Persistence Brings Success

by Joanna Carter

‘I am doing some serious research into the area of object
storage mechanisms with the idea of creating a
TObjectSore component that can be used in much the
same way as a TTable or TQuery. | hope to bring you some
results soon.” — BUG News May/June 1998.

Thank you for your patience. It hasbeen two and ahalf years
sincethat article and | have just about completed an Object
Store that does not work at design-time. Since that article,
my research has prompted me to move further and further
away from using data-aware controls, but isthat abad thing?
I have found many dissenting voices discussing the prosand
cons of using data-aware controls, and would like to take a
moment to discuss some of those views.

The main advantages of data-aware controls are said to be:
i You can see data in your forms at design-time.

o You get character-by-character validation of entries.
° They are easy to use.

However some of the disadvantages are:

o Moving between data-aware controls can trigger
unwanted eventsin the underlying data.

o It can be difficult to validate data entered, before it
is sent to the database.

o They tie the form directly to the data — changing a
field name or type means changing every form that
field appears on.

If we were to discard data-aware controls, what would it
cost to change?

How important is seeing data at design-time — surely we
can tell how much room text is going to take up; and with
the speed of Delphi’s compiler, isit that time consuming to
run up the form in atest program?

There is awealth of third party controls out there that will
look after character validation, entry masks, etc.

How many times have you had to spend time working out
how to validate data; and how many extra datasets do you
have to manage to do lookups, etc?

How much SQL do you have to write to bring data into a
particular form in yet another arrangement?

What | am suggesting is not intended just to rubbish the
idea of using data-aware controls, but to cause you to think
about just how much work you are doing to use ‘ time-saving’
components.

Gerald Nunn has designed an excellent custom dataset that
can be hooked up to a TCollection; and there is a thread
running in one of the newsgroups, al of which seemsto be
in pursuit of the holy grail of an IDE based object-oriented
framework. However, | do sometimes wonder if we arein
danger of forgetting that we are meant to be programmers;
and programmers write code... Don’'t they?

Thereis, however, an dternative to using data-aware controls
that | believe can simplify the whole process of writing and
maintaining applications.

The Object of the Exercise

Let me describe what using my Object Store is like.

| have designed an Object Store that is capable of looking
after the creation, retrieval, updating and deletion of objects.
Objects have no knowledge of their ultimate source or
destination and can be used without any thought of whether
they are being retrieved from a local database, SQL,
Paradox, Text file, or from another computer anywhere else
in the world. Different objects can be retrieved from
different databases on different computers and referential
integrity will be maintained. Should adatabase haveto move
from one flavour of SQL to another, the whole process can
usually be done in an afternoon, without changing one line
of codeintheapplication objects. Onceyour particular flavour
of storage mechanism has been coded, &l that is necessary is
to register the classes and properties you will be using,
together with the columns and tables that they are stored in.

The Object Storewill even storeinherited classes, by storing
the differences from the base class in related tables. This
arrangement enables me to browse the common properties
of different classes that derive from the same base class. In
other words, | can browsethrough alist of Customer, Supplier
and Employee objectswithinthesame ListView, and yet when
| want to edit any of these Person objects, the correct type of
form will be created for the appropriate class of Person.

To help with the choice of form for editing, | use a Form
Factory where classes of forms can be associated with classes
of objects without the objects knowing anything about the
forms that will be used to edit them. If | want to change the
style of form that edits a particular class, | just change a
register entry and the whol e application carries on working.

Most of my forms are derived from a few standard forms
that have all the basic OK/ Cancel/Apply logic written once
andfor al. All that isrequired in aderived formisto override
a method to read properties into the edits of the form,
another method to write the values from the edits to the
properties; and to use the IDE to design the layout of the
edits and hook the OnChange event of all edits to a special
event handler aready written in the base form.

From the Drawing Board to the
Workshop

First of al, Let me start by writing a description of a type
of object that | wish to work with:

type

TSt ockl tem = cl ass( TPDObj ect)

private
f Code: String;
fCurrentPrice: Currency;
f Dat eLast | ssued: TDate;
fDescription: TStrings;
fListPrice: Currency;
f Uni t Of Measure: TUnit Of Measure;
function GetAveragePrice: Currency;
function GetDescription: string;
function CetStockLevel;
procedure Set Code(const Value: String);
procedure SetCurrentPrice(const Val ue:

Currency);



procedure Set Dat eLast| ssued(const Val ue:
TDat e) ;
procedure Set Description(const Val ue:
string);
procedure SetlListPrice(const Val ue:
Currency);
procedure Set Unit Of Measur e(const Val ue:
TUni t Of Measure) ;
pr ot ect ed
function GetDescriptor: string; override;
public
constructor Create; override;
destructor Destroy; override;
procedure Del ete; overri de;
publ i shed
property AveragePrice: Currency
read Get AveragePri ce;
property Code: String
read f Code
wite SetCode;
property CurrentPrice: Currency
read fCurrentPrice
wite SetCurrentPrice;
property Datelastlssued: TDate
read fDatelast!|ssued
write SetDatelastlssued;
property Description: string
read GetDescription
wite SetDescription;
property ListPrice: Currency
read fListPrice
wite SetlListPrice;
property StockLevel: |nteger
read Cet StocklLevel;
property UnitOf Measure: TUnit Of Measure
read fUnitCf Measure
wite SetUnitCf Measure;
end;

You will notice that TStockltem derives from TPDObject,
which is a base class that knows how to CRUD (Create,
Retrieve, Update and Delete) instances of itself. If | want to
save an instance of TStockltem, al | have to do, in my
program code, is to say MyStockltem.Store. It will even
know if it has been retrieved from the database and needs
updating, or if it is a newly created object that has to be
inserted into the database.

Most of the properties of TStocklitem read directly from
the underlying private fields and write via setter methods.
However, there are some properties that behave in a non-
standard fashion:

Description is meant to be amulti-line memo style property
and thereforethe privatefieldisaTStringsthat can maintain
line breaks, etc. In order to make life easier for storing,
retrieving and displaying, | have madethe published property
astring; this means that | need both a Get and a Set method
to tranglate the contents of the TStringsto and from a string.

function TStockltem Get Description: string;
begi n

Result := fDescription. Text;
end;

procedure TStockltem Set Descri ption(const
Val ue: string);
begi n
fDescription. Text := Val ue;
end;

This technique also allows you to store any properties in
one format or type and display them in another.

Of course, using a TStringList meansthat it hasto be created
as does the TUnitOfMeasure we are going to look at next.
To do thisis a ssimple matter of overriding the constructor
and destructor:

constructor TStockltem Create;
begi n
inherited Create;
fDescription := TStringList. Create;
fUnitOf Measure : = TUni t Of Measure. Creat e;
end;

destructor TStockltem Destroy;
begi n

fUni t O Measure. Free;

f Descri ption. Free;

i nherited Destroy;
end;

The UnitOfMeasure property can be read directly from the
private field as usual, but when it comesto writing, we have
to use the Assign method of TPDObject which will copy
the contents of one object into another rather than just
copying the address.

procedure TSt ockltem Set Uni t Of Measur e( const
Val ue: TuUnit Of Measure);
begi n
f Uni t Of Measur e. Assi gn( Val ue) ;
end;

This is how al object type properties should be handled,
otherwise you can end up freeing an object that is still
referenced somewhere else.

Using a Getter method allows us to calculate the value of a
property without holding that value in aprivate field; thisis
the same asusing aL ookup field in a TDataset, but can bea
lot more powerful :

function TStockltem Get AveragePrice: Currency;
var
ItenCount: | nteger;
begi n
ItemCount := O;
wi th TBat chCol | ecti on. Create do
try
AddCriteria(TEqual sCriteria, ‘Stockltemn,
[self]);
Connect ;
whi |l e not |sDone do
begi n
Result := Result +
Currentltem Shel fPri ce;
ItemCount := |tenCount +
Currentltem Quantity;
Next ;
end;
Result := Result / ItenCount;
finally
Free;
end;
end;

function TStockltem Get St ockLevel : | nteger;
begi n
wi th TBat chCol | ection. Create do
try
AddCriteria(TEqual sCriteria, ‘Stockltemn,
[self]);
Connect ;
whi |l e not |sDone do
begi n
Result := Result + Currentltem Quantity;
Next ;
end;
finally
Free;
end;
end;



Whenever these properties are required, their values will
be dynamically calculated, based on whatever batches are
currently in stock. Likewise, we can use a Setter method to
determinewhat action to take should avalue beinvalid. Here
| check to see if the Code assigned to this new object has
aready been used:

procedure TStockltem Set Code(const Val ue:
String);
begi n
if not |sPersistent then
with TStockCol |l ection. Create do

try
AddCriteria(TEqual sCriteria, ‘Code’,
[Val ue]);
Connect ;
if StoredCount > 0 then
rai se

ESt ockException. Create(* Val i dati on(Code) ',
‘Stock Code already exists');
finally
Fr ee;
end;
f Code : = Val ue;
end;

Likewise, we can enforcereferential integrity with thisclass
simply by overriding the Delete method and carrying out
our validation:

procedure TSt ockltem Del ete;
begi n
if StockLevel > 0 then
rai se ESt ockException. CreateFnt (‘' Del ete
%', ‘Cannot delete, quantity still in stock’,
[fCode]);
inherited Del ete;
end;

Of course, you might say that this seems like a lot of code
towrite, especialy if you have got alarge number of classes;
but this code only has to be written once. No matter where
you areinyour program, if youwant to Deletea T Stockltem,
you will be sure that all you have to write is
MyStockltem.Delete and, if thereis any stock left, you will
not be allowed to proceed.

Having looked at what is involved in writing an object that
knows how to CRUD itself, we will go on to look at the
idea of a collection of objects that we have already used to
validate properties.

type
TSt ockCol | ection = cl ass(TPDCol | ecti on)
private
function Getltenms(ldx: |nteger):
TSt ockl tem
public

constructor Create(AOaner: TPDObject =
nil); override;
function |ItenC ass: TPDCObj ect C ass;
override;
function Additem(AO D: TAD) : TStockltem
function Currentltem TStockltem
property Itenms[ldx: Integer]: TStockltem
read Cetltens; default;
end;

All collections derive from TPDCollection, which like
TPDObject knows how to get its own data. What is more
TPDCollection gets data in chunks, the size of which can be
determined to suit the anticipated usage. TPDCollection
supports the concept of an Iterator, which can be defined as:

IPDiterator = interface
[ XXXXXXXX= XXXXK= XXXX= XXXX= XXXXXXXXXXXX} ' ]
function Currentltem TPDObject;
procedure First;
function | sDone: Bool ean;
procedure Next;
end;

Because some of the TPDCollection methods like
Currentltem and AddItem only return aTPDObject, itismore
convenient to work with instances of the class of the
collection than having to continually cast these to the
desired type. We therefore write methods that simply
convert the result of the TPDCollection methods. Note that
these methods cannot override the base methods as they
must return the different type:

function TStockColl ection. Addltem TStockltem
begi n

Result := TStocklten(inherited Addlten);
end;

function TStockColl ection.Currentltem
TSt ockl tem
begi n
Result := TStocklten(inherited Currentltemn;
end;

function TSt ockCol | ection. Getltens(ldx:
Integer): TStockltem
begi n
Result := TStocklten(inherited Items[ldx]);
end;

constructor TStockColl ection. Creat e( AOwer:
TPDObj ect = nil);
begi n
i nherited Create(AOaner);
Chunksi ze : = 15;
end;

The primary reason for overriding the constructor isto allow
usto set how many recordswill beretrieved inachunk. The
underlying data broker will add this number of records to
the collection every time Next is called, spreading the
network traffic and allowing the broker to close the database
transaction as soon asthe collection isfully populated, even
if you have not read to the end of the collection. | have also
implemented a full Cursor class for PDCollection, which
allows you to go to the Last object and to step backwards
through the collection by calling Prior, but as SQL only
returns a Unidirectional cursor, it means the entire table
would have to be retrieved before you would get to the last
record. If you really need to go to the last object in a
collection, it is better to reverse the order of the objectsin
the collection and go to the first one.

And that is all the extra code you have to write to create a
collection of any type of object.

How Much, How Many and Which Way
Round?

When it comes to using these collections in a program, you
need to specify the range of objectsthat you wishtoretrieve
and also the order that the objects should be sorted by.

TPDODbject supports the idea of a Proxy, or minimal object.
When you register a class, you specify which properties
you are most likely to use when browsing the collection,
and these will be the only values that will be retrieved from
the database, thus significantly reducing the load on the



database as well as network traffic. Whenever you want to
edit an object, you will set the object’s IsProxy property to
False and then call Retrieve, thus executing a retrieval of
all the properties of the object.

To give you some idea of the benefits of setting up this
system of paging and proxy objects, | can make it appear
that | havefilled aListView with 15,000 objectsin lessthan
a second. As long as the data is moved through a page a a
time, the user should not be aware that all the data is not
already there. On the other hand, if the user were to press
Ctrl-End, they would have to wait between 5 and 10 seconds
for thelist to fill the first time but, thereafter, the entire list
can be navigated virtually instantly.

procedure TSt ockForm RetrieveStock(Val ue:
string);
begi n
St ockCol | ecti on. ProxyQbj ects : = Fal se;
St ockCol | ection. AddCriteria(TStartingCriteria,
‘ Code’, [Value]);
St ockCol | ecti on. AddOr der By (* Code’ ,
obdDescendi ng) ;
St ockCol | ecti on. Connect ;
end;

This example method starts off by saying that we want to
retrieve the full objects (because we are only hoping for a
small result set!), by setting ProxyObjects to False. Then
we add a Selection Criteria that stipulates that only objects
whose Code startswith the Value passed in will beretrieved.
We want to order the collection on the Code property in
descending order and finally we call Connect to enable the
Broker and retrieve the first object.

Thereis a great deal more to discuss on this subject, and |
will continue to reveal more of the Object Store in
subsequent articles.

Conclusion

We started off by taking a quick look at some of the pros
and cons of data-aware controls, and then went on to
describe some of the benefits of using an Object Store. Next
we looked at the design of a class that derives from
TPDODbject, TStockltem. We looked at the use of property
Get and Set methods to provide data trandl ation, calculated
values, and ameans of validating values. We said that it was
possibleto override methods like Delete to provide ameans
of enforcing referential integrity.

The concept of a collection of objects is encapsulated in
the TPDCaollection class and we looked at the few, minor,
methods that need to be overriden to enhance the usability
of the collection. A Cursor is available for use with the
collection, but this can cause speed problemsif acdl is made
toLast onalargecollection. A better alternativewasto reverse
the order of the collection and go to the First object.

Finally, welooked at how TPDObject supportstheideaof a
Proxy version, which allows us to retrieve only sufficient
datato browse, thereby reducing database and network | oad,
with the use of Selection Criteriato limit the range of objects
returned and specifying the order of the objects returned.
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