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BasePtr = "Base; 
Base = object 

L1, L2: LinePtr; 
constructor Init(Sl, S2: Line); 
destructor Done; virtual; 
procedure Dump; virtual; 

end; 

DerivedPtr = "Derived; 
Derived = object(Base) 

L3, L4: LinePtr; 
constructor Init(Sl, S2, S3, S4: Line); 
destructor Done; virtual; 
procedure Dump; virtual; 

ad; 

var 
BP: BasePtr; 
DP: DerivedPtr; 

constructor Base.lnit(Sl, S2: Line); 
bagin 

New(L1); 
New(L2); 
11" .- S1; 
12" := S2; 

ad; 

destructor Base.Done; 
begin 

Dispose(L2); 
Dispose(L1); 

ad; 

procedure Base.Dump; 
begin 

Write1n('B: " L1", " " L2", '.'); 
ad; 

constructor Derived. Init (Sl, S2, S3, S4: Line); 
begin 

Base.lnit(Sl, S2); 
New(L3); 
New(L4); 
13" .- S3; 
14" := S4; 

and; 

destructor Derived.Done; 
begin 

Dispose(L4); 
Dispose(L3); 
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Base.Done; 
end; 

procedure Derived.Dump; 
begin 

WriteLn('D: " L1A, " ',L2A, " " L3A, " " L4A, '.'); 
end; 

begin 
New(BP, Init('Turbo', 'Pascal')); 
New (DP, Init('North', 'East', 'South', 'West')); 
BPA.Dump; 
DPA.Dump; 
Dispose (DP, Done); 
Dispose (BP, Done); 

end. 

The next example demonstrates how the previous one can be 
rewritten to implement error recovery. The type and variable de­
clarations are not repeated, because they remain the same. 

Chapter 5, Ins/de Turbo Pascal 

constructor Base.lnit(Sl, 52: Line); 
begin 

New(L1); 
New(L2); 
if (L1 = nil) or (L2 = nil) then 
begin 

Base.Done; 
Fail; 

end; 
L1A := 51; 
L2A := 52; 

end; 

destructor Base.Done; 
begin 

if L2 <> nil then Dispose(L2); 
if L1 <> nil then Dispose(L1); 

end; 

constructor Derived. Init (Sl, S2, S3, 54: Line); 
begin 

if not Base.lnit(51, S2) then Fail; 
New(L3); 
New(L4); 
if (L3 = nil) or (L4 = nil) then 
begin 

Derived.Done; 
Fail; 

end; 
L3" := 53; 
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L4" := S4; 
end; 

destructor Derived.Done; 
begin 

if L4 <> nil then Dispose(L4); 
if L3 <> nil then Dispose(L3); 
Base.Done; 

end; 

{$F+} 
function HeapFunc(Size: Word): Integer; 
begin 

HeapFunc := 1; 
end; 
{$F-} 

begin 
HeapError := @HeapFunc; {Install heap error handler 
New (BP, Init (' Turbo', , Pascal' )) ; 
New(DP, Init('North', 'East', 'South', 'West')); 
if (BP = nil) or (DP = nil) then 

WriteLn('Allocation error') 
else 
begin 

BP".Dump; 
DP".Dump; 

end; 
if DP <> nil then Dispose(DP, Done); 
if BP <> nil then Dispose(BP, Done); 

end. 

Notice how the corresponding destructors in Base.lnit and 
Derived.lnit are used to reverse any successful allocations before 
Fail is called to finally fail the operation. Also notice that in 
Derived.lnit, the call to Base.lnit is coded within an expression so 
that the success of the inherited constructor can be tested. 
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A 

New and modified error messages 

The following compiler error messages have been modified or 
added in Turbo Pascal 5.5. 

24 File components may not be files or objects 

The component type of a file type cannot be an object type or a file 
type, or any structured type with an object type or file type 
component. 

147 Object type expected. 

The identifier does not denote an object type. 

148 Local object types are not allowed. 

Object types can be defined only in the outermost scope of a 
program or unit. Object type definitions within procedures and 
functions are not allowed. 

149 VIRTUAL expected. 

The keyword virtual is missing. 

150 Method identifier expected. 

The identifier does not denote a method. 
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151 Virtual constructors are not allowed. 

A constructor method must be static. 

152 Constructor identifier expected. 

The identifier does not denote a constructor. 

153 Destructor identifier expected. 

The identifier does not denote a destructor. 

154 Fail only allowed within constructors. 

The Fail standard procedure can be used only within constructors. 
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$ See compiler directives 
@ (address operator) 

with method designators 80 

A 
activation, qualified 82 
ancestors 9, 12, 68, 74 

assigning descendants to 32 
immediate 12 

arrays 
range checking 71 

assignment 
compatibility 77,78,81 
statements 81 

B 
/B command-line option 

in TINSf or INSTALL 3 
binding 

early 31 
late 31,76 

Turbo Debugger and 65 
with polymorphic objects 38 

Borland, contacting 
CompuServe 4 
mailing address 4 

buffers 
overlay 89 

C 

loading and freeing up 90 
optimization algorithm 90 
probationary area 91 

C++ 8 
calling conventions 

constructors and destructors 102 

Index 

D E 

methods 81, 102 
case (keyword) 

statements 82 
Change command (Turbo Debugger) 71 
compatibility 

assignment 77, 78, 81 
object 31, 33 
parameter type 86 
pointers to objects 32 

compiler directives 
$L 103 
$R 

virtual method checking 37, 99 
computerized simulations 23 
constants 

typed 
object type 80 

constructor (keyword) 36, 73 
constructors 

calling conventions 102 
declaring 83 
defined 36, 84 
error recovery 106 
implementation 83 
inherited 77 
virtual methods and 36 
VMTP and 37,50, 79, 84, 97, 100 

customizing See TINST 

D 
data 

objects 
changing 71 
inspecting 70,71 

structures 
tracing through 71 

x 

debugger, integrated See methods, debugging; 
objects, debugging 
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debugging 
methods See methods, debugging 
objects See objects, debugging 

declaration 
constructors 83 
destructors 83 
methods IS, 16, 76, 83 
object instances 13 
object types 74 

Descend command (Turbo Debugger) 71 
descendants 12,68,74 

immediate 12 
designators 

field 19,79 
method 78, 79 

@ (address operator) with 80 
destructor (keyword) 73 
destructors 84 

calling conventions 102 
declaring 52, 83 
defined 52, 84 
dynamic object disposal 54 
implementation 83 
polymorphic objects and 53 
static versus virtual 52 

directives See compiler directives 
Dispose procedure 

extended syntax 51,99, 103 
constructor passed as parameter 79, 84, 86 

domain, object 74 
dotting 13, 17, 21 
dynamic object instances 49-60 

allocation and disposal 50, 54, 102 

E 
early binding 31 
encapsulation 9, 23 
error checking 

dynamic object allocation 106 
virtual method calls 99 

error messages 
compiler 111 
Turbo Debugger 72 

Evaluate window 
calling methods in 67 
objects and 64, 66 
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event handling 
virtual methods and 42 

exported object types 19 
extensibility 47, 78 
external (keyword) 103 

F 
fields, object 13, 74 

accessing 14, 16,23 
designators 19, 79 
inherited 13 
scope 17, 76, 83 

method parameters and 19 
files 

graphics, installing 3 
obsolete, deleting 3 

Find Procedure command 
methods and 64 

format specifiers 
objects 64 

Function Inspector window (Turbo Debugger) 
70 

functions 
heap error 106 
methods denoting 81 
OvrGetRetry 91, 95 
SizeOf 100 
TypeOf 101 

G 
GRAPH.TPU 

installed in a separate directory 3 
graphics 

files, installed in a separate directory 3 

H 
heap error function 106 
hierarchies 

object 12 
common attributes in 38, 41 

tree 68 
Hierarchy command (Turbo Debugger) 70, 72 

IDE See integrated development environment 
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immediate ancestors and descendants 12 
implementation 

constructors 83 
destructors 83 
methods 76, 83 

inheritance 9, 10, 11, 74 
showing during debugging 70, 71 

InitGraph procedure 
path name to graphics directory 3 

Inspect command (Turbo Debugger) 68, 69, 70, 
71 

INSfALL2 
/B command-line option 3 
LCD or composite screen display 

adjusting 3 
installing Turbo Pascal 2 
instances 

defined 11 
dynamic object 49-60 
object 77 

declaring 13 
linked lists of 54 

static object 10-49 
integrated debugger See methods, debugging; 

objects, debugging 

K 
keywords 

L 

case 82 
constructor 36,73 
destructor 73 
external 103 
object 12,73 
virtual 35, 73, 76 
with 79,82 

$L compiler directive 103 
laptop computers 

display, adjusting 3 
late binding 31, 76 

Turbo Debugger and 65 
with polymorphic objects 38 

LCD mode 
display, adjusting 3 

linked lists 54 

Index 

M 
methods See also objects 

activation, qualified 82 
assembly language 18, 103 
calling 15 

as functions or procedures 81 
conventions 81, 102 

debugging 63, 65 
declaring 15, 16,83 
defined 14, 74 
designators 78, 79 

@ (address operator) with 80 
external 18, 103 
Find Procedure command and 64 
Function Inspector window 70 
identifiers, qualified 76 

accessing object fields 21, 79 
in method calls 78, 82 
in method declarations 15, 17, 83 
scope and 65 

implementation 76, 83 
inspecting 69-70,71 
overridden, calling 82 
overriding inherited 25, 77 
parameters 

naming 19 
Self 18, 81,82, 83 

debugging and 64, 66 
defined 102 
explicit use of 18 

type compatibility 86 
positioning in hierarchy 41 
procedures versus 41 
qualified activation 82 
scope 17 
static 29, 76 

calling 78 
problems with inherited 27 

virtual 30, 76 
calling 78, 81, 101 

error checking 99 
event handling and 42 
polymorphic objects and 35 
static versus 41 

methods. declaring 76 
Methods command (Turbo Debugger) 71 
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N 
New Expression command (Turbo Debugger) 

71 
New procedure 50 

extended syntax 50, 99 
constructor passed as parameter 79, 84, 86, 
102 

used as function 51, 87 

o 
object (keyword) 12, 73 
Object Hierarchy window (Turbo Debugger) 70, 

67-72 
Object Instance Inspector window (Turbo 

Debugger) 70 
array ranges 71 
changing data values 71 
methods and 71 

Object Type Inspector window (Turbo 
Debugger) 68, 69 
complex data structures and 71 

objects See also methods 
ancestor 12, 74 
constructors 

declaring 83 
defined 36, 84 
error recovery 106 
implementation 83 
inherited 77 
virtual methods and 36 
VMTP and 37,50,79,84,97, 100 

data 
changing 71 
inspecting 70,71 

debugging 63 
Evaluate window and 64 
stepping and tracing 63 
Watch window and 64 

defined 8 
descendant 12, 74 
destructors 84 
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declaring 52, 83 
defined 52, 84 
dynamic object disposal 54 
implementation 83 
polymorphic objects and 53 

static versus virtual 52 
domain 74 
dynamic instances 49-60 

allocation and disposal 50, 54,79,84, 102 
extensibility 47 
fields 13, 74 

accessing 14, 16, 23 
designators 19, 79 
inherited 13 
scope 17, 76, 83 

method parameters and 19 
hiding data representation 24 
hierarchies 12 

common attributes in 38,41 
inspecting 67 
tree 68 

inheritance 74 
showing during debugging 70, 71 

inspecting 69-70 
instances 77 

declaring 13 
linked lists of 54 

internal data format 97 
passed as parameters 

compatibility 33 
pointers to 77 

com patibility 32 
polymorphic 33, 77, 78, 81, 86 

late binding and 38 
relative position 61 
static instances 10-49 
Turbo Debugger and 65 
typed constants of type 80 
types 74 

com patibility 
31 

exported by units 19 
inspecting 69-70 
list of 68 

types. declaring 74 
units and 19 
virtual method table 99 

pointer 97 
initialization 37, 100 

virtuai methods 
call error checking 99 
calling 101 
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Overlay unit 89 
procedures and functions 91, 94 
variables 91 

overlays 
buffer 89 

loading and freeing up 90 
optimization algorithm 90 
probationary area 91 

in .EXE files 95 
load operations, customizing 92 
manager 89 

overridden methods, calling 82 
overriding inherited methods 25,77 
OvrGetRetry function 91, 95 
OvrSetRetry procedure 91, 94 

p 
parameters 

method, naming 19 
Self 18, 81, 82, 83 

debugging and 64, 66 
defined 102 
explicit use of 18 

type compatibility 86 
VMT102 

pointers 
assignment compatibility 77 
to objects 77 

polymorphic objects 33 
late binding and 38 
virtual methods and 35 

polymorphism 30, 31, 32, 33 
assignment compatibility 78 
object instance assighment 81 
parameter type compatibility 86 
pointer assignment 77 

probationary area, overlay buffer 91 
procedures 

Dispose 
extended syntax 51, 99, 103 

constructor passed as parameter 79,84, 
86 

methods denoting 
calls to 81 

methods versus 41 
New 50 

extended syntax 50,99 

Index 

constructor passed as parameter 79, 84, 
86, 102 

used as function 51, 87 
OvrSetRetry 91, 94 
statements 81 

programs 
debugging See debugging 

Q 
qualified activation 82 
qualified method identifiers 76 

R 

accessing object fields 21, 79 
in method calls 78, 82 
in method declarations 15, 83 
scope and 65 

$R compiler directive 
virtual method checking 37, 99 

Range command (Turbo Debugger) 71 
records 

types 11 
relative position 61 

5 
scope 

object fields and methods 65 
scope, object fields and methods 17 
Self parameter 18, 81, 82, 83 

debugging and 64, 66 
defined 102 
explicit use of 18 

Show Inherited command (Turbo Debugger) 70, 
71 

Simula-67 23 
simulations, computerized 23 
SizeOf function 100 
Smalltalk 8, 23 
statements 

assignment 81 
case 82 
procedure 81 
with 13, 22, 79,82 

implicit 17 
static methods 29, 76 

calling 78 
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problems with scope of inherited 27 
static object instances 10-49 
Step Over command 

methods and 63, 65 

T 
taxonomy 10 
technical support 4, 5 
TINST 

IB command-line option 3 
LCD or composite screen display 

adjusting 3 
Trace Into command 

methods and 63, 65 
Tree command (Turbo Debugger) 68 
trees 

object hierarchy 68 
Turbo Debugger See also methods, debugging; 

objects, debugging 
Change command 71 
Descend command 71 
Function Inspector window 70 
Hierarchy command 70, 72 
Inspect command 68, 69, 70, 71 
Methods command 71 
New Expression command 71 
Object Hierarchy window 70,69-72 
Object Instance Inspector window 70 
Object Type Inspector window 68, 69 
objects and See objects 
Range command 71 
Show Inherited command 70, 71 
Tree command 68 

Turbo Pascal 
installing 2 

typed constants 
object type 80 

TypeOf function 101 
types 

object 74 
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u 

exported by units 19 
object. declaring 74 
record 11 

IU command-line option 
GRAPH.TPU file and 3 

Unit Directories command 
GRAPH.TPU file and 3 

units 
objects in 19 
Overlay 89 

utilities See INSTALL; TINST 

V 
VER55 symbol 87 
virtual (keyword) 35, 73, 76 
virtual method table 37, 99 

pointer 97 
initialization 37, 100 

virtual methods 30, 76 
calling 78, 81, 101 

error checking 99 
event handling and 42 
polymorphic objects and 35 
static versus 41 

VMT See virtual method table 
VMT parameter 102 
VMTP See virtual method table pointer 

W 
Watch 

window 
objects and 64 

with (keyword) 
statement 13, 22, 79, 82 

implicit 17 
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