
�����
���
�	 

��
�
�

� ���
�� ��

� �
�� ���
���
��
��� ���
��
�

�
�

�

�

�

�����
��� �
!"## $
%"&
' ��' �

�%(*)� ���+�
, " �
-%. $)%� 

%�#' �&' /
'&#' �
011 2

3 011 0



4�
� ��
����
��	 ����
�5 �
�
��
��
6�
� ��
��

78 9 :
;<=
>?@ACB
?D E
F : GH @A ?ACI; ?D; @
JLKHM IACNHO :; @PRQ;MMS= N9; @T=
ACN?UV

7WQW8YXKHM IM XZ ; > GH @A ; N; ?@; KHM I
> GH= [DP <;MDS
\F;MM; N^]

<HM _
NA ;F @?M

7`; N;9 :@= @ACaS @E=M [ G= :N= @A M T
; ?D; @

7KHM IT=
b; ?M= @A F; ?c=
>D ?O NS T
;MMS N; @

degfh

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



� �
��
�� ��
��
���
�
� �	 �� ����� ���
�

�
	� �

� �	5 ��

7`?M :
; N�

KHM IMM ?@<= @HF : GH @A ?A P I GS @@; @
H >MS
?@
F; >?;F ?A ; NQ; ?:; @[S >A ;H=MA ; [ G= :ND

b; N<; @
7�= @�

E
F : GH @A ?A I; ?D; @T
b?M9 :
; @<; @KHM IM
F;M9 :N GH @I; @< ?; B

GS
A >?9 :
; @
8 9 :
;<= X

>;M �

T
ask 1

T
ask 2

T
ask 3

T
ask 4

T
ask 5T

ask 6

T
ask 7

degf�

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



�
� 
 ��� ��
����


 �	����
� �
� ����
�

7Q; >;HM; XK?B
;�

7�;H< >?@;P E=M [ G= :N= @A M T
; ?D [ G= NZ ;<; KHM I
F; IH @@D

7�;H< >?@;M= @< E=M [ G= :N= @A M T
; ?D; @M ?@<MS
A ; b GH :>DP <H�
A ?>D ��; @@
Z ;<;

KHM IMO GHD;MD; @M T=
?:N; N
�;H< >?@;F;; @<;D ?MDP <H @@?MDA ; @=
AC�
; ?D [ G= N

< ?; E=M [ G= :N= @A ?:N; N�H9 :
[S >A ; NaS N:
H @<; @
J��
���
V

7KHM IMM ?@<MS
@= B
; N?; NDP <H�
A ?>D ���� �������
� � 

degf¡

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



�
� 
 ��� ��
�� �
¢ �
��
� �
� ��

£¤
8 9 :
;<=
>; KHM I¥
  ?B
W@D; Na
H >>¦ � ¨§
© ª � «

¬¤­
G= NH >>; @S9 :

@?9 :
D \A ;M9 :
;<=
>;¯®D; @ ]
KHM IM �

7°M; ?< ?; c
; @A ;H >>; N@S9 :
@?9 :
D \A ;M9 :
;<=
>; ®D; @ ]
KHM IMP <; N; @

�H9 :
[S >A ; NJ MS aS N:
H @<; @V H >>;F; N; ?DM
\A ;M9 :

;<=
>;¯®D ]M ?@<

78 9 :
;<=
>; KHM I¥
± MS
MO GHD b?; B

GS
A >?9 :B
?D²
³´µ ¶·¹¸

º ¸
» °¼

½ ¤
`; b;A ;H >>; KHM IMMS
b; ?D b?; B

GS
A >?9 :
@H9 :
\aS N@; ]= @D; N

`; bH :N= @A

<; N?B
8 9 :N?DD ¬[;MDA ; >;A D; @
¾ N< @= @A

degf¿

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



�
� 
 ��� ��
����
4� �
�5 �� �

T
1

T
2

T
3

T
4

T
5

T
6

Z
eit

10
20

30
0

T
1

T
2

T
3

T
4

T
5

T
6

T
1

T
2

T
3

T
4

T
5

T
6

S
chritt 2:

S
chritt 3:

degfe

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



À�
��
� ���
�

7KHM IM I GS @@; @Q;MMS= N9; @B
?D; ÁI>=M ?a; B�=
ACN?U
F; @=
D T; @
J F; ?MO ?; >M b; ?M;

E=MA HF;A ; N GHD;V

7�=
A N?UMMD;=; N= @A O ; Nc=
D=H >_Á9 >=M ?S @
b?; G=
F >?9 :
P [H >>M @ GS
D ?A

7­
G= N@S @ XO N;; B

O D ?a; KHM IM I; ?@
ÂNS
F >; B�

Q;MMS= N9; b?N<
H >>S I?; NDP F; @=
D TDP = @<
b?;<; N[N; ?A ;A ;F; @P S :@;<H�
; ?@

ÃS @Ä
?IDH= [D N;D; @IH @@

7�HM
O HMM ?; ND ?B
O N;; B
O D ?a; @­
H >>Å

ÆÇ; @ G=
A ; @
8 ; B
HO :S N; Å

ÆÃ GS @@; @
ÂNS
F >; B
;H= [D N;D; @P < ?; ?@
�?9 :
D X_9 :
D T; ?DMÈÉMD; B
; @MS
@?9 :
D

aS NIS BB
; @Å

degfÊ

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



6��
 ����
Ë�Ì�
�� �
 �

ÂNS
F >; B�

�?;< N?A O N?S N?M ?; ND; KHM I:
GH >D; ?@; Q;MMS= N9;P H= [< ?;; ?@; :S9 :

O N?S N; KHM I

bH ND;DP = @<
F >S9 I?; ND< ?;M;<H B?D

Z
eit

1 2 3 T
ask / P

riorität

R
essource

degfÍ

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



6��
 ����
Ë���
���	 ���

W<;; �
�; @@
ÂNS T
;�Î
<= N9 :
ÂNS T
;�Ï
F >S9 I?; ND b?N<P > GH= [DÏ
F ?M T= N­
N; ?A HF;<; N

Q;MMS= N9; B
?D<; NÂN?S N?D GHD aS @Î
¤

Z
eit

1 2 3 T
ask / P

riorität

R
essource

degfÐ

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



6�
� ��
��
���
6��
 ����
Ë���
���	 ���

7Ã;DD; @aS @
`>S9 IH<; @I GS @@; @
H= [D N;D; @

7�;H< >S9 IM I GS @@; @
H= [D N;D; @

7ÑS9 :
O N?S N; ÂNS T
;MM; I GS @@; @?@H IT
;O DHF; >>H @A ;F >S9 I?; ND b; N<; @

7¾ F; N;Ç N; @T
; [ G= N< ?; E@T
H :><; N
`>S9 IH<; @IH @@
F; N;9 :@;D b; N<; @P

>?; [; ND; ?@; @M; :N
O ;MM ?B?MD ?M9 :
; @M9 :
>;9 :
D;MD; @­
H >>

Ò GSM= @A �ÂN?S N?DÈÉÓ
; ?>?@AÕÔ
< ?; Q;MMS= N9; @
; N:
H >D; @
;F; @[H >>M ÂN?S N?D GHD; @

degfÖ

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



6��
 ����Ø×
� ���
��

£¤
Ù ;<; NÂNS T
;� :
HD; ?@;MDHD ?M9 :
; ÂN?S N?D GHDJ F; ?MO ?; >M b; ?M;H >M _NA ;F @?M; ?@;M

8 9 :
;<=
>?@A a; N[H :N; @MV

¬¤
Ù ;<; Q;MMS= N9; :
HD; ?@; @MDHD ?M9 :
; @
ÚÛ ÜÝÜÞ
ßCà
á ÝâÛP <; NH >M<HM c
H Á?B= B

<; NÂN?S N?D GHD; @<; NÂNS T
;MM;<; ã@?; ND ?MDP < ?;< ?; Q;MMS= N9;F; @=
D T; @

½ ¤
Ù ;<; NÂNS T
;� :
HD; ?@;<È @H B?M9 :
; ÂN?S N?D GHDP < ?;<HM c
H Á?B= B
<; N; ?A ; @; @

MDHD ?M9 :
; @
ÂN?S N?D GHD= @<<; NÚÛ ÜÝÜÞ
ß à
á ÝâÛä
H >>; NF; @=
D T; @Q;MMS= N9; @?MD

å¤_
?@
ÂNS T
;� IH @@@= N<H @@
; ?@; Q;MMS= N9;H @[S N<; N@P b; @@M; ?@;<È @H B? X

M9 :
; ÂN?S N?D GHD :

GS :
; N?MDH >M< ?;9; ?>?@A MH >>; NA ; NH<;A ; >S9 ID; @Q;MMS= N9; @

J B?D E=M @H :B
;<; N; NP < ?;; NM; >FMDF; @=
D TDV

degfhd

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



ËÀË�çæ
	� �
�
Ë

WQW8 �
W@9 N;HM;< Q; bH N<
b?D :
W@9 N;HM;<
8 ; Na?9;

W<;; �7_M
A ?FD ÂNS
F >; B
;P F; ?<; @; @<HM _
NA ;F @?M B
?D bH9 :M; @<; N
ÒH= [T; ?D<;M

E
>A S N?D :B=M ?BB
; N
\F;MM; N ]

b?N<

7_
?@
H IT
;O DHF >;M _
NA ;F @?M >?;A D<HF; ?@H9 :
; ?@; NF;MD ?BB
D; @�
; ?D aS N

7ÒH= [T; ?D<H N G=
F; N:
?@H=M
[ G= :ND T=
F;MM; N; @_
NA ;F @?MM; @
J F;MM; N;8 D;=; N X

è =H >? GHDP : GS :
; N; NÃS B
[S ND [ G= N<; @
�=D T; NP ¤¤¤V

`; ?MO ?; >�`; N;9 :@= @A aS @
éP 8 D;=; N= @A MH= [A HF; @P ¾O D ?B?; N= @A MO NS
F >; B
;

degfhh

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



ËÀË�çæ
	� �
�
ËË

K; ?>;; ?@; NWQW8 XKHM I

7êá Þëáìí î
ï ð í îì Üí Þ�
�?;M; NK; ?><; NKHM IB=�
F ?M T= N�;H< >?@;H=MA ; [ G= :ND

b; N<; @
J SF >?A HDS N?M9 :
; NK; ?>V

7íð ì Üí Þ
á Ýð í îì Üí Þ�
�?;M; NK; ?><; NKHM IIH @@
H=MA ; [ G= :ND b; N<; @P b; @@< ?;

�
; ?D;M T=
> GH�DJ SO D ?S @H >; NK; ?>V

ñ @D; NM9 :
?;< T=
b; ?9 :
; N_9 :
D T; ?D �

7_
?@_
NA ;F @?M
J B?@<;MD; @MS
F >?A HDS N?M9 :
; NK; ?>V B=�
F ?M T= N
�;H< >?@;

aS N>?;A ; @

7_NA ;F @?MM; @H9 :
<; N
�;H< >?@; :
HF; @
I; ?@; @
�; NDP KHM I
F;; @<;D

E=M [ G= :N= @A MO GHD;MD; @M B
?D<; N�;H< >?@;

degfh�

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



�� ��
�� �
��
�ËÀË� æ
	� �
Ë

òó*ôõ ³
ö÷ø ù

ú ô
û ¸

üó ôõ

ú ¸
� ô
�þý
ÿ ¸

üó ýÿ ¸
õ
ú ô
� ý
ÿ ¸

<HF; ?�
7üó*ôõ BS @S
DS @MD; ?A ; @<
J @?9 :
D @S
D b; @< ?A ; Nb; ?M;MD N; @A BS @S
DS @MD; ?A ; @<V

7¸
Ò GH @A ;<;MS
F >?A HDS N?M9 :
; @K; ?>M

7ý c
H Á?B
H >B

GS
A >?9 :
; Ò GH @A ;<;MS
O D ?S @H >; @K; ?>MP <H @H9 :
I; ?@; �; NF;MM; X

N= @A <;M _
NA ;F @?MM;M B
; :NB

GS
A >?9 :

degfh¡

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



�� ��
�� �
��
�ËÀË�çæ
	� �
ËË

R
(x)

Z
eit x

m

o

degfh¿

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



� �
��
�� ��
�� Ì

 �
ËÀË�çæ
	� �
�
Ë

�
?; >�7�;H< >?@;M B

G=MM; @
; ?@A ; :H >D; @
b; N<; @
J < ¤:¤
H >>;S
F >?A HDS N?M9 :
; @K; ?>;

B
G=MM; @

H=MA ; [ G= :ND b; N<; @V

7c
H Á?B?; N= @A <;M
�=D T; @M

Ç;MH B
D @=
D T; @�

7?MD ­= @ID ?S @<; N
�=D T; @[= @ID ?S @; @<; N
; ?@T
; >@; @KHM IM
J F; ?MO ?; >M b; ?M;

A >; ?9 :
b; ND ?A ; E=
[M= BB
?; N= @AV

7IH @@T?; >A ; N?9 :
D;D<= N9 :a
; NM9 :
?;<; @; `; b; ND= @A ; ?@T
; >@; NKHM IM
O H NH X

B
;D N?M ?; ND b; N<; @

degfhe

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



� �
��
�� ��
�� Ì

 �
ËÀË�çæ
	� �
�
ËË

`; ?MO ?; >�Ò?@;H N; �=D T; @[= @ID ?S @; @= @<
Ç >; ?9 :
F; N;9 :
D ?A = @A

7�
; N>;A = @A <; NKHM I¥
� ?@
��J SF >?A HDS N?M9 :
; K; ?>;V = @<
��J SO D ?S @H >;

K; ?>;V H >M K; ?>DHM IM

7�; @@KHM IM;DH=M ¥
� @H9 :_
�­
[;HM ?F >; �[; ND ?AJ SO D ?B
H >; N8 9 :
;<=
>;V

7�; @@KHM IM;DH=M
�� @H9 :_
�­@?9 :
D [;HM ?F >; �_MA ?FD I; ?@; @
8 9 :
;<=
>;

78 S @MD �
Æ�� @H9 :_
�­
\M9 :

;<=
>; @ ]

Æc
?@?B?; N; @<; NW< >; X�
; ?D; @<= N9 :
�; NM9 :
?;F; @<; NKHM IM= @< E=M @=
D T; @

<; N[N; ?; @�
; ?D; @
[ G= N< ?; E=M [ G= :N= @A <; NS
O D ?S @H >; @K; ?>;<; NKHM IM

degfhÊ

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



4�
���
��� �� Ì

 �
�� 
 �� ��� �� � �� ���
�

78 9 :
;<=
>?@A a; N[H :N; @
FHM ?; N; @
H= [Ã; @@D @?M<; NE=M [ G= :N= @A M T
; ?D; ?@; N

KHM I
7�
; ?D >?9 :
;ÇH NH @D ?; @I GS @@; @@= NA ;A ;F; @b; N<; @P b; @@B
H @E=M [ G= :N= @A M X

T
; ?D; @I; @@D

ÂNS
F >; B�
�?; B
?�D B
H @
; ?@; E=M [ G= :N= @A M T
; ?D Å

78 DSOO = :NÅÒSA ?9 XE@H >È T; NÅ

Ç; @ G=
A D<HM Å

degfhÍ

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn




 ���×
	��
����
�� �
 �
�
��
Ë

7Ã; @@D @?M
� ��
� 	E=M [ G= :N= @A M T
; ?DA ; @ G=
A D @?9 :
DP <; @@
ÒH= [T; ?D; ?@;M
ÂNS X

ACNH BB
;M IH @@aS @<; @_
?@A HF; @
HF : GH @A ; @

7W@D; N;MMH @D ?MD< ?; > GH @A MD B
GS

A >?9 :
; E=M [ G= :N= @A M T
; ?DJ �Ó _
KV

7�Ó _
K:

GH @A DHF aS @

ÆÂNS
ACNH BB9S<;

ÆÓS B
O ?>; NP F; @=
D TD; `?F >?SD :; I; @

ÆÂ[H<; @<= N9 :
<; @
ÂNS
ACNH BB9S<;J HF : GH @A ?A aS @_
?@A HF; @V

ÆF; @=
D TD; NÓ
Âñ

ÆÂH NH B
;D; N@<; Nñ B
A ;F= @A <; NÓ
ÂñJ 8O ; ?9 :
; NP ÓH9 :
;MV

ÆMS
b?; �;9 :M; >b?NI= @A ; @T
b?M9 :
; @< ?;M; @
ÂH NH B
;D; N@

degfhÐ

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn




 ���×
	��
����
�� �
 �
�
��
ËË

_
MA ?FD Tb; ?A ; @; N; >>; ÂNS
F >; B
; �

7�; >9 :;M ?MD<; N> GH @A MD; Â[H<<= N9 :
; ?@
ÂNS
ACNH BB
Å

ñ @D; NO NS
F >; B�
�?;F; b; ND;D B
H @
; ?@; @
Â[H< Å

7�?;F; N;9 :@;D B
H @T=
; ?@; B
A ;A ;F; @; @
Â[H<< ?; E=M [ G= :N= @A M T
; ?D Å

degfhÖ

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn




 �	 �� ���
6

	��
Ë

`; ?MO ?; >��?; :S9 :
?MD< ?; �Ó _
K< ?;M;M
ÂNS
ACNH BBMD G=9 I;M Å

��
 �����

��
���
����
�� ��� ����

� ����� �  � �

!
� " �
�� ��� �#$ �%
 �� �
� ���

� ""
�

&ÂNS
F >; B�
�?;S
[D b?N<< ?;M;8 9 :
>; ?[;<= N9 :
>H= [; @Å

degf�d

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn




 �	 �� ���
6

	��
Ë

`; ?MO ?; >��?; :S9 :
?MD< ?; �Ó _
K< ?;M;M
ÂNS
ACNH BBMD G=9 I;M Å

��
 �����

��
���
����
�� ��� ����

� ����� �  � �

!
� " �
�� ��� �#$ �%
 �� �
� ���

� ""
�

&ÂNS
F >; B�
�?;S
[D b?N<< ?;M;8 9 :
>; ?[;<= N9 :
>H= [; @Å

Ò GSM= @A �E@A HF; aS @
¾ F; NACN; @T
; @

degf�h

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn




 �	 �� ���
6

	��
ËË

`; ?MO ?; >��?; :S9 :
?MD< ?; �Ó _
K< ?;M;M
ÂNS
ACNH BBMD G=9 I;M Å

��
 �����

��
���
����
�� ��� ����

� ����� �  � �

!
� " �
�� ��� �#$ �%
 �� �
� ���

� ��� '
� #$ �%
 �� �
���

&ÂNS
F >; B�K; NB
?@?; ND< ?;M;8 9 :
>; ?[; G=
F; N:
H=O D Å

degf��

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn




 �	 �� ���
6

	��
ËË

`; ?MO ?; >��?; :S9 :
?MD< ?; �Ó _
K< ?;M;M
ÂNS
ACNH BBMD G=9 I;M Å

��
 �����

��
���
����
�� ��� ����

� ����� �  � �

!
� " �
�� ��� �#$ �%
 �� �
� ���

� ��� '
� #$ �%
 �� �
���

&ÂNS
F >; B�K; NB
?@?; ND< ?;M;8 9 :
>; ?[; G=
F; N:
H=O D Å

Ç; @; N; >>�ÑH >D;O NS
F >; B
?MD @?9 :
D; @DM9 :
; ?<FH N(

degf�¡

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn




 �	 �� ���
6

	��
ËËË

7WB
H >>A ; B
; ?@; @?MD< ?;8 =9 :
;; ?@;M
> GH @A MD; @
Â[H<;M @?9 :
D; @DM9 :
; ?<FH N

7ñ @D; NMO ; T?; >>; @E@@H :B
; @M ?@<
`; N;9 :@= @A ; @<; @@S9 :B

GS
A >?9 :�

ÆÃ; @@D @?M<; NB
H Á?B
H >B

GS
A >?9 :
; @E@T
H :>aS @
�= N9 :
> GH= [; @; ?@; N8 9 :
>; ?[;

ÆÃ; ?@; N; I= NM ?a; @E=
[N= [;

ÆÃ; ?@;<È @H B?M9 :
; @
�HD; @MD N= ID= N; @

7­S
>A ; �8 D N; @A ; _
?@M9 :N GH @I= @A aS @
ÂNS
ACNH BBIS @MD N= ID; @P < ?; ?@_
9 :
D X

T
; ?DO NS
A NH BB
; @

G=
F; N:
H=O D \; N>H=FD ]M ?@< ¤

degf�¿

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



4�
���
��� �� � �
��
�
�� 
 �� ��� �� � �� ��

7Ç;A ;F; @�
ÂNS
ACNH BB9S<;= @<
; ?@E=M [ G= :N= @A MO [H<
F Tb¤; ?@; ­S
>A ; aS @

c
HM9 :
?@; @F; [; :>; @P MS
b?;; ?@;O HMM; @<; ÑH N< bH N; T= NE=M [ G= :N= @A

7Ç;M=9 :
D ��Ó _
K
[ G= N< ?;M;M
ÂNS
A NH BBMD G=9 I

7_
?A ; @M9 :
H [D; @

ÆÃ; ?@; �; NT
b; ?A = @A ; @

ÆÇ; @H=
F; IH @@D; E@T
H :>aS @
8 9 :
>; ?[; @<= N9 :
> GH= [; @

7E@MHD T£�c
;MM; @

7E@MHD T¬�`; N;9 :@; @
H= [Ç N= @< >HA ; aS @
ÑH @<F G=9 :
; N@T= NÓ
Âñ

degf�e

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



��	� �
)�
�
���
��
*�+ �
×
,

7`; ?Ó
Âñ MS :@;Ó
H9 :
;= @<
Â?O ; >?@;M; N[S >A a; NMO N;9 :
; @<; c
;D :S<;

7Ó
H9 :
;M= @<- S<; NÂ?O ; >?@;M �

ÆÃ; ?@; N;O NS<= T?; NFH N; �
; ?D ?@E
F : GH @A ?A I; ?D aS @E=M [ G= :N= @A M= B
A ;F= @A

J <H aS NHFA ;H NF; ?D;D; ÂNS
ACNH BB
;P �=MDH @<<;M8O ; ?9 :
; NM- ÓH9 :
;MP _?@ X

Ä=�<= N9 :
H @<; N; ÂNS
ACNH BB
;J ÂN;; B
O D ?S @S<; NW@D; NN=
O DMVV

Æ�S >>MD GH @< ?A ;M �= N9 :
D;MD; @
H >>; NB

GS
A >?9 :
; @E=MA H @A M T=MD GH @<; ?MD<= N9 :

:S :
; ÃS B
O >; Á?D GHD= @B

GS
A >?9 :

7c
;D :S<; IH @@
F; @=
D TD b; N<; @P b; @@
H=M N; ?9 :
; @<; E@@H :B
; @

G=
F; N<HM

8ÈÉMD; B
A ;D NS U; @
b; N<; @I GS @@; @
J F; ?MO ?; >M b; ?M; I; ?@; ÂN;; B
O D ?S @P MD;DM

A >; ?9 :
; NE=MA H @A M T=MDH @<P I; ?@; W@D; NN=
O DMV

degf�Ê

ijikglimnpo qrs tu vwo qx
yz m{o |} q~o mqnpozowwowo |k� rwo xo �� j��
o |qo |�� ��ms t{mqn



./0
1 �
23
4+ 5
+6
7.8 .
8 9
.8 5

: ,

;< =
>@?AB CDEB FFB CFGB HB CI
JK GLCB I=CM JBDDM CB I
NPO
B GDEQPR
M SK O
B IETE GM IB I

JK O
UB GE V
B CLT FEB I
B GI
JB FI
B CWI
DE CK SE GM IB I

;RGBDB UB GEB ISYXM II
B IT
K HZ BB GZ IBEB [
B GDBT
K HT\\ GB CE ]
B C\
B I

;=G^ B FGI
B ?_`
B SEB ]
B C\
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M
o

ve B
yte an

d
 W

o
rd

 In
stru

ctio
n

 E
xecu

tio
n

 T
im

es

D
estin

atio
n

S
o

u
rce

D
n

A
n

(A
n)

(A
n

)+
–(A

n)
(d16 , A

n)
(d

8 , A
n

, X
n

)*
(xxx).W

(xxx).L

D
n

A
n

(A
n)

4(1/0)
4(1/0)
8(2/0)

4(1/0)
4(1/0)
8(2/0)

8(1/1)
8(1/1)

12(2/1)

8(1/1)
8(1/1)

12(2/1)

8(1/1)
8(1/1)

12(2/1)

12(2/1)
12(2/1)
16(3/1)

14(2/1)
14(2/1)
18(3/1)

12(2/1)
12(2/1)
16(3/1)

16(3/1)
16(3/1)
20(4/1)

(A
n)+

–(A
n)

(d
16 , A

n)

8(2/0)
10(2/0)
12(3/0)

8(2/0)
10(2/0)
12(3/0)

12(2/1)
14(2/1)
16(3/1)

12(2/1)
14(2/1)
16(3/1)

12(2/1)
14(2/1)
16(3/1)

16(3/1)
18(3/1)
20(4/1)

18(3/1)
20(3/1)
22(4/1)

16(3/1)
18(3/1)
20(4/1)

20(4/1)
22(4/1)
24(5/1)

(d
8 , A

n, X
n)*

(xxx).W
(xxx).L

14(3/0)
12(3/0)
16(4/0)

14(3/0)
12(3/0)
16(4/0)

18(3/1)
16(3/1)
20(4/1)

18(3/1)
16(3/1)
20(4/1)

18(3/1)
16(3/1)
20(4/1)

22(4/1)
20(4/1)
24(5/1)

24(4/1)
22(4/1)
26(5/1)

22(4/1)
20(4/1)
24(5/1)

26(5/1)
24(5/1)
28(6/1)

(d
16 , P

C
)

(d
8 , P

C
, X

n)*
#<

data>

12(3/0)
14(3/0)
8(2/0)

12(3/0)
14(3/0)
8(2/0)

16(3/1)
18(3/1)
12(2/1)

16(3/1)
18(3/1)
12(2/1)

16(3/1)
18(3/1)
12(2/1)

20(4/1)
22(4/1)
16(3/1)

22(4/1)
24(4/1)
18(3/1)

20(4/1)
22(4/1)
16(3/1)

24(5/1)
26(5/1)
20(4/1)

*T
he size of the index register (X

n) does not affect execution tim
e.
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D
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A
B
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R
B
E
D
 
B
Y

I
N
S
T
RU
C
T
I
O
N
 
A
)

O
V
E
R
L
A
P

P
E
R
I
O
D

(
A
B
S
O
R
B
E
D
 
B
Y

I
N
S
T
RU
C
T
I
O
N
 
B
)

I
N
S
T
RU
C
T
I
O
N
 
A

I
N
S
T
RU
C
T
I
O
N
 
B

I
N
S
T
RU
C
T
I
O
N
 
C
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^^ K IZ D^ T CT O
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In
stru

ctio
n

H
ead

Tail
C

ycles
M

O
V

E
 R

n, R
n

0
0

2(0/1/0)
M

O
V

E
 〈F

E
A

〉, R
n

0
0

2(0/1/0)
M

O
V

E
 R

n, (A
m

)
0

2
4(0/1/x)

M
O

V
E

 R
n, (A

m
)+

1
1

5(0/1/x)
M

O
V

E
 R

n, −(A
m

)
2

2
6(0/1/x)

M
O

V
E

 R
n, 〈C

E
A

〉
1

3
5(0/1/x)

M
O

V
E

 〈F
E

A
, (A

n)
2

2
6(0/1/x)

M
O

V
E

 〈F
E

A
〉, (A

n)+
2

2
6(0/1/x)

M
O

V
E

 〈F
E

A
〉, −(A

n)
2

2
6(0/1/x)

M
O

V
E

 #, 〈C
E

A
〉

2
2

6(0/1/x)∗
M

O
V

E
 〈C

E
A

〉, 〈F
E

A
〉

2
2 

6(0/1/x)
X

 =
 T

here is one bus cycle for byte and w
ord operands and tw

o bus cycles for long 
operands. F

or long bus cycles, add tw
o clocks to the tail and to the num

ber of
cycles.

∗A
n # fetch effective address tim

e m
ust be added for this instruction:

〈F
E

A
〉 +〈C

E
A

〉 + 〈O
P

E
R

〉
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A
D

D
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-
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>
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E
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A
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)
+

M
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A
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(
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)
+

E
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L
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C
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P
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-
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K C\
B IT FFBT
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Z FB Ga LB I=CM JBDDM C

T
KDZ B H XK LCEQ

¤K FE G^ CM JBDDM C¢

;£BDDMK CaB I^ FT I
K IZ GI
UB GE
N ]T II]GC\T
KDZ B H XK LCEQ

;£BDDMK CaB I^ FT I
K IZ GO
£TK O
N ]M ]GC\T
KDZ B H XK LCEQ

;UKD XTE JFGa L¢¥
M OO
K IGSTE GM Ib
B I XME GZ E UB GE

;¦^ E GOT FBD  a LB\K FGI
Z H XK C
¤K FE G^ CM JBDDM CB IGDE
N GI
HT
DET FFB I
^ CT SE GDa L

CB FB VT IEB I
§ XT FFB IQ B GI
¨= ?V
M FFDE XT I\ GZ BD =CMb FB O

;RT CK O¢�B IKE JK IZ V
M I
ABK CGDE GSB I
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B C
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B C
JK O
HC XK LBDEB I
UB GE^ K ISE
B GI
B I

^ TDDB I\
B I  FME GO
£¤ ?  a LB\K FB HCB GLTE

;�GI ?=T
a SGI
Z ?dFZ M CGE LO
B I

�B IKE JK IZ b
B ST IIEB C
�GI ?=T
a SGI
Z ?dFZ M CGE LO
B IOGE\
B O
UGB F\
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