame by satting
the model attribute directly on each viewer.

Due to the interface, the viewer has baen designed 1o know how
and when to communicate with the model to get data, In our
axampte, the viewar knows how ta get to the list of itams that the
model creates and then displays it

Behind-the-scenes,

1. When the model attribute is set in the Properties window,
an avent handier is established on the viewer. The event
handler is listening for the ‘contents updated’ event,

2. The ‘contents updated’ event gets sent by the madel when
one of its attributes spacified in the
contenisUpdatedAttributes attribute changes. The
contentsUpdatedAtiributes attribute contains the name of
one or mors attributes on the component. These attributes
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are the ones that the component has idantifiad as being
critical. Thay affect the contents of the model and the viewar
should be notified when their values change.

3. Tha viewer has an event handler that is fistening for this
event and its _onContenisUpdated method executes. It's up
1o the viewer in its _onContentsUpdatad 10 then call back to
the model 1o retrisve updated information. It knows how to
communicate with the model bacause of the mathods
defined in the interface.

In our example, the _onContentsi)pdated method on the viewer
has been overridden to invoke the _getitams method on the
moded. This method is defined in the static: ist interiace,
thus, talling the viewer that it is implemented by the madel and
can be invoked,

While this approach to establishing communication betwaen
objects does require programming, it is encapsulated method
code and transparent to the end users working with these
components in the frama.

Model/View in its simplest form appears to mimic attribute knking
behavior where you get tha value for one attribute from the value
of another attribute. But, often the modat/view communication
process is much more compiex than simply accessing one or two
attributes. Through the use of interfaces, components can be
designed so that even the most complex relationships can be
established by simply specifying a model value,

CONCLUSION

The sooner you bagin working this functionality into your
application designs, the sooner you will reap tha rewards of lower
development and maintenance costs. Through the use of
attribute linking and drag and drop you will have less cods to
manage. By designing new components with the modal/view
mathodology in mind and utitizing interface support, you should
experience a significant drop in your project time to completion
due 10 the code reuse that will quickly begin 1o take place.

There were many naw jerms and concepts introduced in this
paper. Hopefully, this has shed some light on what they mean
and how you will be able 1o take advantage of them in your
application developmaent environmant.
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