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*********************************************************************}

{$M 8096, 0, 10240 }

pr ogr am MENMDEMOP;

uses crt, { Add CRT and DCS units }
dos;

{== Constants }

const {-- Function nunbers for interrupt 21H ----------cmmmcmmon }
GET_MEM = $48; { Reserve RAM}
FREE_MEM = $49; { Rel ease RAM}
CHANGE_MEM = $4A, { Change size of a menory range }
GET_STRATEGY = $5800; { Get menory division strategy }
SET_STRATEGY = $5801; { Set menory division strategy }
GET_UMB = $5802; { Get UMB}
SET_UMVB = $5803; { Set UMB}
{-- Search strategies for SET_STRATEGY ----------m-mommmmomn }

SRCHS_BELOW = $00; { Use the first free menory bl ock }



SRCHS_BEST = $01; { Use the best nenory bl ock
SRCHS_ABOVE = $02; { Use the last free nenory bl ock
SFI RST_UMB = $80; { Search for first in UMB

{ (combined with SEARCH ...)

{-- Constants for SetUMB ---------mmmmm oo

UMB_QOUT

. $00; { lgnore UMB
UMB_I NC

$01; { I'nclude UMB in nenory allocation

{-- Constants for DemD ----------mmmmm o

TEST_EN = 10240-1; { 10239 paragraph test environnment
TEST_EN_UMB = 2560-1; { 2559 paragraph UMB test environnent
TEST_EN_KB = 160; { Test environnent is 160K
TEST_EN_UMB_KB = 40; { Test environnent UMB is 40K
BL OCKAMT = 26; { Nunber of addresses for result display

{-- Key codes for control --------cmmmmmmmm

ESC = #27; { Press <Esc> to cance
F1 = #59; { Function key F1
F2 = #60; { Function key F2
F3 = #61; { Function key F3
F8 = #66; { Function key F8
F9 = #67; { Function key F9
F10 = #68; { Function key F10

v o o

{== Type decl arations

type BlockType = record { Manage an allocated nenory bl ock
SegAddr, { Segment address



MBI Si ze : word; { Menory block size in K}
end;

{== Typed constants }

const YesNo

SText

Col Array
Keybd_Text

{== d obal variables

var Regs :
MAddr Array :
Num_Addr s
ConvSeg
UMBSeg
Bl ocArray

EE R Sk S Sk R S kS kS kS kS Sk kS ko

{ DOS_GetMem : Reserves menory.

{ Input : Desired nmenory size in paragraphs

{ Qutput : Segnment address of the allocated nmenmory bl ock,
{ nurmber of paragraphs allocated or

array[ false..true ] of string =
( "No ', "Yes' );
array[ SRCHS BELOW . SRCHS ABOVE ] of string =
( "First free menory bl ock used',
'Best free nenory bl ock used ',
"Last free nenory bl ock used ' );
array[ 0..1 ] of byte = ( $07, $70 );
array[ 0..3 ] of string =
" [F1] Allocate nenory',
" [F2] Rel ease nenory',
' [F3] Change size',
' [ESC] End program );

Regi st ers; { Registers for interrupt call
array[ 0..1000 ] of word; { Array for menory
wor d; { Nunber of addresses
wor d; { Address of test block in conventional RAM
wor d; { Address of test block in UVB
array[ O..BLOCKAMTI - 1 ] of BlockType; { Menory
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maxi mum nunber of avail abl e paragraphs
{*********************************************************************}

procedure DOS_Get Men( Ps : word;
var Adr : word;
var Res : word );

begi n
with Regs do
begi n
ah := GET_MEM { Function nunber }
bx := Ps; { Nunber of paragraphs to be reserved }
msdos( Regs ); { Interrupt call }
if ( flags and fcarry = 0 ) then { Call successful? }
begi n
Adr := regs. ax; { Yes --> Return address and size }
Res : = Ps;
end
el se { No --> Error }
begi n
Adr := 0; { No menory reserved }
Res : = bx; { Maxi mum avail abl e size }
end;
end;
end;
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}
{ DOS_FreeMem Rel eases reserved nenory. }
{ Input : Menory segnent address }
{ Qutput : None }
{ }
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procedure DOS_FreeMem( Adr : word );

begi n
with Regs do
begi n
ah : = FREE_MEM { Function nunber }
es = Adr; { Address of nenobry to be rel eased }
msdos( Regs ); { Interrupt call }
end;
end;

khkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhhhhxx*x*%

}
{ DOS_ChangeMem : Changes reserved nmenory size. }
{ Input : Od segnent address, }
{ new (desired) segnent address in paragraphs }
{ Qutput : Segnment address of the allocated nmenmory bl ock, }
{ nurmber of paragraphs allocated or }
{ maxi mum nunber of avail abl e paragraphs }
{ }
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procedure DOS_ChangeMen( Ps : word;
var Adr : word;
var Res : word );

begi n
with Regs do
begi n

ah : = CHANGE_MEM { Function nunber }
bx := Ps; { Nunber of paragraphs to be reserved }
es = Adr; { Segment address of nenory block to be changed }
msdos( Regs ); { Interrupt call }
if ( flags and fcarry = 0 ) then { Call successful? }

Res := Ps { Yes --> New nenory size }



el se { No --> Error }

Res := bx; { Maxi mum avail abl e menory size }
end;
end;
*********************************************************************}
{ Read_Strategy : Reads the DOS nenory nmanagenent strategy. }
{ Input : None }
{ Qutput : Menmory managenent strategy }
{*********************************************************************}
function Read_Strategy : integer;
begi n
with Regs do
begi n
ax : = GET_STRATEGY; { Set function nunber }
msdos( Regs ); { Interrupt call }
Read_Strategy : = ax; { Display strategy }
end;
end;
*********************************************************************}
{ ReadUwB : Reads UMB st at us. }
{ Input : None }
{ Qutput : UMB ignored during nmenory managenent }
{ Info : First available in DOS Version 5.0. }
{*********************************************************************}

functi on ReadUMB : i nteger;

begi n



with Regs do

begi n
ax = GET_UMB; { Set function nunber }
msdos( Regs ); { Interrupt call }
ReadUMB : = al ; { Display status }
end;
end;
{*********************************************************************}
{ SetDosStrategy: Sets DOS nenory nanagenent strategy. }
{ Input : New strategy }
{ Qutput : None }
{*********************************************************************}

procedure SetDosStrategy( Strategy : integer );

begi n
with Regs do
begi n
ax := SET_STRATEGY; { Set function nunber }
bx := Strategy;
msdos( Regs ); { Interrupt call }
end;
end;
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{ }
{ Set UMB : Sets the UMB status. }
I nput : New UMB status
p
{ Qutput : None }
{ Info : First available in DOS Version 5.0. }
{*********************************************************************}



procedure Set UMB( UMB : integer );

begi n
with Regs do
begi n
ax := SET_UMB; { Set function nunber }
bx := UMB;
msdos( Regs ); { Interrupt call }
end;
end;
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{ Allocate_Menory: Creates a test environment for the menory test. }
{ Input : None }
{ Qutput : None }
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procedure All ocate_Menory;

var SegAdr :oword; { Segment address of allocated nmenory }
Des_Mem :oword; { Desired nmenory size }
MBI Si ze : word; { Size of allocated nenory range }
begi n
{-- 1. Allocate test bloCk -------mmmmmmmm o }
Set UMB( UMB_QUT ) ; { Test block in conventional menory }
DOS_Get Mem( TEST_EN, ConvSeg, MBI Size ); { Get test block }
if ( ConvSeg = 0 ) then { Error? }
exit; { No test block found, end procedure }

Set UMB( UMB_I NC ); { Test block in UVB }



Set DosStrat egy( SRCHS_ABOVE or SFI RST_UMB );
DOS_Get Menm( TEST_EN_UMB, UMBSeg, MBI Size );
if ( UMBSeg <> 0 ) and ( UvBSeg < $A000 ) then { No UMB avail abl e? }

begi n
DCS_FreeMenm( UMVBSeg ) ; { Rel ease menory }
UMBSeg : = O; { No UMBs }
end;
{-- 2. Allocate remaining conventional/ UMB menory in 1K bl ocks ----}
Des_Mem : = 63; { First try allocating 15 paragraphs }
Num Addrs : = O; { Set nunber of allocated 1K blocks to 0 }
r epeat
DOS_Get Mem( Des_Mem SegAdr, MBI Size ); { Call for menory }
if ( SegAdr <> 0 ) then { Menory received? }
begi n
MAddr Array[ Num Addrs ] := SegAdr; { Note address }
inc( NumAddrs );
end;
until ( SegAdr = 0 ); { Allocate all menory }
{-- 3. Release test block --------cmmmmmmm oo }
if ( ConvSeg > 0 ) then { Could nenory be allocated? }
begi n { Yes }
DCS_FreeMen( ConvSeg );
dec( ConvSeg ); { MCBis also free }
end;
if ( UMBSeg > 0 ) then { Could UMB be allocated? }
begi n { Yes }

DCS_FreeMenm( UMBSeg ) ;
dec( UMVBSeg ); { MCBis also free }



end;

{*********************************************************************}
{ Rel easeThi sMenory: Rel eases reserved nenory. }
{ Input : None }
{ Qutput : None }
{ dobal variables : MAddrArray/R }
{*********************************************************************}

procedure Rel easeThi sMenory;
var i : word; { Loop counter }

begi n
if ( NumAddrs > 0 ) then { Was nenory allocated? }
for i := 0 to NumAddrs - 1 do { Yes --> Rel ease bl ock by block }
DCS_FreeMem( MAddrArray[ i ] );
end;

*********************************************************************}
{ DisplayMenLayout : Displays nmenory |ayout. }
{ Input : WBorders = TRUE if the border should al so }
{ be di spl ayed }
{ Qutput : None }
{ }
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procedure Di spl ayMenmLayout ( W Borders : bool ean );

var SArray : array[ 0..TEST_EN KB - 1] of char;
SArray_UMB : array[ 0..TEST_EN UMB KB - 1 ] of char;
i,] :oword; { Loop counter }



Posi tion : word; { Help variable }

Sdumy : string;

Last Char _M : char; { Menory for last character displayed }

Cur Col or : byte; { Current output color }
begi n

fillchar( SArray[ 0], TEST_EN KB, #32 );{ Initialize display array }
fillchar( SArray_UMB[ 0 ], TEST_EN UVB_KB, #32 );

{-- Fill mermory table --------mmmmm o }
for i := 0 to BLOCKAMI - 1 do
begi n
if ( BlocArray[ i ].SegAddr > $A000 ) then { uvB? }
begi n
Position := ( BlocArray[ i ].SegAddr - UvVBSeg ) div 64;
for j :=0to BlocArray[ i ].Ml Size div 64 do
SArray_UMB[ Position +j ] :=chr( i + 65);
end
else if ( BlocArray[ i ].SegAddr > 0 ) then
begi n
Position := ( BlocArray[ i ].SegAddr - ConvSeg ) div 64;
for j :=0to BlocArray[ i ].MlSize div 64 do
SArray[ Position + j ] :=chr( i + 65);
end;
end;
{-- Draw border around nmenory table -----------cmmmm }

if ( WBorders ) then
begi n
witeln( 'Conventional nmenmory:' );



witeln( ' 1 2 3 4 )
witeln( ' 1 0 0 0 0" );
L - T (R L T + )
for i :=0to 3 do
begi n
str( i * 40 : 3, Sdumy );
witeln( '} ' + Sdummy +
Ko .
Keybd_Text[ i ] );
end;
Wit @l Mmoo oo oo + )
if ( UMBSeg > 0 ) then
begi n
writel n(#13#10' UMB: " ) ;
witeln(' 1 2 3
witeln(' 1 0 0 0
I =Y T G T +
witeln('] oK | e
I =Y T T T +
end
el se
witeln( #13#10, 'No UMB available' );
end;

{-- Display table for conventional memory -------------------------- }

Last Char _M : = #0; { Last character displayed }

CurCol or := { Last display color }
for i :=0to 3 do
for j :=0to 39 do
begi n
if ( LastChar_M <> SArray[ i * 40 +j ] ) then{ Color change? }



begi n
CurColor := ( CurColor + 1) nod 2; { New col or nunber }
textcolor( Col Array[ CurColor ] shr 4 );
t ext background( Col Array[ CurColor ] and $OF );

LastChar_M:= SArray[ i * 40 +j ]; { Chars. to conpare }
end;
gotoxy( j + 11, i + 11 ); { Display character }
wite( SArray[ i * 40 +j ] );
end;
{-- Display table for UMB -------cmmmmm oo }
if ( UMBSeg > 0 ) then
begi n
for j := 0 to 39 do
begi n
if ( LastChar_M <> SArray_UMB[ j ] ) then { Col or change? }
begi n

CurColor := ( CurColor + 1) nod 2; { New color nunber }
textcolor( Col Array[ CurColor ] shr 4 );
t ext background( Col Array[ CurColor ] and $OF );
LastChar_M:= SArray _UMB[ | 1; { Chars. to conpare }
end;
gotoxy( j + 11, 21 );
wite( SArray UVB[ | ] );
end;
end;
textcolor( $07 );
t ext backgr ound( $00 );
end;

{*********************************************************************}



{ Denp : Denonstrates menory managenent. }
{ Input : Included UMB, first UMB to search, }
{ menory divi sion strategy }
{ Qutput : None }
{ Info : First available in DOS Version 5.0. }
{*********************************************************************}
procedure Denp( |nc_UVB : bool ean;
UMB_first : bool ean;
Strat egy : integer );
var i : integer; { Loop counter }
| Keys : char; { Input keys }
ResPtr : char; { Pointer to the desired reservation (A-2) }
Des_Mem : word; { Size of reservation }
MBI Si ze : word;
sdummy : string;
begi n
{-- Initialize address array ------------ccmmmmmm oo }
for i := 0 to BLOCKAMTI - 1 do { No nmore allocated bl ocks }
with BlocArray[ i ] do
begi n
SegAddr : = 0; { Segment address of nenory bl ock }
MBI Si ze : = O; { Size of menmory bl ock }
end;

gotoxy( 1, 7 );
Di spl ayMenLayout ( TRUE ); { Display nmenmory table }



{-- Denpnstration | 00p ----------mmmmm oo }

r epeat
{-- Specify selected nenory managenent strategy ------------------ }
if ( Inc_UMB ) then { UMB used? }
Set UMB( UMB_I NC )
el se

Set UVB( UVB_OUT );

if ( UMB_first ) then

Set DosStrategy( Strategy or SFIRST_UMB )
el se

Set DosStrategy( Strategy );

{-- Display current concept -------------------------- }
gotoxy( 1, 3 );
witeln( 'Menory managenent strategy: ', SText[ Strategy ],
© O [F8l ")
witeln( '"First search in UVB ", YesNo[ UMB first ],
' [FOl" )i
witeln( 'UVB used ", YesNo[ Inc_UMB ],
' [F10]" );
Witel N(  mmm e e Y,
o Y
{-- Entry and proCesSiNg ----------mmmmmmmm }
repeat until keypressed; { Wait for a key }
| Keys : = readkey; { Read key }
if ( ( IKeys = #0 ) and ( keypressed ) ) then { Function key }



| Keys : = readkey; { Get 2nd key code }

case | Keys of

F1 : { Allocate menory bl ock }
begi n
i=-1; { No nore valid menory bl ocks given }
r epeat
gotoxy( 1, 23 );
wite( 'Reserve which block [ AAZ]: ' );
readl n( ResPtr );
ResPtr := upcase( ResPtr );

if ( ResPtr >='"A" ) and ( ResPtr <= 'Z" ) then
if ( BlocArray[ ord( ResPtr ) - 65 ].SegAddr = 0 ) then
i := ord( ResPtr ) - 65;
until (i <> - 1);

wite( 'How many K do you want reserved: ' );
readl n( Des_Mem);
Des_Mem : = Des_Mem * 64 - 1; { Convert to paragraphs }

DOS_Get Mem( Des_Mem Bl ocArray[ i ].SegAddr,
Bl ocArray[ i ].MBlSize );
if ( BlocArray[ i ].MISize <> Des_Mem ) then { Error? }
begi n
str( ( BlocArray[ i ].MBISize + 1) div 64, sdumy );
wite( '"Only ' + sdummy + 'K free' );
repeat until keypressed;
whi | e keypressed do
| Keys : = readkey;

| Keys : = #0;
end;
gotoxy( 1, 23 );
witeln( ' )

witeln( ' Y



wite( ' )
gotoxy( 1, 7 );

Di spl ayMenLayout ( FALSE ); { Display menmory table }
end;
F2 : { Rel ease nmenory bl ock }
begi n
i=-1; { No nmore valid blocks given }
r epeat
gotoxy( 1, 23);
wite( 'Release which block [ AAZ]: ' );

readl n( ResPtr );
ResPtr := upcase( ResPtr );
if ( ResPtr >='"A" ) and ( ResPtr <= 'Z" ) then
if ( BlocArray[ ord( ResPtr ) - 65 ].SegAddr <> 0 ) then
i = ord( ResPtr ) - 65;
until (1 <> - 1
DCS_FreeMem( BI ocArray[ i ].SegAddr );
Bl ocArray[ i ].SegAddr := 0;
Bl ocArray[ i ].MBl Size := 0;
gotoxy( 1, 23 );
witeln( ' )
gotoxy( 1, 7 );
Di spl ayMenLayout ( FALSE ); { Display menmory table }
end;

F3 : { Change one block's size }
begi n
= -1 { No nmore valid blocks given }
r epeat
gotoxy( 1, 23 );
wite( 'Wich block do you want changed [ A-Z2 ]: ' );



F8 :
Strategy := ( Strategy + 1 ) nod 3; { Change strategy }

readl n( ResPtr );
ResPtr : = upcase( ResPtr );

if ( ResPtr >='"A" ) and ( ResPtr <= 'Z" ) then
if ( BlocArray[ ord( ResPtr ) - 65 ].SegAddr <> 0 ) then

i := ord( ResPtr ) - 65;
until (i <> - 1);
wite( 'How many K do you want reserved: ' );
readl n( Des_Mem);

Des_Mem : = Des_Mem * 64 - 1; { Convert to paragraphs }

DCsS_ChangeMen( Des_Mem Bl ocArray[ i ].SegAddr,

if ( MBISize <> Des_Mem) then
begi n
str( ( MBISize + 1) div 64, sdummy );
wite( '"Only ' + sdummy + 'K free' );
repeat until keypressed;
whi | e keypressed do
| Keys : = readkey;
| Keys : = #0;
end
el se

MBI Si ze );
{ Error? }

Bl ocArray[ i ].MBlSize := MBI Si ze; { Set new size }

gotoxy( 1, 23 );

witeln( '

witeln( '

wite( '

gotoxy( 1, 7 );

Di spl ayMenLayout ( FALSE );

end;

{ Display nmenmory table }



F9 : { Toggle: UMB first }

Ui\/B_fi rst := not UMB first;
F10: { Toggle: Add UMB }
Inc_UMB : = not |nc_UVB;
end;
until ( I Keys = ESC);

end;

{*********************************************************************}

MAI N PROGRAM

{*********************************************************************}

var StartStrategy : integer; { Menory division on startup }
St art UVMB : integer; { UMB | ayout on startup }
Cur _UMB_i nc : bool ean; { UMB used (yes/no) }
Cur _UMB_first : bool ean; { Search first in UVMB }
Cur _Strategy ;. integer; { Current search strategy }
begi n
clrscr;
witeln( 'DOS Menory Managenent Denp ',
" (O 1991 by M chael Tischer' );
witeln( ' ",
' " #13#10 ) ;
witeln( ' Processing menory |ayout now...."' );
{-- Store DOS values when programstarts -------------ummoommoo- }
StartStrategy : = Read_Strategy; { Menory | ayout strategy

}
Start UMB : = ReadUMB; { UMB inclusion }
Al l ocat e_Menory; { Create test environnent }



Set DosStrategy( StartStrategy ); { Restore old strategy }
Set UMB( Start UMB );

if ( ConvSeg = 0 ) then { Allocate conventional nmenory? }
begi n { No --> End programwi th error nessage }
clrscr;
witel n(" MEMDEMOP: Not enough nenory!');
exit; { End program}
end;
{-- Starting values for menory management -------------------------- }

Cur_UMB_inc := ( StartUvB = UMB_INC );
Cur_UMB first :=( ( StartStrategy and SFIRST_UMB ) = SFIRST_UMB );
Cur_Strategy := StartStrategy and ( $FF xor SFIRST_UMB );

{-- Denonstration of nmenory division ----------cmmmmmmmoo }
clrscr;
witeln( 'DOS Menory Managenent Deno ',

" (O 1991 by M chael Tischer' );
witeln( ' '

)
Demo( Cur_UMB_inc, Cur_UMB first, Cur_Strategy );
{-- Restore old DOS values -------cmmmmmmmm oo }

Rel easeThi sMenory; { Rel ease reserved nenory }
Set DosStrategy( StartStrategy );
Set UMB( Start UMB );
clrscr;
end.



