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11 3 $$
3 % $$,'1 %
3% % :
3% $ 3
11$#'
3% %'
3 , %' 8% 1
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%% "
#6 ($1
, (%1

$# 3

7 % %
I %'
% ','1

##

81 9

1% 1

& $1

- % $3 $ %

1 71
#% %
311
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<31 1 1
% %
, 1 =% 0>
% # =% 3 % %
7 % %
> o "0

L =% $ (3 $$$ %L1
8% % $91 2
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BIOS-ROM

100000 (1 MB)

Other ROM areas

Screen RAM

C0000

COMMAND.COM loadable pa

A0000 (640 KB)

Free RAM for application

DOS variables, buffers etc.

MSDOS.SYS
10.SYS 600
BIOS variables 200
Interrupt vectors 0
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&,$ 8@+

$@>9 1 #

1
8 9% 1
1 # 2@ % # 6
1
%X FFF... Betriebssystem

im ROM

Benutzer-

Programm
Benutzer-
Programm

Betriebssystem
o im RAM
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Ger tetreiber
im ROM

Benutzer-
Programm

Betriebssystem
im RAM
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I

100

60

40

20

CPU Ausnutzung (in Prozent)

20°/. E/A-Wartezeit

1% #
-A %

B CD

50°/ E/A-Wartezeit

80°/s E/A-Wartezeit

1 I I 1 1
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1
2

3 4q 5 6 7 8

Multiprogramminggrad
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CPC - Joyce - PC 1512

[no, no, | won®t translate this
slide...]

(Nicht ganz ernst gemeinter)
Literaturhinweis:

H.-G. EQer: MC-Relocator +
Programmverschiebung
leicht gemacht, Schneider
CPC International 03/1988,
DMV-Verlag, S. 67 f.

Hans-Georg Eder, FH Nichen

1$ %&

1390 NEXT n [3s6)
.o 1400 dum$="dummy.dum" [1270)
fir 464-664-6128 1410 SAVE dun$,b,adr1, length (1567)
[ 1420 MEMORY adr2-1 [128]
- 1430 LOAD dum$,adr2 [683)
1900 REREESRR LR AR LR fiiee) 140 oay ghmes fone)
. 1450 SAVE file2$,b,adr2,length 1961
lode | sar nelocaroR Viie e B0 T v Retokacton wur [a1es]
okalN e e de durchgefuehrt. "
1656, uA% 1 EREEHFIEERR A Snen 20881 1470 END ' Programm-Ende [882]
1080 ' %s  Oktober 1987 von  wkx tee0) 2480 Sakualle Adrasse usbarprudtan (833]
1070 ' xxx * 1511 $ (PEEK( [1242]
1080 ' ***  Hans-Georg Esser  ¥xx (6371 AL("&" mExsrvesx(m) 2)+HEX$(P [2760]
1110 * xx ox (511 +1),2)
1120 ' sEsREEEEREEEERERREERRKKRERRRE [1164] 1510 RESTORE 1830 [s20]
130 [117) 1520 rd$= [183]
1140 MODE 2:ZONE 3 [1209] 1530 WHILE rd$¢>"xx" [1942]
150 WINDOW #1,48,76,7,10 [1139] 1540 READ rd$ [483]
1160 WINDOW #2,48,76,12,18 [1223) 1550 IF pr$=rd$ THEN 1640 [766]
1170 FOR N=1 TO 21PEN #N,0:PAPER #N,1:NEXT [2164] 1560 WEND [390]
1180 PRINT CHRS(24);STRINGS(80,216);" (84s6] 1570 ' Untersuchung auf 2-8yte-Befenl (2528)
Refocatapaan () 11987 by:Hage quor 1580 pr$=HEX$(PEEK(n),2) +HEXS(PEEK(n+1),2) [1841]
g(s([]’s;"s) C”R:f;:]cn‘ar kel iSTRINGS 1580 byte=VAL("&"+HEX$(PEEK(n+3),2)+HEX$(P [1647]
EEK(n+2),2))
1180 LOCATE 1,22 [(730]
i 1600 RESTORE 1840 [886]
1200 PRINTICHRG(241; S'“§“G‘(§°b§‘§:;s ian R0zl 1610 ra$="":WHILE rd$<> XXXX':READ rd$:IF [2416]
o Esser Relocator V1.0 $STRINGS FadsprY RN 1730 Vsued
(80,218) ;CHR$ (24) ; R R Eian tean1
4
1eiainitno 20 fiasn! 1640 ' Bezug auf Adresse innerhalb des Pro [3010]
: . Ve Aar H gramms 2
)230 LOCA‘(E #1,2,2:PRINT #1,"Aktuelle Adre [2624] 1550 IF bytecadrl OR byte>adri+length THEN [2412]
1240 LOCA E ‘?,Z,E’PR[NY #2,"Geaenderte Ad [3236]
en:":PR 2 schieben [815]
1250 LOCATE s,zzuNs INPUT “"Name des Binae [4640] bypatdiire Lanal
r-Files > ",files Xs(bYt!Ed) e EIOGO}
{INPUT “Ursprungsadresse 4581 n+2,VAL("&"+LEFTS (b$,2 1198
1260 LOC:YE §1IN g sk o 4 U +RIGHT$ (b$,2)) [1323]
70 LOCATE 5,7: INPUT “Programm-Laenge (in [3793] 1710 PRINT "2'” L",NEXt[n 4), [2014]
lzyo.!) R 9 pa-t ! 1720 RETURN [555]
T “Neue Adresse 3384 1730 ' 2-Byte Befehl auswerten [1642]
1220 LOCAVE 5 g XNPU 8 4 1 1740 IF bytecadrl OR byte>adrl+length THEN [2412]
1290 LOCATE 5 T1:LINE INPUT “Name des neue [2543] REIAY:
n Files " File28 1750 ' verschieben (815]
1300 LOCATE 5,14:PRINT "Relokation wird du [5399] 1760 byte=byte+diff [564]
rchgefuehrt.” 1770 b$=HEX$(byte,4) [1060]
1310 * Einlesen (1453) ("B"+LEFTS$(b$,2)) [892]
1320 MEMORY adrl-1 T108) AL("&"+RIGHT$(b$,2)) [764]
1330 LOAD file$,adrl [518] &";HEXS(n,4), [2014]
1380 diff=adrz-adrl [566] [555]
1350 ' Alle Adressen muessen um diff nach [4774] 442]
oben verschoben werden. 1830 DATA CD,DC,FC,D4,C4,F4,EC,E4,CC,C3,DA [6017]
1360 FOR n=adrl TO adrl+lengt [2180] +FA,D2,C2,F2,EA,E2,CA,E9,3A,01,11,21,2A,31
1370 LOCATE #1,20,2:PRINT #1,"&";HEX$(n,4) [2013] 132,22, XX
: 1840 DATA ED48,EDSB,DD21,0024,FD21,F024,ED [3306)
1380 GOSUB 1480 * Ueberpruefen und ggf. as [2409] 78,ED43,ED53,0022,F022, ED73, XXXX
naern Listing Relocator
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#base O0xA000

Id hl, data
Id a,(hl)
call  print
ret

:print
cmp a,’
jne ende

cal OS_PRINT
:ende

ret

:data
char

Hans-Georg Eder, FH Michen

A000
A003 Id a,(hl)
A004 call
A007 ret

A008 cmp a,
AOOA jne O0xA010
AOOD call

A010 ret

. Data
char 'x

A011

Betriebssysteme Il, WS 2006/07

Id hl,ox A011 ;

0x A0O08

; Program starts at 0xA000

data

print

;  Function print

;. ende

OS_PRINT
;. Label ende

Memory Management (1) + Slide 10

$$
E%18
$

E% 11

% 1 $
8)'$ ,'%

#

9§ "

o $%$
$$

*9

2F $ 1

(3
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%0)*
- % 6%

% $8 % 90
$$ % $$ !
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Process control
information

Increasing
address
values
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b
v Process Control Block|
Entry point >
to program
Branch
Program instruction
<
Reference
to data
Data N
<
Current top I
of stack
Stack
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)0*

<3 3 % 2

; ' > #3$% #
,'$811 $ $
$$ 9!
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Relative address

Base Register {—————————|-—————

A
]

Bounds Register Comparator |- — —

Interrupt to

|
|
|
|
|
|
|
| operating system
|

Betriebssysteme Il, WS 2006/07

_ [Process Control Block]
Program
Absolute
_address
I
I
I
|
————— »
Data
Stack

Process image in
main memory
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+

. 1
$## 9 (!

8 =%%9

H#6$8=%"

# 1

>H# 1 8, '=%%9
F 1 # # 1
& $, 2 "1 1189
% 21 1 1
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Eine Warteschlange

Hans-Georg Eder, FH Nichen

Partition 4

Partition 3

Partition 2

Partition 1

Betriebssystem

% 2

CHH Partition 4
Partition 3
[ Partition 2
HHH Partition 1
Mehrere Warte- Betriebssystem
schlangen
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700 K

400 K

200 K

100 K
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n I%*

. H % %
$ "

$ (#1

11 3 1 $

+" '8# 91 $ ,
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Tme ——M — — »
C C C C C
B B 7
b E
A A A % ///% .
D D D
Oper. Syst. Oper. Syst. Oper. Syst. Oper. Syst. Oper. Syst. Oper. Syst.
Hans-Georg Eder, FH Michen Betriebssysteme I, WS 2006/07 Memory Management (1) + Slide 21
n I)*
_ 1 " 8 1 9
% % $!
6 '# !
, 1 $# '
8 1 9l
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1 % 8 !
G 9
> 1 % 2 3 % #
C3 % %
Y N RN W
TS
1111000
AEbE Advantage: fixed size of bit map
1111000 Disadvantage: search for free space of

Hans-Georg Eder, FH Michen

a certain size not trivial
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2

II*5 5
$I
2

3

3

$ 1 #

%% 1 89 # 8 B'9
$ $' #
1 6
Xx HXBHXHXCHXETXMF-.”
8 16 24 32

/4

xh
Y
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1111000
t1i11113)  [P[o[s] F—{A[[E —[Fle[e] (P}
11001111
1111000
D I ) T ] R 7 ) 2
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