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1. Introduction

The paper presentsways for improving the Turbo Pascal programing environment.

Innature there are lots of conplex processeswith tremendous lengths of the input-
output vectors. At that sare of the coordinate values of the vectorsvarymore rapidly and
othervalues - slorer . Thismeans thattsome of the coordinate vectors arerelatively static
whilethe restofthemare relativelydynamic. Insuchcasesthe relativelydynamicvector
coordinates seemtobeanmore inpressive objectof interest.

This formulation is supported by imposing nurber ofexarples frondifferentaspects
of the living natureand frandifferent processes intechiique, 10o. Next fol lovsareofthe
most typical cases:

1) Monrtoringandcantrol ofprocesses in industry, theamy, thescientificreseardh,
e

-systems fortechnological control ;

-real-tinesystars;

-adaptivesystars;

- information redirection incarputer systens;

2) Macroenhancements for programmers as means for developing the friendly
programming environment:

-mecroassaenblies;

—oami ler preprocessors;

—packages forscientificresearch;

—developer’spackages.

Inthe firstgroup (monitoringand cortrol) any unithas time-varying paranetersand
some of themvary more intensively than other parameters. The time-variance isa
consequence fran themodes of explloitation, fronthe unitagingandalso fromthe design.
Surely themost inpressive and undoubted examples can be found inthe livingnaturewith
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Itsmost complexorganisms and their higher nenvous activitieswhichcanbe stimulating
(accelerating) and retarding (inhibiting) at thesame time.

The second group concems programming where the processes are realized as
supprograms of different levelsand the input-output vectorsas input-outputvariablesand/
orarrays. Thiscase isadynamicaltermativeof thegldbal staticmenory definitions for the
differentsubprograms. The idea isthat the relatively staticvariables shouldbe default
parameters inthe subroutine cal Isand the relatively dynamic ones shouldbe expl icitely
declared. At that these two groups of variables for a concrete subroutine shouldbewith
varyingbounds andvarying contents for thedifferent cal Is. The ideal decisiion insuchcases
iswhenthe relativelydynamicargurents are declaredwith key operands inthemacrocalls
whichgererate the consequent subroutine cal Isand the relatively staticargurants inthe
macrocal Is are onitted. The default values are indicated in accordancewith the
argumerttal type inawaywhichhasnothing incomonwith the truevalues of thevariables
(for exanpleby empty strings for the stringvariables and by zerovalues for thenumeric
variables). Theusage of key operands inthemacrocal Is instead of positional addsanew
degree of freedam for the programmer and at the same time itmakes the programmore

Tradly.

2. The Center procedure

Thedevelgped belovapproach isbased onthe popullar text-centering procedure infriendly
programs. This procedure might serveas astarting point to improve the programming
enviroment (for example Turbo Pacall), iT itisgeneralized for themost oftenused PC
periphery (screen, printer anddisks) and if it isconsequentlyunified inaccordancewith
thetypical buffer lengths for the concreteoutput devices.

This procedure can bewritten in three different ways depending on the type of the
output device - thescreen (Which is thedefault case) , PRNor ACI I/text disk Files. The
expansionof thedevice type for the procedure thus including theprinterand the text files
leads tothe gereral izationand inavay to theunification of the concretedevice toavirtual
devicewhich leads in its tumto certainadvaritages inprograming. The Turbo Pascal
programing enviromment has different standard units for the different standard output
devices—Crtfor thescreen, Printer for theprinter andSystemfor text files. These library
unitsusearalogical , butdifferentsubroutines (prooedures and functions) fortheallgoritim
inany of the three cases. The screenversion isthe most popular one concerming the
“friendly’” prograns; the other two cases make the prograndecisionmore aesthetic inthe
sensethat the output information iscateredand thus it issymetrical . Thethreeversions
areanalyzed belovand theversion-specific operatorsare bold.

2.1.Thescreen
This istheoriginal formof the procedure:

procedureCenter(Line : string);

usesCrt;

begin {Center }

GotoXY(41 -Length(Line) div 2, WhereY); writeln(Line);

end; {Center}

Itispossible for the other two cases that themaximal string lengthshal l be declared
asanumeric constant (which canbe tuned for every concrete source code)— instead of the
oconstant41 the programmer may use a “type const” declaration. Inadditionweneeda “var
i - integer;” definitionformodeling the “GotoXY(. . - ,WhereY); ” gperator . Sothe “GotoXY”
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operator ismodeled by a FOR loop as it follows:

GotoXY(41l-Length(Line) div 2, WhereY) =
=fori :=1t4l - Length(Line)div2dowrite(..., “ “);

Thefirstargument inthe “write” gperator isof “text” typeand itsname forprinters (pm
orlptD)is‘Lst’.

2.2.Pm(ptd)
This isthe sinpler expansion of the original Certer procedure:

procedureCenter(Line - string);

usesPrinter;

vari - integer;

begin {Center }
fori :=1to4l-Length(Line) div2dowrite(Lst, “ “);
writeln(Lst, Line);

end; {Center}

2.3. AC1i/textdiskfilles

Nowwe need thatt the declarations “Fail : text” and “FileName : string” must be inthe
proosdurebodybut the “assign’, “remrite” ad “close” statementsimustbeout of the procedure.
Alsowe see that thisversionbecomes anequivalent of the printer version, ifFileName :=
P ipeL.
procedureCenter(Line : string);
vari - integer;
begin {Center }
for i :=1to4l-Length(Line) div2dowrite(FRail, “ ©);
writeln(Fail, Line);
end; {Center }

All thethree versions of the text-centering procedure lead usto the conclusion thatt
rtispossibletounify them insome general procedurewhichwil 1l count for thedeviioe type.
Enriched by some textprooessing, this unificationnatural ly leads to the preserited below
“universal’” procedure\Wrrter.

3. The Center procedure unified for the basic types of output devices
for 1BM PC and the compatibles with them

Incaseswhen there are even two different types of devices then the programer is
stressed additional lyalsoby the specific features of any of them. Asaconsequence this
conplicatesadditional ly thedialogwith the user . Onthe other hand the proposedmethod
can be treated as anew decision of integrated programming environment. The WriteF
procedure isanunificationof the Certer procedurewith respect to the possible instarta-
neous type of the output device (Whichcanbethe screen, theprinterorany textfile).

Theunified text-centering procedure isdesignedessy toredirect theoutput informa—
tiontothemost often used output devices.. Thismeans that WriteF takes into acocount the
specificTeaturesand the limitations for thedifferentoutputdevices inPascal programs. Ay
Pascal programer knows that the Crt unit controls the keyboard input and/or the screen
output, that the Printer unit isresponsible for theprinter (withsystemnamespmor Iptd,
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but the system printer name IsLst) and that the Systemunithandles the operationswith
textfiles. Incaseswhentiereareautput textfiles (“on” for thescreenand “pm” forthe priinter
arecfthesanetext type) it ispossible touse just one procedurewithakindofavirtual
output text filewhichatany instant canbe the screen, theprinteroradisk text file. Now
we may useWriterfor suchvirtual output Files instead of threedifferent versionsof the
Certter procedure. WriteFmay be““included’’ by an “uses” statement or by the $l directive.
So the new procedure substitutes the three standard Pascal units counting for the

buffer legths; Inaddrtionitispossible to includeelerentsof textprooessing
(oxteringand left-right-alignents) .

(Gurely thespecific forthe device operationsmay be handled by the standard carpi ler
units. Still these specificoperationsareanobject of interestbelow inchapter5. The
application of the propased approach ismainly indialogous progranswith at least two
of theexposed device types, i- e. con+pmorcon+textfiles, orpm+textfiles.)

The resultof the proposed approach is thatt the general izationof the Center procedure
alsofor printersand fordisk output text fileswhich isproperly preprocessedmakes the
cortrol of the output text devices and fi lespleasarnit and convenient moreover because this
output text periphery is popular for 1BVPC computersand compatible with them.

InFig. 1a, b, c (Appendix) is shown the length of the source code and of the Tpu-
realizationof the unit Output inthe formof the accessible by the programer interface
coment section of the unitwith theWriteF procedure.

The next chapter isaconvenient il lustration for an usage of WriteF properly
upgradedwith the output macro. For this reason this chapter gives the correspondence
between the WriteF parametersand the corresponding to them key operands of the output
MBCIro.

4 _Turbo Pascal source code macrogenerator - independence on the
subroutinecall format

The good programmiing style presents the essence of the thought / the programalgoritim
as clearlyandquicklyaspossible. The firstobstacle though comes fronthe unaltersble
subroutinecal I format. Bven ifthe programmer tends toal ter theargurent sequence inthe
format. Or 1fshe/he iskeen onskipping the defaultparameters— the relatively static
parareters. Thisdouble abstacle isovercare by themacroprocessors. They guarantee the
subroutinecal l format sequenceal lovingat the sare time the pllasticityof thetrue source
code of the programmer - the programmer isallowed to skip the static argurentsand at
the same time she/he may declare the dynamic argurents inany arbitrary sequence (ifthe
operandsareofakey type) - As aresult the source code for the compi ler isgenerated by
the macroprocessor which rearranges the arguments in the subroutine cal Is inthe due
sequenceat the same time includiing the skipped parareters (or including indications that
these parametersare defaults) . Such preprocessings are orders quicker thanthe time
necessary for the programer to fol low the subroutine cal | formats “by hand™.

Inthis chapter the authors propose amacroprocessor of this typeapplied forasmal |
example. Theexample isan upgrade of theal ready discussed text-centering procedure
enlarged to include printersand disk text filles. Forexanple themacrocall

Soutput text="This Isamacroprocessor test”;

wi 1l generate the fol loving subroutine call (the zeroand the empty strings indicate the
defaultparaneters):

{HWriteF(“This isamacroprocessor test’, “*, 0, “7);
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The only limitation comes fromthe Turto Pascal source code Tine length (versionat
least5.5and above) . The generated program code is embedded between the standard
Pascal source code; the macrogenerator output code is marked at the beginningwith
‘{+}‘-

Thismacroprocessor may be additional ly develop to includeargurents of the array
type. Thiscan be done if the arrays defining the key words and their values are
bidimensional . The second dimension coinsides with the “‘dynamic’ index of the vector

'Ihe-sewrﬂemmle isan illustrativeprogranwhich isan input for themacroprocessor;
after thisprogrampiece folloas the macrogenerated Pascal source code:

programMacroTest; { Turbo Pascal macrogenerator test file}
uses Output; { Unit Cutput includes the WriteF procedure }
vars:array[l- .3]ofstring;

1:byte;
bagin

{Dialog setting the macro information}

write(“Input thedevicename: ); readIn(S[1D);

write(“ Input themaximal ine length: ©); readin(l);

write(“ Inutthealigment ([left], cater, rigio): ©); reedIn(s[2]);

write(“ Inputthe textforoutput: ©); readin([31);

Soutputfiless[1], mli=1, alig=s[?], text=s[3];
{ “On-line” macrocall }
&output text="This isa SCREEN sample test”;
ad.

Correspondence between the WriteF parameters and the &output operands. The
WrirteF procedure cal Is requiire the fol loving sequenceof thearguments (this limitation is
overcome by the &output macro format) :

I parareter: string foroutput. This isfneonlyobl igatory parareter . Inthe&output
mecrothecorrespordent operand is “text=. .

11 parareter: nareofﬂﬂewtputdevloe/dlsktextfl le. Legal are the systemnames
con, pmand any disk text file names. The macrogenerator analyzes the file type (for disk
textfiles). Ifthefileishidden, “systan”, adiskvolure identificator oradirectoryrare, the
gereration isabortedwithavaming; only iftrefile isread-only, thentheattribute isreset
toread-and-write. Thedefaultfor thisparareter isthe systemname conand it is indicated
by the macrogeneratorwith anempty string. Inthe &output macro the correspondent
geradishle=...;”;

11 parareter: maximal line length. Infact this istheoutputdevice “buffer” length
and rtnatural ly depends on the given name (the second\WriteF parameter) . The default
for this parameter iszero. Next care themaximal line lengths for the screen (“con”), the
systemprinter (“pm”) andfordisktext files:

oon—79characters;

pm-—136 characters;

texthiles-2Hdaracters.

Inthe "&output™ macrothe correspondent operand is “mll=__ _;”;

IV parameter : textalignment. This parameter resembles the same property of
tExtprocessing systensexogpt forthe text justification. Sothepossiblevaluesmaylbe:® left”,
"oenter” and "right” . The default for this parareter is " left” and itis indicatd by the
macrogeneratorwithanempty string. Inthe *8output™ macro the correspondent operand
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isaligr...;7.

Next fol loas the generatted Pascal source code forrour secondexanple. Fig- 1 isacopy
of theunit Qutput interface coment sectionvwhichgives al l the necessary information for
the programmer when cal ling the WriteF procedure.

programMacroTest; { Turbo Pascal macrogenerator test file}

uses Output; { Unit Cutput includes the WriteF procedure }
vars: 1..3]ofstrirg;
1:byte;
begin
{ Dialog setting the macro information }
write(“Input thedevicename: ); readIn(s[1D);
write(“ Inputthemaximal line length: ©); readin(l);
write(* Input theal igment ([lefit], oater, rigt): ©); resdin(s[2D);
write(“ Inputthe textforautput: <) ; readIin([3]);
{HwriteFE[3], S[11, L, SIZD;
{ “On-lire” macrocall }
{+}IWriteF(“This isaSCREENsampletest”, “7, 0, “7);
ad.

InFig. 2 (Appendix) the filesizes for the twomacrogenerator versionsare presated.
The firstversionworks inthe “‘statemernt—per-1ine’”’modewhich is necessary for program
codeswirth too long statements (wirth too long string constarts or with too long coments) .
Thesecond version isthe“normal” one. Ithasthe “{+} “—preffix inthebeginingof the
generated Pascal program lines.

5. Principal classificationof the standard procedures and functions in
Turbo Pascal

The authorsmade aclassification for the subroutinesof themost intensively used Turbo
Pascal units (i .e. Ort;, Graph, SystemandDos) - TheshortestclassificationconcemstheCrt
unitand the longest - the Dosunit.

Nextfol lovtheseclassificatios indetails.

5.1. TheCrtunitsubroutineclassification

Thisunitcontains 20 subroutines. With respect to the macrogenerator we grouped them
intwobasicgroups:

— Textprocessing subroutines (TextColor, TextBackground, TextMode) ;

— Videomode subroutines (Lowideo, NormVideo, HighVideo) .

5.2_TheGraphunitsubroutineclassification

Thisunitcontains 79subroutines. Fig. 3 (Appendix) presentsthe classificationfor these
proceduresand functions.

5.3. TheSystemandDos units subroutine classification
UnitSystemoontains 28disk operation subroutines and unit Dos contains43 subroutines.
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In Fig. 4of the Apperndixapossible classification of the standard proceduresand functions
for diskoperations inTurbo Pascal for these twounits isshoan.

6. Macrodecisions for Turbo Pascal compi ler standard subroutines

Thischapter proposesan i Hustrative macro-cover ingof theal ready viewed Turbo Pascal
standard subroutines. Theoverall estimationshoas that at the average onemacro covers
about 8,95 carpi ler subroutines. And this is inadditionto thebasic enhancements touse

default pararetersand expl icit parareters inany arbitrary sequence for the generated
soroutirecalls!

Next fol lov the lists of the possiblemacro-coverings of the TurboPascal standard
subroutines fron the previous chapter . These listsbegin rightafter theheadlines. The
readerwi ll note that themacro key gperands usual ly reflect the subroutine names.

6.1. Possible coverings for theCrtunitsubroutines (seealso5.1.)

Textprocessingmacro:
&text Color=. . ., Background=. . ., Mode=. . .;
—Videomode macro:
&video mode=. . .;

6.2. Possiblecoverings for the Graphunit subroutines (seealso5.2. andFig. 3)
Drawingand fillingof graphical primitives:
&lire/LingFrar=. .., LineTo=__ .\, style=._ _;
\LineRel=__. /

gooly dran=. . _, fill=...;

&ellipse StAngle=. . ., BdAngle=. .., XRadius=. . _,
YRadius=..., fill=..., /PieSlice=.. .\

\Arc=... /
Graphical subsystemsetup macros:
&GraphColor BackGround=. .., Color=..., Pallete=...,
AllPallete=..._;
&hill patterm=. . _, style=___, flood=. . .;
&GraphPar BufSize=. .., mode=. -;
85raphTe><t1usU13;= style:
&GraphSys type-=. .

&GraphCursor move:- -
&GraphDev clear=.. ..

6.3. Possible coverings for thedisk operationsubroutines (seealso5.3. and Fig- 4)

gavtype=..., count=..., sb=___, var=..
&carmmon DosVer- CBreak— verlfy-
&disk type=. . _;

&dir type=...;
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&fileassigr...,mode=..., evenit=_.., I/O=__._, paran=..._,
DOS=..., change=..., env=___, find=_._, FAttr=___;
&DateTime type=. .., FType=_.._, PAUTime=.._;

&int type=...,mo.=.._, MDos=. .. ;

Now it is evideritwhy the authors dotained franatotal of 170 TurboPascal standard
subroutines for theunitsCrt, Graph, Systemand Dos (only the procedures and the functions
for disk operations are counted fronthe last two units) only 19 coveringmacros. Orwhy
asinglemacro covers at the average 170/19=-8, 95 subroutines.

7 . Conclusions and trends for future research

The paper presents asolution for improving theworking environment when programming
in TurboPascal (andfor other programing languages inanalogy) - The starting point for
this isthe popular text-centering procedure onthe carputer screen. Arplifiedwithother
propertiesnowthissubroutine is fertilewith ideas fora TurboPascal macroprocessor
whichal lows the subroutine cal | arguments to be skipped or to bedefined inanyarbitrary

Thefirststep inthisdirection leads to theunificationof the upperbound forthe buffer
lengthwhich isdevice-oriented and itmay be atmost 79 characters for the screen, upto
136 daractersfor thesystemprinter andupto 255 characters fordisk text files_ Next it is
possibleto include textprocessingelements; textprocessingmay be centeringoralignment
(leftor right) of the string. The three upper bounds for the buffer lengthare intimately
connnectedwith the usage of the systemnames “con” and “pm?” thus making possible the
program-mode output redirection. The result of thisstep isthe enlarged text-centering
device-dependent procedure WriteFwirth i'ts personal unitOutput. Thenewversionof the
Center proceduremay serveas akind of a standard for a““virtual” text output for IBVPC
and campatibleswith them.

The second step leads to the usage of default (optional) parameters by simply
skipping them. Theexplicitparametersmay be defined inany arbitrary sequence. This
splitting the listof the subroutinearguments todefaul tand toexplicitbutdefined inan
arbitrary sequence is avai lablebya respective progranwhich rearranges them inthe due
order and indicating the presence of defaul t parareters. Thisprogram isamacroprocessor
the output of which isan input for the Turbo Pascal compi ler; twoversions of this
macrohandler are presented.

The so designed Turto Pascal macrohandler is easy to expandwith newmacroswhich
wi 1 be processed in the same way for the presence of parameterswhichmay be default and
explicitbut inanarbitraryorder. Bverymacromay correspond toasinglesubroutinecall
ortoanassarblyofsuchcalls. Thefirstpossibility isdemnstratedwith theexpanded text-
centeringdecisionWriter. Theseocond possibi lity isandbjectof interest forthe subroutines
of themost oftenusedunits Crt, Graph, Dos and the disk operations of the Systemunit.

The principal advaritage of this approach is In cases of processeswhicharerichof
events (i . e. macros) for applications of intensivemodel ingwhenthe eventswilll have
pararetersvarying todifferentextants (i . e. defaultandexplicit) . Thepaper proesthata
total of 170 Turbo Pascal standard procedures and functions may be covered by some 19
macros for the unitsCrt, Graph, Dos and System (with rrespect to the disk operations for
thelast) . Or thatasinglemacrocovers at the average about 179/19-8,9%5subroutinecal Is.

This approach canbe appl ied to any programming language thus reducing the stress
of the programmer inawaywhich liberateshim fromthe tyranny of the usual subroutine
call format. This isvalidduring thewholecycle of input and tuning the object program.
The efficiency of theapproach isasgreater as the variety of subroutine cal Isor their
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corbinations rise. Themacrohandler rearranges the arguments inthe due sequence for
orders quicker than the programmer wi 11 do that “by hand”. And now she/he has the
possibi lityof trueskipping the relatively staticparareters. Andthemainerhancement is
that thisapproach makes the program source codes more elegant, more distinctand better

reechble.
8. Appendiix
unitQutput;
interface
uses Dos;
procedureWriteF(Line, { Empty | nonempty }

FileName tstring; {“con’ | “pm’ | text file 3}
MaxLinelLength: byte; { device-dependent }
Align :string); {“left’| “center’ | "right” }

{ Directs the output to output text devicesor files to
{ con, pm (Iptl) or disk new/old archive [read-only] files
{

{ MaxLinelLength default& range— according to the device type and
{ settothe possiblemaximal device-dependent length.

{ RANGES of the arguments:

{

 FileName ={“con’, “pm” or “lIptl”, disk file names}
 MaxLineLength= {[1..79], [1-.136], [1--255] }
{

{ (® Adnits empty stringsand zero integer MaxLinelengthas default
{ (wildcard) arguments.

{ WILDCARD & DEFAULT arguments:

{

{ FileName="* = FileName = “con”

(* MaxLineLength=0: MaxLineLength={79, 136, 255} *)
{ Align=-- zAlign= “left”

{

{ (™ Diskfiletype checked. For outputon hidder/systemfiles, Volure
{ IDentifiersorDIRectories the procedure isaborted.

{
{nLireisaligned tothe left, centeredor to theright.

I T T T T T T T TR U TR W TR TR I 1. T TR R W TR TR TR T

{ ALIGN data set:

{

& Align= { “left, “center, “right}
{

Fig. 1. UnitOutput; body of the INTERFACE comment section
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SUMMARY TABLE :

Topic Line FileName MaxLineLength Align

Wildcard *~ <” 0 ‘7

“con” - 79

Default ~“~ “con” ‘pm’ -136 “left”
file - 255
‘con” - [1..79]

Range ‘pm” - [1..136] “left”, center”, "right”
file - [1..255]
end.

Fig. 1. UnitOutput; INTERFACE comment section summary table

3
B

3
B
9

9
¥

Output Pas
Output Tpu

MacPasl Pas
MacPasl Exe
MacPas2 Pas
MacPas2 Exe

6307 23.04.98 13:36
3760 23.04.98 13:36

5668 23.03.98 18:11
7008 23.03.98 18:12
8181 26.03.98 17:14
6720 26.03.98 17:15

Fig. 1. UnitOutput; Unit fileparameters

1. Drawingand fillingofgraphical primitives

S e o e e e e e e e o e

Lines (Lire, LireTo, LineRel, SetLineStyle, SetiriteMode);
Folygons (Are, Circle, EHlipse, Fil IENlipse, PieSlice).

2. Graphical subsystem setup

Modesoffi lHlingFloodFi 1, SetFiHIPattem, SetFilIStyle);
Graphical parareters (SetGraphBufSize, SetGraphViode) ;
Graphical textprooessing (SetTextlustify, SetTextStyle) ;
d Graphical subsystemtotal control (InitGraph, DetectGraph,

CloseGraph);

Graphical cursor motion (MoveTo, MoveRel);

Graphical periphery control (ClearDevice,ClearViewPort) .

Fig. 2. The two versions of the Turbo Pascal macrogenerator
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Subroutine | 11 2| 3[4 5]6|7|8]9]|]A|B]|C

append ° °
assign ° °

Block Read ° o
Block Write ° °

ChDir ° °
close ° °

EOF . .
EOLn ° °
erase ol e

FilePos
FileSize
flush ° °

GetDir ° °

IOResult ° °

MkDir ° °

read
ReadLn ¢ ¢
rename
reset °
rewrite °
RmDir o

seek
SeekEOF °
SeekEOLnN °
SetTextBuf

truncate ° °

write ° o
WriteLn ° °

Legend

Authors®

classification:

1 - diroperations

2 -attachments and
deattachments

3 - processing
modes

4 - checks forevents

5 - input/ocutput
operations

6 - fileparareters

7 - analogical to

DOS commands

Classification

according to [1]:

8 - input/cutput
procedures

9 - input/cutput
functions

A - procedures fOr
textfiles

B - functions for
textfiles

C - procedures TOr

utypedfilles

Fig. 3. Illustrativeclassification of the unitGraphsubroutines inaccordancewith the fields

of applicationand fromthe point of view of their grouping inmacros
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1. Date and Time procedures
GetDate, GetFTime, GetTime, PackTime, SetDate, SetFTime, SetTime,
UnpackT ime

2. INT handling procedures
GetlintVec, Intr, MsDos, Setint\ec

3. Diskstatus functions
DiskiFree, DiskSize
4._ Fille processing proceduresand functions
a) Fileprocessing procedures and functions for DOS
FBxpand, FSearch, FSplit
b) Fi le processing procedures and functions for Windows
FileBqad, FilleSearch, Fileplit
©) Fileprocessing procedures and functions for bothenviroments
Findrirst, Find\ext, GetFAttr, SetFAtr
5. Other common procedures and functions
DasVersion, GetCBreak, Cet\erify, SetCBresk, SetVerify
6. Procedures and functions only for DOS mode
a) Functions for interactionwith the DOS environment

EnvCount, EnvStr, GetEnv

b) Processhandling procedures
DosExitCode, Exec, Keep, SvapVectors

7 . Procedures and functions only for Windows mode
a) Sundirectory handling proceduresand functions
CreateDir, GetCurDir, RemoveDir, SetCurDir
b) Functions for interactionwith the enviroment of theoperational system

GetArgCount, GetArgStr, GetEnwWar

Fig- 4. TurboPascal filesubroutines
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MakKpOoIT'eHepaTOPE!, yJIeCHSIMe OOpalleHNS K MHOI'OIIapaMe TPMUIHEIX
[IPOTIPaMM MIIM X aHCaAMOJIAM

Yasnap Kopcemor, CrepaHn KorHoB, XprcTo TolenB

UHCTUTYT MHPOPMALIMOHHEIX TexHoJormit, 1113 Copus

(PeswomMme)

OBcyxnaeTcs yiydlleHre pabodel cpenpl Ipy NPpOoTPaMMMPOBaHuM B A3eke TypoOo
[lackaJji, a o aHaJIoOTUM —U B OPYTMX SA3bIKaX. [IpMMeHSaeTCa unesd BKIIOUYEHN A
MaKpOCPeNCTB IJId yIOOHOT'O OOpalleHMs K MHOT'OllapaMe TPUYHEIX [TPOTpaMMaM VI
aQHCaMOJIAM U3 HUX .

3TOT NoOxXon obJyleryaeT TPy IpoIpaMMMCTa M OTJIMuaeTcsa Oosbel 3bGeKTUMBHOCTU
[IPM HACTPOMKE ITPOTPaMM .
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