




























































































































































































































































































































































































































































































































Appendix D: 

Predefined Procedures 
and Functions 

Among the features that distinguish one compiler from another, though both may be 
intended for the "same" language, is the compiler's own standard library of prede­
fined procedures and functions. A compiler's library is designed to simplify the task 
of programming, as the designer of the compiler visualizes the task. The procedures 
and functions of a compiler's library may be referred to as "standard" or "built-in." 
The compiler recognizes them by their identifier-names and takes the necessary ac­
tions. This significantly relieves the programmer of the requirement to write formulas 
or detailed, often-complex lines of code each time a recurring action or calculation is 
called by the program's code. 

Turbo Pascal for the Macintosh provides a set of predefined procedures and func­
tions that can be called by name from within the source code written by the program­
mer. The following lists the "built-ins" of Turbo Pascal, Version 1.0. 

PREDEFINED PROCEDURES 

Close(F) ................. . 
ClearEOL ................ . 

ClearScreen .......... ... . . 
Delete(S) . ...... . ......... . 
DeleteLine .. ... . . .. . . . . . . . 
Dispose(P) . . . . . . . . . . . . . . . . 
Eof ..................... . 

Close file F. 
Clear the screen to the end of the line on which the 
cursor is positioned. 
Clear the entire screen. 
Delete section of string S. 
Delete the line on which the cursor is positioned. 
Recover memory used by P". 
End of file marker. 
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Erase(F) . ................ . 
Exit ..................... . 
FillChar(V,L,D) ........... . 
Goto(X,Y) ............... . . 

Halt ... . ......... ..... . . . . 
Insert(S,D,P) ............. . 
InsertLine ............... . . 
MoveLeft . ........... . ... . 

MoveRight . ... ....... ... . . 

New(P) .......... . . . ..... . 
Read(X) ........ ... ...... . . 
ReadLn(X) . . ... . . .. . ..... . 

Release(P) ................ . 
Rename(F) ....... ... . . . . . . 
Reset(F,n) . .... ... . ...... . . 
Rewrite(F ,n) .............. . 
Seek(F,P) ................ . 
Str(N,S) .... . ....... ... ... . 
Val(S,N,P) . ..... . ........ . 
Write(X) ................. . 
WriteLn(X) ............... . 

Delete file F from the directory. 
Exit immediately from the current block. 
Fill V with data D for L bytes. 
Move the cursor to column X, row Y (1,1 is the upper 
left corner position). 
Stop the program and return to the desktop. 
Insert string D into S. 
Insert a line on the video display. 
Copy bytes from source to destination (starting at the 
lowest address). 
Copy bytes from source to destination (starting at the 
highest address). 
Create or reserve memory for P". 
Read item in from the keyboard. 
Same as Read(X) above, but move to a new line at 
the end of the read. 
Reset the heap pointer to P". 
Rename file F. 
Open file F for input. 
Open file F for output. 
Move to record P in file F. 
Convert number N to string S. 
Convert string S to number N (error at P). 
Write items out to the screen. 
Same as Write(X), but starts a new line after the 
Write expression is completed. 

PARTIAL LIST OF PREDEFINED FUNCTIONS 

Abs(A) .. ................ . 
Annuity .................. . 
ArcTan(X) ............... . 
Chr(I) .... . ... . . . ..... . . . . 
Compound ............... . 
Concat(S, . . ,S) . .......... . 
Copy(S,P,L) ...... ...... . . . 
CopySign(x,y) ..... .. . ..... . 
Cos(X) ................... . 
Eof(F) ................... . 
Eoln(F) .................. . 
Exp(X) .................. . 
FilePos(F) ................ . 
FileSize(F) ............... . 
Float .......... . ......... . 
GetPrecision .............. . 
GetRound ................ . 
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Absolute value of A (Real, Integer). 
Used in calculations of financial data. 
Arctangent of X (Real). 
Character with the ASCII value of I (Char). 
Returns the compound interest. 
Concatenate the strings (String). 
Substring of P length L (String). 
Returns the value of y with the sign of x. 
Cosine of X (Real). 
Test file F for End-Of-File (Boolean). 
Test file F for End-Of-Line (Boolean). 
Exponential of X (Real). 
Current record in file F (Integer) . 
Total records in file F (Integer). 
Convert integer-type to real-type value. 
Returns the current rounding precision. 
Returns the current rounding direction. 



Hi(I) . . .. . . .. .... . ..... .. . 
HiWord(X) ........ .. ..... . 
Int(X) ................ . .. . 
KeyPressed . . . ........... . 
Length(S) ...... . ......... . 
Ln(X) ... .. ...... ... .. ... . . 
Lo(l) ....... . ............ . 
LoWord(X) . .... . .. .. . . .. . . 
MaxAvail ................ . 

MemAvail ........ . . . . . ... . 
Odd(!) ... .. ...... . .. . . . . . . 
Ord(Sc) ............. . . .. . . 
Ord4(X) . . . . ...... .... . ... . 
Pred(X) ............. . . . .. . 
Pointer(X) .... . ........... . 
RandomX .. . ..... .. ... . .. . 
ReadChar ................ . 
Rint(x) ....... . . . ......... . 
Round(x) . . . .... . ......... . 
Scalb(x) ............... . . . . 
ScanEQ(Ch) ........ . .. . .. . 
ScanNE(Ch) . . . ... . ... ... . . 
SeekEof . . . . . . . . . . . . . . . . . . 
SeekEoln . . .............. . 
Sin(X) . . ..... . . .. ... . .. .. . 
SizeOf(X) ........ . . .. . ... . 
Sqr(A) ......... . .... .. .. . . 
Sqrt(A) . . . ... ... .. . ... ... . 
Str2Num . . . . . ......... . .. . 
Succ(Sc) .. .. ......... .... . 
Swap{I) .. . .. . ....... .. . .. . 
SwapWord .. .. . . . ...... . . . 
TestHalt .. .. . .. . ......... . 
TextException . . .. .... ... . . 
Trunc(X) .. ... . ........... . 
Xpwrl ... . ..... . .. . . .. . .. . 
XpwrY ........... . ...... . 

TURTLEGRAPHICS 

Upper byte of I (Integer). 
Returns high-order word of argument (X). 
Integer portion of X (Real). 
Keyboard status flag (Boolean). 
Length of string S (Integer). 
Natural logarithm of X (Real). 
Lower byte of I (Integer). 
Returns the low-order word of argument (X). 
Returns the size of largest contiguous free block in 
the heap. 
Bytes/paragraphs available (Integer). 
Odd/even test of I (Boolean). 
Ordinal value of scalar variable (Integer). 
Ordinal value of ordinal or pointer value. 
Predecessor of the argument X. 
Integer-type value to pointer-type value. 
Uses an algorithm for randomizing. 
Wait for a key to be pressed. 
Rounds x to an integral value. 
Rounded-off value of real; becomes integer. 
Scales x by the power of two. 
Scan a range of bytes for a (Ch) value. 
Scan a range for a non-matching (Ch) value. 
Returns end-of-file status of a file . 
Returns end-of-line status of a file. 
Sine of X (Real). 
Size in bytes of variable X. 
Square of A (A * A) (Real, Integer). 
Square root of A (Real). 
Converts a decimal string argument. 
Successor of scalar value (same type) . 
Swap upper with lower bytes of I (Integer). 
Swaps high- and low-order words. 
Returns true if halt flags are set. 
Returns true if exceptions are set. 
Truncated value of real; becomes integer. 
Returns x raised to the power of i. 
Returns x raised to the power of y. 

A graphics program, TURTLE, is included with Borland's Turbo Pascal. It is based 
on a concept developed at the Massachusetts Institute of Technology that basically 
concerns a "turtle" and its ability to move a given distance and change its direction 
at specified points. Thus, it draws lines as it "walks" along. The images that are created 
can be significantly more interesting and simpler to produce than those generated by 
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algorithms which declare cartesian coordinates. 

TURTLECIRCLE 

A brief example of a TURTLEGRAPHICS program is given in the source code 
for TURTLECIRCLE, Fig. D-1. (Note the uses clause at the second line of the code. 
It must be included to call up the appropriate interface units.) 

CODE LISTING FOR TURTLECIRCLE 

PROGRAM TurtleCircle ; 
uses MemTypes,QuickDraw,OSintf,Toolintf,Turtle 

VAR 
Angle 

BEGIN 

Integer 

PenDown 
SetPosition(75,20) ; 

FOR Angle := 0 to 89 DO 
BEGIN 

Begin to draw . .. starting at the 
approximate center of the screen . 
Complete a 90-degree turn. ) 

END. 

TurnRight(4) 
Forwd(-5) 

END ; 
ReadLn ; 

A negative number ... move to the left. ) 

Press Return to continue ... 

Fig. D-1. The source code for a Turtle Graphics program that draws a circle. 

When TURTLECIRCLE is executed, the Macintosh displays a simple circle, which 
is shown in the actual printout reproduced in Fig. D-2. 

TURTLEPATTERN 

A variation of TURTLECIRCLE produces the pattern illustrated in Fig. D-3, 
TURTLEPATTERN. The code for this program is given in Fig. D-4. 

CODE LISTING FOR TURTLEPATTERN 

Although comprehensive applications for graphics such as those that can be created 
with TURTLEGRAPHICS are beyond the intended scope of this book, I have listed 
16 TURTLEGRAPHICS procedures below which are standard in Turbo Pascal. 

PREDEFINED TURTLEGRAPHICS PROCEDURES 

Back 
Clear 
Forward 
Heading 
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Home 
No Wrap 
PenDown 
Pen Up 

SetHeading 
SetPosition 
TurnLeft 
TurnRight 

TurtleDelay 
Wrap 
Xcor 
Ycor 



TurtleCircle 

Fig. D-2. Printout of the screen's display created when the code for TURTLECIRCLE is run . 

TurtlePattern 

Fig. D-3. Printout of the screen's display created when the code for TURTLEPATTERN is run . 
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PROGRAM TurtlePattern ; 
uses MemTypes,QuickDraw,OSintf ,Toolintf , Turtle 

VAR 
Angle Integer 

BEGIN 
PenDown 
SetPosition(75,0) ; 

END. 

FOR Angle := 0 to 89 DO 
BEGIN 

TurnRight(75) 
Forwd( - 100) 

END ; 
ReadLn 

Begin to draw .. . starting at the 
approximate center of the screen. 
Complete a 90-degree turn . ) 

A negative number ... move to the left . ) 

Press Return to continue . . . 

Fig. D-4. The source code for the TURTLEPATTERN program. 

270 



Appendix E: 

1/0 Error Handling 

If you want to use 1/0 error handling more frequently than in the programs given in 
this book or if you want to expand and increase its use, the following examples can 
provide some guidance. 

Assume that a program queries you for the name of a file, and you type in a name, 
but you misspell it, make a typo, or enter the name of a file that doesn't exist in the 
disk's directory. Without 1/0 error handling, the program would abort on an 1/0 error, 
and return you to the Macintosh desktop. If you've entered data, it might not be saved, 
or it might be scrambled. Turbo Pascal solves this problem with specific compiler 
directives. 

You can disable the "abort on an 1/0 error" message and its action in sections of 
code or for the entire program by turning off the 1/0 error-handling feature. You do 
this by inserting the compiler directive {$1-}, a switch that looks like a comment. But, 
very significantly, the dollar sign adjacent to the left brace and adjacent to the uppercase 
letter I makes the difference. Write this compiler directive into your program's source 
code at the point you want to defeat the automatic abort process. 

The 1/0 error handling with its automatic abort-on-error process can be turned back 
on by inserting another switch that cancels the first; type { $1 + } , and press the Return 
key. An example is shown in Fig. E-1. 

Note again, for emphasis, that it is the$ sign that makes the I- and I+ behave 
as compiler directives rather than as comments to be ignored by the compiler. The 
default value for 1/0 error handling is { $1 + } . It is on unless you deliberately switch 
it off by appending a minus sign immediately following the combination $1. A plus sign, 
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{$I-) 
REPEAT 

Write('Type the name of the file: ') 
ReadLn(Name It) ; 
Reset(In_File,Name_It) ; 
IOerr : = ( IOres·.il t <> 0) 

IF IOresult > 0 THEN 
WriteLn('I can't find that file. Try it again.') 

UNTIL NOT IOerr ; 
{$1+) 

Fig. E-1 . An example of code that makes use of a compiler switch to display a message and prevent 
the program from crashing in the event of an 1/0 error. 

instead of a minus sign, appended to the $1 returns the directive to its default status. 
With the above example of I/O error checking and trapping appropriately inserted 

in your program's source code, if for any reason you type the name of a file that is 
not in the disk's directory, the program would not abort but would display: 

I can't find that file. Try it again. 

IOerr must be declared as a VAR of the type Boolean. Therefore, IOerr remem­
bers there was an I/O error, even after IOresult has been reset to 0. 

With this information, try revising some of the programs that ask for filename in­
puts. Include the above code sample. Select an error message that uses your own word­
ing. Several chapters do provide examples from which you can learn, and whose I/O 
error-checking segments you may want to extract and use in your own program code. 
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A 
account format, 88 
accounts receivable, 34 
addition operators, 252 
aging accounts, 34 
alphanumeric sorting, 147 
alphanumeric variables, 12 
APPRAISAL program, 153-162 
arithmetic, 13 
ASCII files 

copying and renaming of, 199 
hard copy printouts of, 201 

assets, depreciation of, 53 
automobile expense report genera­

tor, 97 
AUTOREPORT program, 97 

B 
balance sheets, 88 
banner, 43 
blocks, 253 
Boolean operator, 252 
break-even point, 163 
BREAKEVEN program, 163-172 
buffer-variables, 257 

calculator, 187 
calls, 17 

c 

Index 
capital assets, 53 
CASE statements, 113, 139 
cash in float, 33 
character strings, 13 
CHECKBOOK program, 41-52, 41 
clause, 17 
COINCHANGER program, 14, 16 
collection period, 35 
comments, 5, 257 
commissions, 173 
comparisons, 34 
compiling, 3 
constant value, 12 
constants, 261, 262 
contribution analysis, 27-32 
CONTRIBUTION program, 27-32 
control codes, 113 
conversions of English to metric, 

139 
copying ASCII files, 199 
COPYIT program, 199-200 
COUNTCHARS program, 65, 70 
counting programs, 65-72 
COUNTSTROKES program, 65, 69 
COUNTWORDS program, 65, 67-69 
crash, 2 

D 
data points, 129 

database program, three-part, 223 
DATABASE1 program, 233-240 
DATABASE2 program, 241-250 
DAYSCREDIT program, 33-39 
debugging, 2 
delimiters, 5 
depletion allowances, 54 
DEPRECIATION program, 53-64 
devices, directing information to, 14 
displaying text files, 207 
documentation, 2 

E 
EDITIT programs, 215-222 
English/metric conversions, 139 
enhancements, 7 
equidistant data points, 129 
error handling, 233 

110, 271 
error trapping, 2, 19, 140 
ERRORTRAP program, 19 
evaluating investments, 73 
expense accounts, 97 
expressions, 251, 261, 263 

F 
file-handling procedures and func­

tions, 259 
file-type, 257 
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financial net worth, 87 
FOR ... DO loop, 12 
four-function calculator, 187 
functions, 257, 258 

file-handling, 259 
predefined, 265 

G 
GOTO statement, 258 
GOTO XY function, 217 
graphics, 11 
graphics presentations, 23-26 
graphs, plotting on, 129 

H 
halo effect, 153 
headings, 253 
HISTOGRAM program, 23-26 
histograms, 23-26 

I 
110 error handling, 233, 271 
identifiers, 257, 261 
IF . . . THEN clause, 187 
lmageWriter printout, 17 
integer constants, 257 
interest payments, 79 
INVESTAL program, 73-78 
investment evaluation, 73 

L 
labels, 257 
late payers, classification of, 34 
liquidity, 34 
LISTALL program , 223, 229-232 
loan table generator, 79 
LOANPAYMENTS program, 79-86 

M 
METRICENGLISH program, 

139-146 
MINICALC program, 187-190 
mortgage table generator, 79 
moving average, calculation of, 119 
multiplying operators, 252 

N 
naming programs, 6 
near letter quality mode, 17 
NETWORTH program, 87-96 
NOT operator, 252 
number handling, 14 

0 
operators, 251 
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p 
PASSWORD program, 20 
passwords, 20 
personnel appraisal , 153 
plant asset, 53 
PLODER program, 129-138 
predefined functions, 265 
predefined procedures, 265 
PRINTERTEST1-3 programs, 

191-198 
printing, 17, 113, 201, 211 

quality control of, 191 
PRINTIT programs, 201 -206 
procedures, 9, 257, 258 

file-handling, 259 
predefined, 265 

profits, 163 
program compil ing, 3 
program creation , 3 
program enhancement, 7 
program headings, 253 
programs, 5-22 

APPRAISAL, 153-162 
AUTOREPORT, 97 
BREAKEVEN, 163-172 
CHECKBOOK, 41-52 
COINCHANGER, 14 
CONTRIBUTION , 27-32 
COPYIT, 199-200 
COUNTCHARS, 65, 70 
COUNTSTROKES, 65, 69 
COUNTWORDS, 65, 67-69 
DATABASE1, 233-240 
DAT ABASE2, 241-250 
DAYSCREDIT, 33-39 
DEPRECIATION, 53-64 
EDITIT, 215-222 
ERRORTRAP, 19 
HISTOGRAM, 23-26 
INVESTAL, 73-78 
LIST ALL, 229-232 
LOANPAYMENTS, 79-86 
METRICENGLISH, 139-146 
MINICALC, 187-190 
NETWORTH, 87-96 
PASSWORD, 20 
PLOTTER, 129-138 
PRINTERTEST, 191-198 
PRINTIT, 201-206 
REPCOMMISSION, 173-181 
SALESREPORT, 181-186 
SET PRINTER, 113-118 
SHOWIT, 207-210 
SIMPLEINTSUM, 13 
SIMPLEREALSUM, 13 
SORTER, 147-152 
ST ART, 223-226 
TIMETREND, 119-128 
TRIPREPORT, 106-1 11 
TURTLE, 267 
TYPEIT, 211-21 4 

UPDATE, 226-229 

R 
raw data, 121 
real estate, depreciation of, 54 
relational operators, 253 
renaming ASCII files, 199 
REPCOMMISSION program, 

173-181 
REPEAT .. . UNTIL loop, 140, 233 
report format, 88 
reserved words, 258, 261, 262 
return on investment, 97 
revenues vs. costs, 163 
rules, 251 
rules of precedence, 251 

s 
sales performance analysis, 181 
sales representatives, commissions 

for, 173 
SALESREPORT program , 181-186 
scrap value, 54 
SET PRINTER program, 113-1 18 
SHOWIT program, 207-210 
SIMPLEINTSUM, 13 
SIMPLEREALSUM, 13 
smoothed data, 121 
SORTER program, 147-152 
source code, 2 
special symbols, 259 
START program, 223-226 
statements, 258 
step-function order, 23 
string constants, 257 
strings, 7, 257 
syntax, 258 

T 
text editor, 215 
text file, display of, 207 
TIMETREND program, 119-128 
time-trend analysis, 119 
trapping errors, 19 
trends, 34, 119 

monitoring of, 42 
trip expense report generator, 97 
TRIPREPORT program, 97, 106-111 
Turbo Pascal 

expressions and rules for , 251 
introduction to, 1-4 
standard Pascal vs. , 257-260 

turnover ratio, 34 
TURTLECIRCLE program, 268 
TURTLEGRAPHICS program, 267 
TURTLEPATTERN program, 268 
type , 257 
TYPEIT program, 211-21 4 
typing to printer, 211 



u 
unary minus, 251 
UPDATE program, 223, 226-229 
user interaction, 8 
USES clause, 17 
utilities, 2 

utility programs, 201 

v 
values , 12 
variable costs, 27 

variable string, 7 
variables, 12, 257, 261, 262, 263 

w 
WRITE function , 217 
WRITELN function , 217 
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Turbo Pascal ® for the Mac: 
Programming with Business Applications 

Dr. Leon A. Wortman 

Explore the amazing versatility and power of 
Turbo Pascal 3.0 and 3.1 on your Macintosh. 

Speed on demand ... powerful syntax ... a full range of built-in func­
tions ... these are just a few of the advantages that have earned Borland 
International top acclaim for its Turbo Pascal compiler. For Mac users who 
have been anxious to try out Turbo Pascal's power, the time is now! Turbo ® 
Pascal for the Mac: Programming with Business Applications makes the learn­
ing easy. 

Mac-specific information is presented here in a manner. that will be ap­
preciated for its direct approach to spicific applications. If it's profit and loss 
of a particular product you want to determine, turn to the chapter dedicated 
to that program. Other chapters describe in detail programs that will allow 
you to create charts and graphs from input raw data. 

In fact, many of the pro@rams included are ready to use with no modifi­
cation whatsoever necessary. Each is individually described so that you can 
learn how the program is written, giving you the know-how to create your 
own Turbo Pascal programs for other applications. Think of it ... a program 
to depreciate your capital assets ... a program to evaluate your cash in­
vestments ... programs that, at your fingertips, make it a simple matter to 
generate master record of sales, commissions paid out, expense reports, 
and more. 

Anyone familiar with the Macintosh and the Turbo Pascal program's edi­
tor and compiler can quickl 1 and easily become a proficient programmer 
following this guide. Turbo ® Pascal for the Mac: Programming with Business 
Applications is a learn-by-doing guide with numerous useful examples and 
in-depth discussion of the program applications. The phenomenon of 
Borland's Turbo Pascal must be personally experienced. Its remarkable capa­
bilities will make you look at your Mac in a whole new light! 

Dr. Leon A. Wortman is president of Success Analysis Corporation, a 
consultant firm to high technology companies. He has written several com­
puter books for TAB, including Turbo Pascal Programming, with Applications. 

Send for FREE TAB Catalog describing over 1200 current titles in print. 
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