


































































































































































































































stant already multiplied by $100 (in 
this case $2FOO) so that you can load 
it into the AH register simply by as­
signing the value to the AX register. 
DOS function $2F returns the address 
of the orA in the ES and BX registers. 
The ES register contains the segment 
address. and BX. the offset. You set 
the pointer value using 1l.irbo Pascal's 
predefined function Ptr. 

CALCULATING THE FILE SIZE 
Function SizeOfFile (listing 3) calcu­
lates the size of each file found dur­
ing the directory search. The function 
returns a value of type Real. since 
DOS file sizes can exceed 32 .767 
bytes (Maxlnt for 1l.irbo Pascal). DOS 
delivers the size of each file in a pair 
of 2-byte words. HiWord and LoWord. 
which are passed as parameters to 
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SizeOfFile. This presents a minor 
problem. The value of each word is 
expressed as a 16-bit unsigned in­
teger. a data format unknown to 1l.irbo 
Pascal. Therefore. values greater than 
Maxlnt appear to be negative when 
these words are treated as signed 
integers. 

The problem is resolved by creating 
a real variable. SigNo. containing the 
value 216. and subtracting negative 
values from it to find the true value 
of the word. 1b find the file size. you 
determine the value of the high-order 
word. multiply it by SigNo. and add 
the value of the low-order word to it. 

FINDING THE FIRST FILE 
The procedure FindFirst (listing 4) 
searches for the first occurrence of a 
filename to match the input criterion. 

Listing 5: Procedure FindNext. which is used to find subsequent directory entries. 

procedure FlndNext(Var Found: FileName; Var Size: Real; 
Var LastOne : Boolean; Var SubDlr : Boolean); 

Const FindNext 

var 
Regs : Registers; 
Count : Integer; 

- $4F00; I function number l 

FoundLen : Byte absolute Found; 

Begin 
With Regs do 
begin 

AX :- FlndNext; 
MsDos(Regs); 
if (Flags and 1) > 0 then 

If AX - 18 then LastOne :- True 
else 

begin 
writeln(AG'Can"t interpret error return code'); 
Halt; 

end 
else LastOne :- False; 

end; I with Regs I 

with TransferRecA do 
begin 

Found :- FoundName; 
Count :- 0; 
Whl Ie Found[Count] <> NUL do Count :- Count + 1; 
FoundLen :- Count; 
For Count :- length(Found) + 1 to 13 

do Found :- Found + ' '; 
If (Attribute and SeekAttrlb) > 0 then SubDlr :- True 

else SubDlr :- False; 
If not SubDlr then 

Size :- SlzeOfFlle(SlzeHlgh,SlzeLow) 
else Size :- 0.0; 

end; I with TransferRec I 
End; 
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It invokes DOS function $4E to pegin 
the search and lays the groundwork 
for subsequent calls to DOS function 
$4F. which returns additional 
matches. if any. FindFirst loads the ap­
propriate registers. makes the call. 
checks for errors. and. if it finds a 
match. returns the filename and size 
and a flag signifying whether that file 
is a subdirectory. If the search fails. 
FindFirst uses a pair of flags to signal 
the failure. 

DOS function $4E requires as input 
an ASCIIZ string containing the pat­
tern to be matched. The ASCIIZ string 
is loaded into the local variable File­
Spec. 1l.irbo Pascal 's predefined func­
tions Seg and Ofs are used to load 
FileSpec's segment and offset ad­
dresses. respectively. into the DS and 
DX fields of the Registers record. 
which is called Regs. 

The attribute · of the files you are 
searching for is an optional parameter 
of DOS function $4E. You load it into 
the ex register before making the call. 
Since in this case you want to locate 
all files and subdirectories in the ap­
propriate directory that match your 
specification. you load CX with the 
constant SeekAttrib. 

After making the call to function 
$4E. FindFirst checks the carry-flag bit 
in the Flags field of the Regs record 
to find out if the function has returned 
an error code. The codes report the 
status of the search if the function fails 
to find a match. DOS 2.x reports one 
of two possible conditions: error 2. in­
dicating that no match was found. or 
error 18. indicating that the last file 
that matches the input specification 
has been found. (FindFirst is coded so 
that if any error code other than 2 or 
18 is returned. the program halts with 
the message "Can't interpret error 
return code." In a production system. 
you would want to provide a more 
graceful way of handling this. Pro­
cedure FindNext works the same way.) 

If the carry-flag bit is not turned on. 
there is no error code to check. and 
a file matching the input specification 
has been found. FindFirst transfers 
the information about the file from 
the fields of the orA record to vari­
ables for return to the main program. 
For this example. three pieces of in-

(continued) 
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formation about each file are re­
turned: its name and extension. its at­
tribute (whether it is a subdirectory or 
a normal file) . and its size. 

Function $4E returns the filename 
and extension in a single field. sepa­
rated by a period and terminated by 
a NUL. There may be garbage char­
acters in the remainder of the field if 
the name and extension do not fill the 
entire field. The Boolean variable 
SubDir is set to True and the file size 
is set to zero if it is a subdirectory. If 
not. the file size is calculated by func­
tion SizeOfFile. The date and time of 
the file's last update are also available 
in the DfA; however. for the sake of 
simplicity. decocUng these fields has 
been left out of the demonstration 
program. Both the date and the time 
are stored in special packed formats 
(see reference I). 

FINDING ADDITIONAL FILES 
The procedure FindNext (listing 5) 
searches for additional files that meet 
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the specification set up by FindFirst. 
All you need to do is load the AX field 
of the Regs record with the function 
number $4F and make the call . As in 
FindFirst. the procedure checks the 
carry flag for an error condition. DOS 
function $4F returns only a single 
error code. 18. when the last match­
ing file has been found. If no error is 
reported. the process of capturing 
and returning the information from 
the DfA is the same as in FindFirst. 

THE MAIN PROGRAM 
The main program (listing 6) has three 
basic sections: a setup phase. a loop 
that searches for files matching the in­
put specification. and a closeout 
phase. 

In the setup phase. you are asked 
to enter a specification. procedure 
PointDTA sets the pointer to the DfA. 
and the program invokes procedure 
FindFirst to look for the first match. 
Since this is merely a demonstration 
program. there is no check to ensure 

Listing 6: The main body of the program DirectoryDemo. 

BEGIN 
ClrScr; 
writeln(' -- Demonstration of Directory Search Cal Is --'); 
write(' Find? '); 
readln(MatchPtrn); 
wr I tel n; 
Count :- 0; 
PolntDTA(TransferRec); 
FlndFlrst(MatchPtrn,RetName,FI ISlze,NoFlnd,LastFI Ie, 

SubD I rec); 
if NoFlnd or LastFlle then wrlteln('Flle not found.') 

else 
begin 

While (not LastFlle) do 
begin 

end; 
end; 

If SubDlrec then LowVldeo; 
wr I te(RetName, ' , ,F II Size :8: 0, ' '); 
NormVldeo; 
Count :- Count + 1; 
If (Count mod 3) - 0 then Wrlteln; 
FlndNext(RetName,FIISlze,LaatFile,SubDirec); 

If (Count mod 3) <> 0 then wrlteln; 
wr I teln; 
wrlte('*** ',Count,' Files or '); 
LowVldeo; 
wrlte('Sub-Dlrectorles'); 
NormVldeo; 
wrlteln(' found ***'); 

END . 

110 BY T E • DECEMBER 1986 

that YOl\r input is valid. (Note that in 
DOS function calls. you may delimit 
path names with slashes as well as the 
backslashes we are used to.) 

If FindFirst is successful. the main 
program enters a loop that displays 
information about each file found and 
invokes procedure FindNext to search 
for another match until no more are 
found. Subdirectories are displayed in 
low intensity: all other files are shown 
in regular intensity. When the main 
program has found the last matching 
file. it closes out the display with a 
summary message and exits. 

CONCWSIONS 
The program DirectoryDemo serves 
two purposes: It illustrates how to use 
DOS functions from within a 1l.lrbo 
Pascal program. and it shows how to 
invoke the directory search services 
provided by DOS to locate and pro­
cess a group of files whose names 
match a given specification. 

The techniques in this article also 
apply to invoking DOS and BIOS ser­
vices through interrupts using 1l.lrbo 
Pascal 's predefined procedure Intr. In 
this case. in addition to loading the 
appropriate fields in the Registers 
record. the program must specify the 
desired interrupt number. 

With the procedures MsDos and 
Intr and similar "hooks" to the oper­
ating system that other high-level lan­
guages may proVide. you can have full 
access to the rich variety of services 
provided by DOS functions and inter­
rupts without ever having to write a 
line of assembly language code. Pro­
grams can perform almost any task 
the hardware is capable of. The price 
is that programs that make use of 
these services through function calls 
and interrupts are not portable to 
other operating systems without ex­
tensive modification. _ 
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Announcing BYTE's 
New Subscriber · Benefits 

'Yur BYTE subscription brings 
you a complete diet of the latest in 
microcomputer technology every 
30 days. The kind of broad-based 
objective coverage you've read in 
this issue. In addition, your 
subscription carries a wealth of 
other benefits. Check the check 
list: 

DISCOUNTS 

!fl U issues instead of 12 if you 
send payment with subscription 
order. 

if) One-year subscription at $21 
(50% off cover price). 

1!1 Two-year subscription at $38. 

1!1 Three-year subscription at $55. 

lEi One-year GROUP subscription 
for ten or more at $17.50 each. 
(Call or write for details.) 

SERVICES 

III BIX: BYTE's Information 
Exchange puts you on-line 24 
hours a day with your peers 
via computer conferencing and 
electronic mail. All you need to 
sign up is a microcomputer, a 
modem and telecomm software. 

I!f Reader Service: For information 
on products advertised in 
BYTE, circle the numbers on 
the Reader Service Card 
enclosed in each issue that 
correspond to the numbers for 
the advertisers you select. Drop 
it in the mail and we'll get 
your inquiries to the advertisers. 

1!1 TIPS: BYTE's Telephone 
Inquiry System is available to 
subscribers who need fast 
response . After obtaining your 

Program 

Subscriber I. D. Card (see TIPS 
information adjacent to Reader 
Service cards), dial TIPS and 
enter your inquiries. You'll save 
as much as ten days over the 
response to Reader Service 
Cards. 

!!1 Disks and Downloads: 
Listings of programs that 
accompany BYTE articles are 
now available free on the 
BYTEnet bulletin board; and 
on disk or in quarterly printed 
supplements (see reply cards in 
this issue). 

rfl Microform: BYTE is available 
in microform from University 
Microfilm International in the 
U.S. and Europe. 

if) BYTE's BOMB: BYTE's 
Ongoing Monitor Box is your 
direct line to the editor's desk. 
Each month, you can rate the 
articles via the Reader Service 

Card. Your feedback helps us 
keep up to date on your 
information needs. 
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[j Cuswmer ;Service: If you have 
a problem with, or a question 
about, your subscription, you 
may phone us during regular 
business hours (Eastern time) 
'at our toll-free number: 800-
258-5485. You can also use 
Customer Service to obtain 
back issues and editorial indicies. 

BONUSES 

[!j Annual Separate Issues: In 
addition to BYTE's 12 monthly 
issues, subscribers also receive 
our annual IBM PC issue free 
of charge, as well as any other 
annual , issues BYTE may 
produce. 

Ifi BYTE ,Deck: Subscribers 
receive' five BYTE postcard 
deck mailings each year-a 
direct response system for you 
to obtain information on 
advertised products through 
return mail. 

To be on the leading edge of 
microcomputer technology and 
receive all the aforementioned 
benefits, make a career decision 
today-complete and mail in a 
subscription card or, call toll-free 
weekdays, 8:30am to 4:30pm 
E.S.T.: 800-258-5485. 

And. .. welcome to 
BYTE country! 
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