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! 6337,E,'2%&N5,-'72&-+,('I'(6/'*2-&O6),P&I12(/'*2633Q&,R1'S63,2/&'IA&(3*(4&?Q&
(3*(4A&/0,Q&+)*51(,&,T6(/3Q&/0,&-6E,&-,R1,2(,&*I&*1/+1/&-'7263-&I*)&62Q&
S63'5&-,R1,2(,&*I&'2+1/&-'7263-GU

! N!'()*+)*(,--*)&5,-'72,)-&1-,&,R1'S63,2(,&(0,(4'27&/*&(*E+6),&/0,&
I12(/'*2-&-+,('I',5&I*)&/0,&'2-/)1(/'*2&-,/&6)(0'/,(/1),&;"$V@&.'/0&6&
&)(/9%)&.%&"09:)&.8)7)8&;WXY@&'E+3,E,2/6/'*2A&,2-1)'27&/06/&62Q&+)*7)6E&
,T,(1/,5&*2&?*/0&E*5,3-&.'33&(61-,&62&'5,2/'(63&1+56/,&*I&/0,&E6'2&
E,E*)Q&(*2/,2/GU

! "2&'2/,7)6/,5&(')(1'/&5,-'72A&&)(/9%)&.%&"09:)&.8)7)8&'-&6&3,S,3&*I&
6?-/)6(/'*2&1-,5&'2&5,-()'?'27&/0,&*+,)6/'*2&*I&6&-Q2(0)*2*1-&5'7'/63&
(')(1'/G&"2&WXY&5,-'72A&6&(')(1'/Z-&?,06S'*)&'-&5,I'2,5&'2&/,)E-&*I&/0,&I3*.&
*I&-'7263-&;*)&/)62-I,)&*I&56/6@&?,/.,,2&06)5.6),&),7'-/,)-A&625&/0,&
3*7'(63&*+,)6/'*2-&+,)I*)E,5&*2&/0*-,&-'7263-G
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! $$[&;$/),6E'27&$"!\&[T/,2-'*2-@

! 6)?,'/,/&E'/&8=:&D'/&?),'/,2&$$[>W,7'-/,)2

! ],4/*)655'/'*2
&&;^8A^=A^<A^C@&_&;T8AT=AT<ATC@`;Q8AQ=AQ<AQC@
-/6//&$(03,'I,
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! D,-(0),'?127&1EI6--/%
" !6-(0'2,2?,I,03--6/^

" W,7'-/,)-/)14/1)

" V5),--',)127-6)/,2

" "2/,))1+/?,06253127
! b36--'-(0%&c2/,)-(0,'5127&'2&

['2>A&L.,'>&125&\),'>V5),--!"#$%&'('

! d,1/,&e?3'(0,)%&12/,)-(0,'5,2&26(0&
['2>A&L.,'>&125&\),'>V5),--)(*(%+('&
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! W,7'-/,)%&5',&-(02,33-/,2&-+,'(0,)25,2&
[3,E,2/,&,'2,-&#)*^,--*)-

! E,'-/&6337,E,'2&S,).,25?6),&W,7'-/,)&;f,2,)63&
#1)+*-,&W,7'-/,)-A&f#W@&125&$+,^'63),7'-/,)G

! f,-6E/0,'/&61-&D,I,03--6/^&125&S,)Ie7?6),2&
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PD2/9#$).-2)J/"8&)(/9%)&

! D,I,03-^h03,)

! $/6(4+*'2/,)

! $/6/1-),7'-/,)&;4622&^G&DG&62^,'7,2A&*?&?,'&5,)&
3,/^/,2&i+,)6/'*2&,'2&j?,)361I&61I7,/),/,2&'-/A&
*5,)&*?&56-&[)7,?2'-&2,76/'S&.6)&,/(G@

! "25,T),7'-/,)&;Ie)&V5),--),(02127,2@
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! D,'-+',361I76?,%&M,)/,&61-&^.,'&$+,'(0,)>
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Ergebnis

Ergebnis

Ergebnis

Ergebnis

Ergebnis
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C := A + B

mit Akku (ein einziges Register):

!!""##$$%%%%##
##$$$$%%%%%%&&
''((""))**%%++

nutzt implizit den Akku:
! LOAD A = lade A in Akku
! ADD B = addiere B zum Wert in Akku 

(Ergebnis im Akku)
! STORE C = schreibe Akku-Inhalt nach C
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C := A + B

mit Register-Memory:

!!""##$$%%%%)),,--##
##$$$$%%%%%%))..--)),,--&&
''((""))**%%))..--++

! nennt alle Register explizit (R1, R3)
! Argumente können Register oder 
Speicherstellen sein (z. B. R1, B)
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C := A + B

mit Register-Register (Load/Store):

!!""##$$%%%%)),,--##
!!""##$$%%%%))//--&&
##$$$$%%%%%%))..--)),,--))//
''((""))**%%))..--++

! nennt alle Register explizit (R1, R3)
! Argumente für Operationen können nur 

Register sein (R1, R2)
! Zugriff auf Speicher nur durch LOAD, STORE
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C := A + B

mit Stack:

0011''22%%##
0011''22%%&&
##$$$$
00""00%%%%++

! keine Register
! Argumente auf Stack, dann Operation
! Operation implizit (oberste Werte auf Stack)
! Zugriff auf Speicher nur durch PUSH, POP

(top of
stack)
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! !6-(0'2,2A&5,),2&D,I,03,&21)&,'2,2&i+,)625,2&06?,2A&
0,'g,2&4/0>@B&)99>*"9#$/0)0G&

! V441%&-+,^',33,-&W,7'-/,)A&'E+3'^'/,)&3'24,)&i+,)625&125&
L',3),7'-/,)&Ie)&56-&[)7,?2'-&;NV441E136/*)E6-(0'2,2U@

! ),(0/,)&i+,)625&
61-&$+,'(0,)

!"#$%&'()*+,-').+!"#$%&'()*%+!"#$%&,-./01%
!(/0$/012'+34#/0'#

5'/0#')")/067'871)
96#7')$':'$7')+;<=<>==

;<=<>=<>=?
@(26'+=D+>+;A

4/0>@B&)99>*"9#$/0)0.HEOTK

! ;<&%)/8)

" V1-Ie0)127&5,)&,'2^,32,2&D,I,03,&.,7,2&5,)&,'2I6(0,2&d6)5.6),&
-,0)&-(02,33

" 7,)'27,)&$+,'(0,)?,56)I&Ie)&,'2,2&D,I,03

" m6-/&n,5,)&D,I,03&06/&,'2,2&i+,)625,2&;61g,)&^G&DG&oi#A&"oKA&
\[K@&→&,'20,'/3'(0,&D,I,03-3h27,A&,'2I6(0,-&V4/163'-',),2&5,-&
#)*7)6E&K*12/,)-

! !"#$%)/8)

" #)*7)6EE',)127&'2&5',-,E&m*)E6/&,)I*)5,)/&j?127&p&S*)&633,E&
56-&V1-.,)/,2&S*2&E6/0,E6/'-(0,2&m*)E,32

" #)*7)6EE,&.,7,2&5,-&0h1I'7&,)I*)5,)3'(0,2&L.'-(0,2-+,'(0,)2-&
S*2&d'3I-7)qg,2&,/.6-&N3h273'(0U
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! D,),(02127&5,)&m*)E,3
&

E'/&!!"r&;63-&['2>V5),-->!6-(0'2,a&s8_V441@

!#
"
!
$"

"
"
#

"!%""

3, 4, "+(# .

3/ 4/ "+(# 5

3. 4. "+(# ,,

36 #778 9' :,

3; <=>? !$" #778-4/

3@ !$" :/-4.

35 <1! #778-#778-:/

3A !$" :/-4,

3B #$$ #778-#778-:/

,3 '(" #778-4.

,, !$" #778-4,

,/ !$" :/-4/

,. '1& #778-#778-:/

,6 '(" #778-4,

,; !$" #778-4.

,@ !$" :/-4,

,5 $9C #778-#778-:/

,A ()#0 3-2=DE-3
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! f3,'(0,-&#)*7)6EE&'2&N,(0/,)U&V441>$Q2/6T%

3, 4, "+(# .
3/ 4/ "+(# 5
3. 4. "+(# ,,
36 !"#$ 4/ #FF8%G?EHIDE%4/
3; <1! 4. #FF8%G?EHIDE%4/J4.
3@ #$$ 4, #FF8%G?EHIDE%4/J4.K4,

35 '(") 4. 4.%!%4/J4.K4,
3A !"#$ 4, #FF8%G?EHIDE%4,
3B '1& 4/ #FF8%G?EHIDE%4,L4/

,3 '(") 4, 4,%!%4,L4/
,, !"#$ 4. #FF8%G?EHIDE%MN>OP%4/J4.K4,
,/ $9C 4, #FF8%G?EHIDE%*NOGQ?>R
,. ()#0 2=DEPPP
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! D,I,03,&E'/&^.,'&i+,)625,2&;W,7'-/,)&*5,)&
$+,'(0,)65),--,2@

! 3'24,)&i+,)625&'-/&'E+3'^'/&L',3%

+<$%4,-4/&&&&&?,5,1/,/&&&&&T8&!&T8&"&T=

! ^G&DG&V55'/'*2

#$$%:,-:/&&&&&?,5,1/,/&&&&&s8&!&s8&+&s=

! '2&!!"r>$Q2/6T%

#$$%:,-:,-:/
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3, 4, "+(# .

3/ 4/ "+(# 5

3. 4. "+(# ,,

36 <=>? !$" :,-4, 'E=NESGNEG%>?%:,-

3; !$" :/-4/ :/-

3@ !$" :.-4. :.P

35 <1! :.-:.-:/ 0NMT8FE%4/J4.%>?%:.

3A #$$ :.-:.-:, 4,%K%4/J4.%>?%:.

3B '1& :,-:,-:/ 4,L4/%>?%:,

,3 $9C :.-:.-:, &N87H%>?%:.-%UGNE>O

! M',5,)&E'/&!!"r>D,I,03,2
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3, 4, "+(# .

3/ 4/ "+(# 5

3. 4. "+(# ,,

36 <=>? !$" :,-4,

3; !$" :/-4/

3@ !$" :.-4.

35 <<11!! ::..--:://

3A ##$$$$ ::..--::,,

3B ''11&& ::,,--:://

,3 $$99CC ::..--::,,

! 125&E'/&N,(0/,)U&L.,'>V5),-->$Q2/6T

3, 4, "+(# .

3/ 4/ "+(# 5

3. 4. "+(# ,,

36 <=>? !$" :,-4,

3; !$" :/-4/

3@ !$" :.-4.

35 <1! :.-:.-:/

3A #$$ :.-:.-:,

3B '1& :,-:,-:/

,3 $9C :.-:.-:,
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! m*)E6/&S*2&
!!"r>D,I,03,2

! ,'2&L',3&
;,)-/,)&i+,)625@

! ^.,'&t1,33,2&
;=G&125&<G&i+,)625@

3, 4, "+(# .

3/ 4/ "+(# 5

3. 4. "+(# ,,

36 <=>? !$" :,-4,

3; !$" :/-4/

3@ !$" :.-4.

35 ''11&& ::@@--::,,--:://

3A <<11!! ::55--:://--::..

3B ##$$$$ ::55--::55--::,,

,3 $$99CC ::55--::55--::@@

D,'-+',3
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! ]*)/,'3,

" ?,R1,E,&#)*7)6EE',)127

" 41)^,&#)*7)6EE,&;V2^603&5,)&D,I,03,@

! o6(0/,'3

" ['2,&$+,'(0,)65),--,&'-/&BC&D'/&3627

" 5),'&i+,)625,2&;^12h(0-/&W,7'-/,)&*5,)&
$+,'(0,)65),--,@%&,2*)E&7)*g,&D,I,03-?),'/,
→&56)1E&4,'2,&$+,'(0,)65),--,2&63-&i+,)625,2
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! i+,)625,2&5,)&VYc&'EE,)&*?,2&61I&$/6(4

! 4,'2,&2*)E63,2&W,7'-/,)

! V2.,25127%&u6S6&DQ/,&K*5,

! D,'-+',3%&D,),(02,&;6>?@v(
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!"#$%&'&$())'*"+$%,'-

'''!"#$%&').(.%&'/0%,'1(%2'3'4.5%26'7'8'(56)'9

'''-

''''''%2.'(:;<<='>'#':?@A

''''''B05'3'%2.'5':'(C#'A'5'D':'E'A'5':'(C#'9

''''''-

''''''''''(':'#A

''''''''''#':'5A

''''''F

''''''4G).*1H0".H!5%2.$2'3'IJJKL'I'M'('9'A

'''F

'F

erzeugt folgenden Java-Byte-Code:
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'''EL')%!")N';<<=

'''OL'%).05*P;

'''QL'#%!")N'?@

'''@L'%).05*P<

'''RL'%$0(,P;

'''=L'%$0(,P<

'''?L'%5*1

''';EL'%).05*PO

''';;L'%$0(,PO

''';<L'%B*S'<@

''';TL'%$0(,P<

''';@L'%).05*P;

''';RL'%$0(,PO

''';=L'%).05*P<

''';?L'%$0(,P;

'''<EL'%$0(,P<

'''<;L'%5*1

'''<<L'%).05*PO

'''<OL'60.0';;

'''<@L'6*.).(.%&'U<

irem: berechnet a%b, Rest bei Division
iload_n: push;  istore_n: pop
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96#7')$':'$7')+;<=<>==

;<=<>=<>=?
@(26'+;E+>+;A

Y'0().7<0.I):)$8)0

! I3,T'?,3
" D,I,03-3h27,&0h27/&S*E&D,I,03&6?

" V1-3,-,2&4*E+3'^',)/,)&;,)-/,-&DQ/,&,2/-(0,'5,/&e?,)&
Yh27,@A&4,'2,&V1-)'(0/127&62&M*)/7),2^,2

" K"$K
! I,-/

" V33,&D,I,03,&73,'(0&3627

" Y,'(0/,-&V1-3,-,2
" ['2-(0)h24127%&i+,)625,2&21)&'2&W,7'-/,)2&;2'(0/&

7,217&#36/^&Ie)&V5),--6276?,2@

" W"$K

!"#$%&'()*+,-').+!"#$%&'()*%+!"#$%&,-./01%
!(/0$/012'+34#/0'#

5'/0#')")/067'871)
96#7')$':'$7')+;<=<>==

;<=<>=<>=?
@(26'+;F+>+;A

,8"%J=)B"&:

(&%_&6`?a&&5&%_&6p?a&&,&%_&(v5&&;7,-1(0/%&21)&,@

L.,'&]6)'62/,2

! W,7'-/,)>!,E*)Q

! W,7'-/,)>W,7'-/,)&;Y*65H$/*),@

#$$%7-=-Q%%%%%%'1&%T-=-Q%%%%%%<1!%G-7-T

1        4   4   4                 1        4   4    4                1         4   4   4

!$%),-=%%%%!$%)/-Q%%%%#$$%).-),-)/%%%'1&%)6-),-)/

<1!%);-).-)6%%%%'("%);-G

1             4            1             4           2                                     2

2                                       1                4

S=39

S=21



!"#$%&'()*+,-').+!"#$%&'()*%+!"#$%&,-./01%
!(/0$/012'+34#/0'#

5'/0#')")/067'871)
96#7')$':'$7')+;<=<>==

;<=<>=<>=?
@(26'+;A+>+;A

;<&9#$"6.ENFNZFEZNZ

! E,0)&^1&V5),--',)127-6)/,2

! D,I,03-6)/,2

" f3,'/4*EE6?,I,03,

" D,5'27/,&D,I,03,

" $"!\>D,I,03,

" o'(0/>12/,)?),(0?6),&D,I,03,

" $+,^',33,&V-+,4/,&5,)&$+,'(0,)^17)'II-?,I,03,

! Y,'-/127-?,.,)/127&125&Y,'-/127-E,--127


