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2 Constructor ProcSim();

/LHEH�6WXGHQW,QQHQ��

'LHVHV�3URJUDPP�KDEHQ�ZLU�LQ�HLQHU�3URMHNWDUEHLW�LP�)DFK�'DWHUYHUDUEHLWXQJVDQZHQGXQJHQ
LQ�GHU�7HFKQLN�LP�DFKWHQ�6HPHVWHU�I�U�+HUUQ�3URI��8ZH�:LHQNRS�XQG�I�U�(8&+�HQWZLFNHOW��(V
VROO�(XFK�HLQ�EL�FKHQ�KHOIHQ��GLH�:HOW�GHU�3UR]H�YHUJDEHVWUDWHJLHQ�]X�YHUVWHKHQ�

(LQ�'DQN�JHKW�DQ�XQVHUHQ�+HUUQ�3URI��8ZH�:LHQNRS��XQVHUHQ�)UDXHQ�XQG�)UHXQGLQQHQ�
XQVHUHQ�1DFKEDUQ��XQVHUHQ�5HFKQHUQ�XQG�XQVHUHU�')h����H0DLO�9HUELQGXQJ��GHQ�.DIIHH�
+HUVWHOOHUQ�XQG�7DEDNLQGXVWULHQ��DQ�%RUODQG�'HOSKL�XQG�]X�JXWHU�OHW]W�DQ�DOOH��GLH�ZLU
YHUJHVVHQ�KDEHQ��VLFK�DEHU�DQJHVSURFKHQ�I�KOHQ�

9LHO�*O�FN�LP�)DFK�%HWULHEVV\VWHPH�Z�QVFKHQ�(XFK

0LNH�	�6WHIDQ

3 Systemvoraussetzungen

&38�7DNWUDWH� ≥�����0+]

0RQLWRU�$XIO|VXQJ� ≥������[�����SL[HO

)DUEWLHIH� ≥�������)DUEHQ
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4 Was macht ProcSim ?

'HU�KLHU�EHVFKULHEHQH�3URF6LP��$EN�U]XQJ�I�U�3UR]HVVRUYHUJDEHVWUDWHJLH�6LPXODWRU��ELHWHW
GHP�%HQXW]HU�GLH�0|JOLFKNHLW�GLH����NODVVLVFKHQ��9HUJDEHVWUDWHJLHQ�I�U�GHQ�3UR]HVVRU
NRQNXUULHUHQG�JHJHQHLQDQGHU��DQWUHWHQ��]X�ODVVHQ��'DEHL�ZXUGHQ�IROJHQGH���6WUDWHJLHHQ
EHU�FNVLFKWLJW�

½ )LUVW�&RPH��)LUVW�6HUYHG �)&)6�

½ 6KRUW�3URFHVV�1H[W �631�

½ 3UHHPWLYHV�6KRUW�3URFHVV�1H[W �3631�

½ 5RXQG�5RELQ �55�

½ 81,;�6\VWHP�9� �6\VWHP9��

3URF6LP�HUPLWWHOW�QXQ�PLW�+LOIH�YRQ�3UR]H��6LPXODWLRQHQ��GLH�JHQDXHUH�)XQNWLRQVZHLVH�ZLUG
LP�QlFKVWHQ�$EVFKQLWW�EHKDQGHOW��FKDUNWHULVWLVFKH�.HQQJU|�HQ��GLH�GHP�%HQXW]HU�$XIVFKOX�
�EHU�GHQ�=XVWDQG�GHV�VLPXOLHUWHQ�5HFKQHUV���%HWULHEVV\VWHPV�JHEHQ�

)ROJHQGH�'DWHQ�VWHKHQ�]XU�%HXUWHLOXQJ�I�U�GHQ�$QZHQGHU�]XU�9HUI�JXQJ�

½ ��DOOHU�3UR]HVVH

½ ��3UR]HVVH�%HUHLWOLVWH

½ ��3UR]HVVH�DEJHDUEHLWHW

½ ��&38�$XVODVWXQJ

½ ��$QWZRUW]HLW

½ ��5HFKHQ]HLW

½ ��3UR]H�ZHFKVHO

½ ��3UR]H�ZHFKVHO��DEVROXW�

½ ��$QWZRUWUDWH

½ ��9HU]|JHUXQJVUDWH

½ ��:DUWH]HLW�DXI�GHU�%HUHLWOLVWH

=XP�HLQIDFKHUHQ�9HUJOHLFK�GHU�:HUWH�NDQQ�GHU�%HQXW]HU�DOOH�VWDWLVWLVFKHQ�,QIRUPDWLRQHQ�LQ
HLQHU�*LWWHUQHW]�'DUVWHOOXQJ�DQ]HLJHQ�ODVVHQ��XP�VR�HLQHQ�RSWLPDOHQ�9HUJOHLFK�]ZLVFKHQ�DOOHQ
6WUDWHJLHQ�]X�KDEHQ��=XVlW]OLFK�EHVWHKW�QRFK�GLH�0|JOLFKNHLW�HLQ]HOQH��DXVJHVXFKWH�:HUWH�LQ
HLQH�JUDSKLVFKH�'DUVWHOOXQJ�HLQWUDJHQ�]X�ODVVHQ�

5 Wie funktioniert ProcSim ?

-HGH�GHU���9HUJDEHVWUDWHJLHQ�KDW�LKUH�9RU��XQG�1DFKWHLOH�LQ�%H]LHKXQJ�]X�/lQJH�XQG�$Q]DKO
GHU�ZDUWHQGHQ�3UR]HVVH��:LH�VFKDIIW�HV�QXQ�3URF6LP�GLHVH�YHUVFKLHGHQH�9RU��XQG�1DFKWHLOH
XQWHU�HLQHP�+XW�]X�YHUHLQLJHQ"

'DV�3URJUDPP�3URF6LP�ZLUG�XQWHU�:LQGRZV�JHVWDUWHW��$QVFKOLH�HQG�NDQQ�GHU�%HQXW]HU�PLW
+LOIH�GHU�6FKLHEHUHJOHU�(LQVWHOOXQJHQ�I�U�GHQ���GLH�YLUWXHOOHQ�5HFKQHU�GXUFKI�KUHQ��:HOFKH
%HGHXWXQJ�GDEHL�MHGHP�HLQ]HOQHQ�5HJOHU�DXI�GHU�(U|IIQXQJVPDVNH�]XNRPPW��GD]X�IROJW�LQ
VSlWHUHQ�.DSLWHOQ�PHKU��'XUFK�'U�FNHQ�GHV�Start�.QRSIHV�ZLUG�GLH�6LPXODWLRQ�DQJHZRUIHQ�
'LH�6LPXODWLRQ�VHW]W�VLFK�LP�ZHVHQWOLFKHQ�DXV�GUHL�ZHVHQWOLFKHQ�%HUHLFKHQ�]XVDPPHQ��GLH
VHTXHQWLHOO�GXUFKODXIHQ�ZHUGHQ�

½ 3U�IXQJ��RE�HLQ�QHXHU�3UR]H��HU]HXJW�ZHUGHQ�PX�

½ $EDUEHLWXQJ�GHV�QlFKVWHQ�$UEHLWVVFKULWWHV

½ $XVJDEH�GHU�VWDWLVWLVFKHQ�,QIRUPDWLRQHQ

1DFK�GHU�$XVJDEH�GHU�VWDWLVWLVFKHQ�,QIRUPDWLRQHQ��EHUSU�IW�GHU�6LPXODWRU�DQVFKOLH�HQG
ZLHGHU��RE�HLQ�QHXHU�3UR]H��HLQJHKlQJW�ZHUGHQ�PX��RGHU�QLFKW�
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,P�$UEHLWVVFKULWW��3U�IXQJ��RE�HLQ�QHXHU�3UR]H��HU]HXJW�ZHUGHQ�PX���VWHOOW�GHU�5HFKQHU�DQ
+DQG�HLQHU�VWDWLVWLVFKHQ�%HUHFKQXQJ�IHVW��RE�HU�HLQHQ�QHXHQ�3UR]H��HU]HXJHQ�PX��RGHU
QLFKW��6ROO�HLQ�QHXHU�3UR]H��HLQJHKlQJW�ZHUGHQ��GDQQ�HUPLWWHOW�GHU�6LPXODWRU��HEHQIDOOV
ZLHGHU�VWDWLVWLVFK���ZLH�ODQJH�GLHVHU�3UR]H��LVW��$QVFKOLH�HQG�ZLUG�HLQH�.RSLH�GHV�QHX
HUPLWWHOWHQ�3UR]HVVHV�LQ�GLH�I�U�MHGH�9HUJDEHVWUDWHJLH�YRUKDQGHQH�%HUHLWOLVWH�SDVVHQG
HLQJHKlQJW��G�K��HYHQWXHOO�ZLUG�GDEHL�GHU�JHUDGH�DNWLYH�3UR]H���YHUGUlQJW��

,P�QlFKVWHQ�$UEHLWVVFKULWW��$EDUEHLWXQJ�GHV�QlFKVWHQ�$UEHLWVVFKULWWHV��DUEHLWHW�GHU�6LPXODWRU
GHQ�I�U�MHGH�6WUDWHJLH�JHUDGH�DNWLYHQ�3UR]H��XP�HLQHQ�7DNW�RGHU�7LFN�DE��$QVFKOLH�HQG�ZLUG
JHSU�IW��RE�GLHV�GHU�OHW]WH�3UR]H�WDNW�ZDU��6ROOWH�GHU�OHW]WH�3UR]H�WDNW�HUUHLFKW�ZRUGHQ�VHLQ�
ILQGHW�I�U�GLHVHQ�3UR]H��GLH�VWDWLVWLVFKH�%HUHFKQXQJ�I�U�GLHVH�6WUDWHJLH�VWDWW��'LH�VR
JHZRQQHQHQ�,QIRUPDWLRQHQ�ZHUGHQ�LQ�HLQ�JHVRQGHUWHV��6WDWLVWLN�$UUD\��JHVFKULHEHQ��DXV
GHP�VLH�EHL�%HGDUI�ZLHGHU�DXVJHOHVHQ�ZHUGHQ���*HQDXHUH�(LQ]HOKHLWHQ�GD]X�ILQGHW�PDQ�LP
3URJUDPPLHUKDQGEXFK���1DFK�GHU�$NWXDOLVLHUXQJ�GLHVH�$UUD\V�ZLUG�GHU�QlFKVWH�3UR]H��YRQ
GHU�%HUHLWOLVWH�DOV��DUEHLWHQG��PDUNLHUW�XQG�GHU�6LPXODWRU�DUEHLWHW�GHQ�QlFKVWHQ�$UEHLWVVFKULWW
I�U�GLH�QlFKVWH�9HUJDEHVWUDWHJLH�DE��6ROOWHQ�DOOH�6WUDWHJLHQ�EHUHLWV�XP�HLQHQ�3UR]H�WDNW
YHUVFKREHQ�ZRUGHQ�VHLQ��GDQQ�VSULQJW�GHU�6LPXODWRU�]XP�QlFKVWHQ�$UEHLWVSXQNW��$XVJDEH
GHU�VWDWLVWLVFKHQ�,QIRUPDWLRQHQ��ZHLWHU��%HYRU�DEHU�DQ�GLHVHU�6WHOOH�GDUDXI�HLQJHJDQJHQ
ZHUGHQ�VROO��PX��KLHU�QRFK�HLQH�%HVRQGHUKHLW�I�U�GLH�6WUDWHJLHQ��5RXQG�5RELQ��XQG�GDV
�6\VWHP�9�5���DQJHVSURFKHQ�ZHUGHQ��%HL�GLHVHQ�9HUIDKUHQ�NRPPHQ�VRJHQDQQWH
�=HLWVFKHLEHQ��]XP�(LQVDW]��'�K��LQ�GLHVHP�)DOO��EHUSU�IW�GHU�6LPXODWRU�]XVlW]OLFK�QRFK��RE
GLH�=HLWVFKHLEH�GHV�HEHQ�DNWLYHQ�3UR]HVVHV�DEJHODXIHQ�LVW��6ROOWH�GLHV�GHU�)DOO�VHLQ��GDQQ�ZLUG
I�U�6\VWHP�9�5��GLH�%HUHLWOLVWH�QHX�DXIJHEDXW�E]Z��I�U�5RXQG�5RELQ�GHU�3UR]H��HLQIDFK�DQ
GDV�(QGH�GHU�%HUHLWOLVWH��YHUEDQQW��

1DFKGHP�GLH�$EDUEHLWXQJ�GHU�3UR]HVVH�EHVFKULHEHQ�LVW��PX��QRFK�HUNOlUW�ZHUGHQ��ZLH�GDV
$Q]HLJHQ�GHU�HUPLWWHOWHQ�:HUWH�VWDWWILQGHW��,P�$QVFKOX��DQ�GLH�$EDUEHLWXQJ��EHUSU�IW�GHU
6LPXODWRU��RE�VHLW�GHU�OHW]WHQ�$NWXDOLVLHUXQJ�GHV�VWDWLVWLVFKHQ�,QIRUPDWLRQHQ�JHQ�JHQG�=HLW
YHUJDQJHQ�LVW��6ROOWH�GLHV�GHU�)DOO�VHLQ��GDQQ�YHUDQOD�W�GHU�6LPXODWRU�GLH�1HXDXVJDEH�GLHVHU
:HUWH��'D]X�ZLUG��KLQWHU�GHQ�.XOLVVHQ��HLQ�JHZLFKWHWHU��0LWWHO��:HUW�]ZLVFKHQ�GHQ�DOWHQ�
DQJH]HLJWHQ�:HUWHQ�XQG�GHQ�QHXHQ�:HUWHQ�DXV�GHP�JHVRQGHUWHQ�6WDWLVWLN�$UUD\�JHELOGHW�
'LHVH�JHJOlWWHWHQ��VWDWLVWLVFKHQ�:HUWH�ZHUGHQ�DQVFKOLH�HQG�DXVJHJHEHQ��%HYRU�GHU
6LPXODWRU�GLHVHQ�$UEHLWVVFKULWW�YHUOl�W�XQG�ZLHGHU�SU�IW��RE�HU�HLQHQ�QHXHQ�3UR]H�
HLQKlQJHQ�PX���O|VFKW�HU�DOOH�,QIRUPDWLRQHQ�LP�JHVRQGHUWHQ�6WDWLVWLN�$UUD\�

:HOFKH�0|JOLFKNHLWHQ�GHU�%HQXW]HU�MHW]W�KDW�GDV�HEHQ�EHVFKULHEHQH�]X�EHHLQIOXVVHQ��ZLU�LP
QlFKVWHQ�.DSLWHO�EHVFKULHEHQ�
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6 Die Simulationsregler

'DV�+DXSWIHQVWHU�EHVWHKW�DXV�YLHU
7HLOHQ��GHU�3UR]H��+lXILJNHLWHQ�
GHU�3UR]HVVRU�(LJHQVFKDIWHQ��GHU
VWDWLVWLVFKHQ�XQG�GHU�VLPXOLH�
UHQGHQ�3URJUDPPQDYLJDWLRQ�

6.1 Prozeß-Häufigkeiten

:LH�RIW�3UR]HVVH�HU]HXJW�ZHUGHQ
�Gesamt-Prozeß-Häufigkeiten����
ELV�������XQG�PLW�ZHOFKHU
Maximalen Prozeßlänge����ELV�����
7DNWH��VLH�LQ�(UVFKHLQXQJ�WUHWHQ�
NDQQ�KLHU�HLQJHVWHOOW�ZHUGHQ�

=XGHP�ZLUG�PLW�GHQ�I�QI�XQEHVFKULIWHWHQ�5HJOHUQ�GLH�9HUWHLOXQJ�GHU�3UR]HVVH�ELV�]XP
HLQJHVWHOOWHQ�Maximalen Prozeßlänge�:HUW�HPSLULVFK�EHVWLPPW��'LH�(U]HXJXQJ�GHU�3UR]HVVH�
ZDQQ��ZLH�JUR��LVW�UHLQ�]XIDOOVRULHQWLHUW�

%HLVSLHO�

6WHKW�GHU�5HJOHU�Maximale Prozeßlänge��DXI������VR�EHGHXWHW�GLHV�I�U�GLH�I�QI�XQEHVFKULIWHWHQ�5HJOHU�

5HJOHU 5HJOHU�� 5HJOHU�� 5HJOHU�� 5HJOHU�� 5HJOHU��

«UHJHOW�+lXILJNHLW
I�U�7DNWOlQJHQ« ��±��� ���±��� ���±���� ����±���� ����±����

�1HEHQUHFKXQJ���������� ����⇒���6FKULWWH�PLW�6FKULWWZHLWH����

$P�(LQIDFKVWHQ�I�U�GDV�9HUVWlQGQLV�GHU���5HJOHU�KLHU�GLH�PDWKHPDWLVFKH�%HUHFKQXQJ�I�U�GLH�HU]HXJWH�3UR]H�OlQJH�

Für Maximale Prozeßlänge = 200
1 2 4 5

Verteilung der Prozeßlänge 
auf Regler

 1-40  41-80  121-160  161-200

Reglerverteilung in Prozent 10% 10% 10% 10%
Reglerverteilung in internen Werten 50 50 50 50
Interne lineare Aufteilung  1-50  51-100  101-150  151-200  201-250  251-300  301-350  351-400  401-450  451-500

Ein bestimmter Zufallswert für die 
Prozeßlänge zwischen 0 und 500

125

×
Klasse der Prozeßlänge bestimmt

Genaue Prozeßlänge innerhalb der Klasse

Ein neuer Prozeß wird erzeugt und dessen...

3

 81-120

60%
300

Erzeuge Prozeß zwischen 81 und 120 Takten Länge

Zufallswert bestimmt genaue Länge

Prozeßlänge ist z.B. 90 Takte

×

×

Regler

'LH�XQWHUH�*UHQ]H�GHU�VHQNUHFKW�DQJHRUGQHWHQ�5HJOHU�LVW����XQG�GLH�REHUH�GDV�0D[LPXP��'DI�U�NDQQ�PDQ�QLFKW�JHQDX�GHQ
:HUW�DQJHEHQ��ZHLO�LPPHU�DOOH�5HJOHU�EHU�FNVLFKWLJW�ZHUGHQ��(V�LVW�VLQQYROO��XP�HLQH�VLFKWEDUH�9HUlQGHUXQJ�GHU�&38�$XVODVWXQJ
]X�HUUHLFKHQ��EHL�HLQHU�0D[LPDOHQ�3UR]H�OlQJH�YRQ������7DNWHQ�I�U�GLH�*HVDPW�3UR]H��+lXILJNHLW�HLQHQ�:HUW�XQWHU�����EHL
����7DNWHQ�XQWHU����]X�ZlKOHQ�XQG�EHL���7DNWHQ�NDQQ�PDQ������HUODXEHQ�
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6.2 Prozessor-Eigenschaften:
Die Zeitscheibe (für RR und Unix System V 4)

:LUG�I�U�GLH�9HUJDEHVWUDWHJLHQ�5RXQG�5RELQ�XQG�8QL[�6\VWHP�9���EHQ|WLJW�
'LH�=HLWVFKHLEH�ZLUG�LQ�$EVFKQLWW����QlKHU�HUNOlUW��%HDFKWHQ�6LH�DXFK�GHQ�=XVDPPHQKDQJ�]X
GHU�Maximalen Prozeßlänge��XP�8QWHUVFKLHGH��]�%��EHL�631�XQG�3631��HUNHQQHQ�]X�N|QQHQ�

6.3 Statistik

����� 8SGDWH

Update�GLHQW�GHU�$Q]HLJH�$NWXDOLVLHUXQJ�XQG�EHGHXWHW�GHQ�=HLWUDXP�GHU�6HNXQGHQ��QDFK
GHQHQ�GLH�GXUFKVFKQLWWOLFKHQ�HUPLWWHOWHQ�=DKOHQ�LQ�GLH�/HJHQGH�E]Z��LQ�GDV�$XVJDEHIHQVWHU
DXVJHJHEHQ�ZHUGHQ�

����� $EWDVWXQJ

'LH�Abtastung��ZLUG�I�U�GLH�$XVJDEH�EHQ|WLJW��ZREHL�HLQH�J�QVWLJH�(LQVWHOOXQJ�JHWURIIHQ
ZHUGHQ�PX���'LHVHU�5HJOHU�VRUJW�I�U�GLH�$XVJDEH�GHU�6\VWHP±,QIRUPDWLRQHQ�DP�%LOGVFKLUP
QDFK�GHU�DQJHJHEHQHQ�$Q]DKO�YRQ�6HNXQGHQ�

��������������8SGDWH�XQG�$EWDVWXQJ

(LQH�*UXSSLHUXQJ�GLHVHU�5HJOHU�LVW�VLQQYROO��GD�GLH�:HUWH�QLFKW�DXVZHUWEDU�VLQG��ZHQQ�GHU
]HLWOLFKH�$EVWDQG�]ZLVFKHQ�(UPLWWOXQJ�GHU�VWDWLVWLVFKHQ�:HUWH�XQG�GHU�$XVJDEH�VWlQGLJ
ZHFKVHOW��'LHV�ZlUH�GHU�)DOO�EHL�QLFKWJHNRSSHOWHQ�5HJOHUQ�Update��XQG�Abtastung�

'LH�P|JOLFKH�7UHQQXQJ�LVW�QXU�DOV�3URJUDPPHQWZLFNOHU�=XFNHUFKHQ�]X�YHUVWHKHQ�E]Z��DXV
VSlWHUHU�3URJUDPP�8PVWUXNWXULHUXQJ�YRUKDQGHQ��XP�VSH]LHOOH�(UJHEQLVVH�]X�HU]LHOHQ��GLH
DEHU�I�U�GHQ�HLQ]HOQHQ�%HQXW]HU�KLHU�QLFKW�]X�HUOlXWHUQ�VLQG��QXU�NXU]��GDGXUFK�HUODQJW�PDQ
PHKU�)UHLKHLW�LQ�GHU�6WUHFNXQJ�GHU�.XUYHQ��

����� :HUWH�DOW�QHX

6RUJW�I�U�GLH�Glättung��GHU�6\VWHP±,QIRUPDWLRQHQ��XP�ZHQLJHU�VFKQHOO�VFKZDQNHQGHU�:HUWH
]X�HUKDOWHQ��'LHVHU�5HJOHU�JLEW�GDV�9HUKlOWQLV�]ZLVFKHQ�ÄDOWHP³�:HUW�XQG�DNWXHOOHP�:HUW�I�U
GLH�$XVJDEH�DQ��-H�PHKU�ÄDOW³��GHVWR�ODQJVDPHU�LVW�GLH�$QSDVVXQJ�DQ�GHQ�HLJHQWOLFKHQ�:HUW
LQ�GHU�6WDWLVWLN��1LFKW�VLQQYROO��ZHQQ�PDQ�HLQH�JHZLVVH�9HUlQGHUXQJ�LQ�NOHLQHQ�=HLWLQWHUYDOOHQ
EHWUDFKWHQ�ZLOO��%HL�KRKHP�Ä1HX³�$QWHLO�ZLUG�GHU�HLJHQWOLFKH�:HUW�UHODWLY�JHQDX�RGHU�JDQ]
JHQDX��EHL�alt/neu� ������DXVJHJHEHQ��ZREHL�DEHU�LQ�GHU�JUDSKLVFKHQ�$XVJDEH�XQWHU
8PVWlQGHQ�GLH�VWDUNHQ�6FKZDQNXQJHQ�VHKU�YLHOH�6WULFKH�HU]HXJHQ�XQG�GDGXUFK�GLH�ÄRSWLVFKH
$XVZHUWXQJ³�HUVFKZHUHQ�ZHUGHQ��%HL�KRKHU�Abtastung��XQG�EHL�NHLQHU�bQGHUXQJ�GHU�5HJOHU
VWDELOLVLHUW�VLFK�GLH�$XVJDEH�XQG�VRPLW�N|QQWH�GLH�Glättung��DXVJHVFKDOWHW�������ZHUGHQ�

����� �9HU]|JHUXQJ

'DPLW�NDQQ�PDQ�GLH�5HFKQHUDXVODVWXQJ�E]Z��GLH�YRQ�3URF6LP�EHDQVSUXFKWH�1XW]XQJ�GHU
&38�UHJXOLHUHQ�XQG�GDGXUFK�DXFK�GLH�*HVFKZLQGLJNHLW�GHU�%HUHFKQXQJ�6LPXODWLRQ�GHU
HLQ]HOQHQ�7DNWH�XQG�3UR]HVVH�EHHLQIOXVVHQ�

'LH�9HU]|JHUXQJ�LVW�GLH�*HVFKZLQGLJNHLWVUHJHOXQJ�GHU�VLPXOLHUWHQ�7LFNV���/lQJH�HLQHV�7DNWHV�

'D�PDQ�MD�PHLVW�LQ�NXU]HU�=HLW�VFKQHOO�ÄYLHOH³�7DNWH�EHUHFKQHQ�ZLOO��XP�VFKQHOO�bQGHUXQJHQ
IHVWVWHOOHQ�]X�N|QQHQ��VROOWH�GLHVHU�5HJOHU�LP�XQWHUHQ�%HUHLFK�EOHLEHQ��GD�VRQVW�GDV
3URJUDPP�3URF6LP�PHKU�RGHU�ZHQLJHU�ÄVWHKW³�
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6.4 Simulation

'HU�%XWWRQ�Start��VWDUWHW�GHQ�YLUWXHOOHQ�3UR]HVVRU�XQG�GDGXUFK�DXFK�GLH�%HUHFKQXQJ�LQ�GHU
/HJHQGH�E]Z��GLH�$XVJDEH�LP�$XVJDEHIHQVWHU��:lKUHQG�GHV�/DXIHV�NDQQ�PLW�Pause
DQJHKDOWHQ�RGHU�JDQ]�JHVWRSSW�ZHUGHQ��GDEHL�ZHUGHQ�DOOH�:HUWH�QHX�LQLWLDOLVLHUW�XQG
JHO|VFKW���0LW�Ende��YHUOl�W�PDQ�GDV�3URJUDPP�

7 Ausgabe (STRG+A)

'DV�$XVJDEHIHQVWHU�LVW�RKQH�:HUWHEHUHLFK�YHUVHKHQ��GD�GLHVH�LQ�GHP�H[WHUQHQ
/HJHQGHQIHQVWHU�GDUJHVWHOOW�ZHUGHQ��'LH�6FKULWWZHLWH�GHU�$Q]HLJH�LVW�DQIDQJV�DXI���JHVWHOOW
XQG�JLEW�GLH�KRUL]RQWDOH�6NDOLHUXQJ�GHU�$XVJDEH�DQ��+|KHUH�6FKULWWZHLWHQ�GLHQHQ�GHU
hEHUVLFKWOLFKNHLW�EHL�VWDUNHQ�6FKZDQNXQJHQ�LQ�GHQ�DQJH]HLJWHQ�6\VWHP±,QIRUPDWLRQHQ��'LH
6FKULWWZHLWH�NDQQ�LP�3XOOGRZQ�0HQ��Ansicht|Schritt = x��DXI�[��LP�%HUHLFK�YRQ���ELV���
HLQJHVWHOOW�ZHUGHQ�

'LH�*U|�H�GHV�$XVJDEHIHQVWHUV�NDQQ�QXU�LQ�JHVWRSSWHP�3URJUDPPODXI�YHUlQGHUW�ZHUGHQ�

8 Legende (STRG+L)

'LHVHV�)HQVWHU�LVW�GDV�HLJHQWOLFKH�ÄhEHUZDFKXQJVRUJDQ³�

'LH�/HJHQGH�HQWKlOW�DOOH
EHUHFKQHWHQ�:HUWH��RE�VLH
DQJH]HLJW�ZHUGHQ�RGHU�QLFKW��,P
$XVJDEHIHQVWHU�GDUJHVWHOOWH
:HUWH�ZHUGHQ�PLW�GHU
$Q]HLJHIDUEH�KLQWHUOHJW�XQG�GHU
:HUWHEHUHLFK��<�0LQ�XQG�<�0D[�
DQJHJHEHQ��:LUG�HLQ�DNWLYLHUWHU
6\VWHP�,QIRUPDWLRQVZHUW
JHNOLFNW��ZLUG�GLHVHU�DXV�GHP
$XVJDEHIHVWHU�DXVJHEOHQGHW�

1lKHUHV�GD]X�ILQGHQ�6LH�LP�'LDORJ�Ã%HDUEHLWHQ�YRQ�6\VWHP�,QIRUPDWLRQHQµ�
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9 System–Informationen

9.1 Hinzufügen von System–Informationen

(V�JLEW�]ZHL�0|JOLFKNHLWHQ��YHUVFKLHGHQVWH�6\VWHP���,QIRUPDWLRQHQ�KLQ]X]XI�JHQ�

����� «�EHU�GHQ�'LDORJ�Ä6\VWHP���,QIRUPDWLRQ���+LQ]XI�JHQ³��675*�+�

:lKOHQ�6LH�GRUW�GHQ�6WUDWHJLHW\S�XQG�GLH
GDU]XVWHOOHQGH�6\VWHP±,QIRUPDWLRQ��:lKOHQ�6LH
HLQH�)DUEH��LQ�GHU�GLH�/LQLH�DQJH]HLJW�ZHUGHQ�VROO�
LQGHP�6LH�DXI�GDV�)DUEHFN�NOLFNHQ�XQG�GDQQ�GLH
JHZ�QVFKWH�)DUEH�ZlKOHQ��(QWQHKPHQ�6LH�GHU
7DEHOOH�XQWHU�$EVFKQLWW������RSWLPDOH�<�0LQ��XQG
<�0D[�:HUWH�I�U�GLH�JHZlKOWH�6\VWHP±,QIRUPDWLRQ�

1DFKGHP�6LH�Hinzu��JHZlKOW�KDEHQ��VWHKW�GLH�,QIRUPDWLRQ�LQ�GHU�$XVJDEH�]XU�9HUI�JXQJ�

����� «�EHU�GHQ�'LDORJ�Ä$QVLFKW���/HJHQGH³��675*�/�

.OLFNHQ�6LH�HLQIDFK�DXI�GLH
,QIRUPDWLRQ��GLH�6LH�LP�$XVJDEH�
IHQVWHU�HLQEOHQGHQ�ZROOHQ�

+LHUEHL�ZLUG�DOV�6WDQGDUG�GHU
:HUWHEHUHLFK�]ZLVFKHQ���XQG����
DQJHVLHGHOW��'LHVH�N|QQHQ�GDQQ
DEHU�LP�'LDORJ�%HDUEHLWHQ��VLHKH
$EVFKQLWW������I�U�GHQ�JHZlKOWHQ
(LQWUDJ�JHlQGHUW�ZHUGHQ�

:LUG�HLQ�EHUHLWV�DNWLYLHUWHU�6\VWHP�,QIRUPDWLRQVZHUW�JHNOLFNW��ZLUG�GLHVHU�HQWIHUQW�

9.2 Bearbeiten von System–Informationen (STRG+B)

,P�'LDORJ�Bearbeiten��XQWHU�GHP�0HQ�SXQNW�System – Information��N|QQHQ�QDFK�$XVZDKO�HLQHV
(LQWUDJV�IROJHQGH�bQGHUXQJHQ�JHWURIIHQ�ZHUGHQ�

½ 'LH�EHWUHIIHQGHQ�0LQLPD�XQG�0D[LPD�GHV
:HUWHEHUHLFKV�I�U�GLH�6\VWHP±,QIRUPDWLRQ�

½ 'LH�$Q]HLJHIDUEH�GHU�6\VWHP±,QIRUPDWLRQ�

½ 'LH�5HLKHQIROJH�GHU�6\VWHP±,QIRUPDWLRQHQ�

½ /|VFKHQ�GHU�6\VWHP±,QIRUPDWLRQ�

=XU�hEHUQDKPH�GHU�bQGHUXQJHQ�PX��GLH�7DVWH
Übernehmen��JHGU�FNW�ZHUGHQ�

'HU�JHZlKOWH�(LQWUDJ�NDQQ�GXUFK�GLH�3IHLOWDVWH�QDFK
REHQ�YHUVFKREHQ�ZHUGHQ��'LH�DQJH]HLJWH
5HLKHQIROJH�HQWVSULFKW�GHU�5HLKHQIROJH��LQ�GHU�GLH
*UDSKLN�LQ�GHU�$XVJDEH�DXIJHEDXW�ZLUG�
-H�ZHLWHU�XQWHQ�HLQ�(LQWUDJ�VWHKW��GHVWR�ÄVSlWHU³�ZLUG�HU�DXVJHJHEHQ�XQG��EHUVFKUHLEW�XQWHU
8PVWlQGHQ�VFKRQ�DXVJHJHEHQH�6\VWHP±,QIRUPDWLRQHQ�
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10 Vergabestrategien

10.1 First Come–First Served (FCFS)

'LH�3UR]HVVH�ZHUGHQ�QDFKHLQDQGHU�LQ�LKUHU�$QNXQIWVUHLKHQIROJH�LQ�GLH�3UR]H�OLVWH�HLQJHKlQJW
XQG�QDFKHLQDQGHU�±LQ�GLHVHU�5HLKHQIROJH±�QDFK�GHP�:DUWHVFKODQJHQ�3ULQ]LS�DEJHDUEHLWHW�

1,/

SWU+HDG SWU$NWXHOOHU3UR]H� SWU/HW]WHU3UR]H�

$EJHDUEHLWHWH�3UR]HVVH :DUWHQGH�3UR]HVVH��QDFK�=HLW�

3UR]H�NHWWH

)&)6

QHXHU
3UR]H�

10.2 Shortest Process Next (SPN)

�=X������XQG������VLHKH�DXFK��������

'LH�3UR]HVVH�ZHUGHQ�EHLP�(LQKlQJHQ�HLQHV�QHXHQ�3UR]HVVHV�LKUHU�3UR]H�OlQJH�QDFK�QHX
VRUWLHUW�XQG�LQ�GLHVHU�5HLKHQIROJH�DEJHDUEHLWHW��'HU�DNWLYH�3UR]H��NDQQ�QLFKW�DXI�GLH
%HUHLWOLVWH�Ä]XU�FNIDOOHQ³�

1,/

SWU+HDG SWU$NWXHOOHU3UR]H�

$EJHDUEHLWHWH�3UR]HVVH :DUWHQGH�3UR]HVVH��QDFK�/lQJH�

3UR]H�NHWWH

631

QHXHU
3UR]H�
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10.3 Preemtives Short Process Next (PSPN)

'LH�3UR]HVVH�ZHUGHQ�EHLP�(LQKlQJHQ�HLQHV�QHXHQ�3UR]HVVHV�LKUHU�3UR]H�OlQJH�QDFK�QHX
VRUWLHUW�XQG�LQ�GLHVHU�5HLKHQIROJH�DEJHDUEHLWHW��GDEHL�NDQQ�GHU�DNWLYH�3UR]H��DXI�GLH
%HUHLWOLVWH�Ä]XU�FNIDOOHQ³�

1,/

SWU+HDG SWU$NWXHOOHU3UR]H�

$EJHDUEHLWHWH�3UR]HVVH :DUWHQGH�3UR]HVVH��QDFK�/lQJH�

3UR]H�NHWWH

3631

QHXHU
3UR]H�

"

10.4 Round Robin (RR)

'LH�3UR]HVVH�ZHUGHQ�QDFKHLQDQGHU�LQ�LKUHU�$QNXQIWVUHLKHQIROJH�LQ�GLH�3UR]H�OLVWH�HLQJHKlQJW
XQG�QDFKHLQDQGHU�±LQ�GLHVHU�5HLKHQIROJH±�QDFK�GHP�:DUWHVFKODQJHQ�3ULQ]LS�DEJHDUEHLWHW�

:LUG�HLQ�3UR]H��ZlKUHQG�VHLQHU�=HLWVFKHLEH�QLFKW�PLW�GHU�$EDUEHLWXQJ�IHUWLJ��VR�UXWVFKW�HU�DQ
GDV�(QGH�GHU�%HUHLWOLVWH�

1,/

SWU+HDG SWU$NWXHOOHU3UR]H�

$EJHDUEHLWHWH�3UR]HVVH :DUWHQGH�3UR]HVVH��QDFK�=HLW�

3UR]H�NHWWH

55

QHXHU
3UR]H�

SWU/HW]WHU3UR]H�

"
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10.5 System V R4

$QNRPPHQGH�3UR]HVVH�ZHUGHQ�QDFK�LKUHU�3ULRULWlW�VRUWLHUW�XQG�DEJHDUEHLWHW�

1DFK�GHU�HLQJHVWHOOWHQ�=HLWVFKHLEH�ZHUGHQ�DOOH�3UR]H��3ULRULWlWHQ��PLW�DNWXHOO�EHDUEHLWHWHP
3UR]H���QHX�EHUHFKQHW�XQG�ZLHGHU�VR�VRUWLHUW��GD��GHU�3UR]H��PLW�GHU�EHVWHQ�3ULRULWlW�DOV
QlFKVWHU�3UR]H��DEJHDUEHLWHW�ZLUG�

1,/

SWU+HDG SWU$NWXHOOHU3UR]H�

$EJHDUEHLWHWH�3UR]HVVH :DUWHQGH�3UR]HVVH��QDFK�3ULRULWlW�

3UR]H�NHWWH

6\VWHP�9�

QHXHU
3UR]H�

SWU/HW]WHU3UR]H�

"
%HUHFKQHW�3ULRULW¾WHQ�QHX

XQG�VRUWLHUW�ZDUWHQGH�LQNO��DNWXHOOHQ
3UR]HVV�QDFK�3ULRULW¾WHQ

10.6 Unterschied bei SPN und PSPN

'HU�8QWHUVFKLHG�GHU�EHLGHQ�9HUJDEHVWUDWHJLHQ�Ol�W�VLFK�NDXP�GDUVWHOOHQ��DX�HU�PDQ�VWHOOW
KRKH�3UR]H�OlQJHQ�HLQ��GUHKW�GLH�Verzögerung��DXI�PD[LPDO��ZDUWHW�DXI�HLQHQ�3UR]H�ZHFKVHO
XQG�JHQHULHUW�GDQDFK�QXU�QRFK�3UR]HVVH�PLW�HLQHU�/lQJH�YRQ���7DNWHQ�
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11 Die System–Informationen

'DV�=HLFKHQ���KHL�W�Ä$Q]DKO³�RGHU�Ä6XPPH³��GDV�=HLFKHQ�∅�EHGHXWHW�Ä'XUFKVFKQLWWOLFKH³�

,Q�HFNLJHQ�.ODPPHUQ�VWHKW�GLH�(LQKHLW��LQ�GHU�GHU�:HUW�GDUJHVWHOOW�ZLUG�E]Z��DXI�GLH�VLFK�GLH
:HUWHDFKVH�EH]LHKW�

$OOH�PLW��*��YHUVHKHQHQ�6\VWHP±,QIRUPDWLRQHQ�VLQG�*UDILVFK�GDUVWHOOEDU�

%HL�JHJOlWWHWH�,QIRUPDWLRQHQ�LVW�]X�EHDFKWHQ��GD��HV�HLQHU�JHZLVVHQ�$QODXI]HLW�XQG
1DFKODXI]HLW�EHGDUI��ELV�GHU�DQJH]HLJWH�:HUW�GHP�7DWVlFKOLFKHQ�HQVSULFKW��'LH
*HVFKZLQGLJNHLW�GHU�$QSDVVXQJ�KlQJW�YRQ�,KUHU�(LQVWHOOXQJ�XQWHU�Werte alt/neu�DE�

0DQFKH�6\VWHP±,QIRUPDWLRQHQ�ZHUGHQ�HUVW�QDFK�GHU�$EDUEHLWXQJ�HLQHV�3UR]HVVHV�LQ
GLH�6WDWLVWLN�SRUWLHUW��DX�HU�Ä��&38�$XVODVWXQJ³��Ä��3UR]HVVH�DXI�GHU�%HUHLWOLVWH³�XQG
Ä��3UR]HVVH�DEJHDUEHLWHW³��]X�EHDFKWHQ�YRU�DOOHP�YRU�%HHQGLJXQJ�GHV�HUVWHQ�3UR]HVVHV��

11.1 # aller Prozesse [ ]

«LVW�GLH�DNWXHOOH�$Q]DKO�DOOHU�3UR]HVVH�LQNO��%HUHLWOLVWH�VHLW�GHP�'U�FNHQ�GHV�Start��%XWWRQV�

11.2 # Prozesse Bereitliste [ ] (G)

«LVW�GLH�DNWXHOOH�Anzahl aller Prozesse auf der Bereitliste�

11.3 # Prozesse abgearbeitet [ ]

«LVW�GLH�DNWXHOOH�$Q]DKO�DOOHU�3UR]HVVH��GLH�VHLW�GHP�'U�FNHQ�GHV�Start�%XWWRQV�IHUWLJ�VLQG�
'LHVHU�:HUW�HUJLEW�VLFK�DXV�GHU�'LIIHUHQ]�]ZLVFKHQ�Anzahl aller Prozesse��XQG Anzahl der
Prozesse auf der Bereitliste�

11.4 Ø CPU-Auslastung [ % ] (G)

«�LVW�HLQ�UHODWLYHU��JHJOlWWHWHU�:HUW�GHU�3UR]HVVRU�$XVODVWXQJ��GHU�GDV�9HUKlOWQLV�]ZLVFKHQ
3UR]H�±%HDUEHLWXQJVGDXHU�XQG�/HHUODXI]HLW�GHU�&38�DQJLEW��:HUWHEHUHLFK�>�����@�

11.5  Ø Antwortzeit [ Takte ] (G)

«LVW�GLH�GXUFKVFKQLWWOLFKH��JHJOlWWHWH�=HLW�LQ�3UR]HVVRU�7DNWHQ�]ZLVFKHQ�(LQWUHIIHQ�HLQHV
3UR]HVVHV�DXI�GHU�%HUHLWOLVWH�XQG�GHU�HQGJ�OWLJHQ�$EDUEHLWXQJ�GHV�3UR]HVVHV�

11.6 Ø Rechenzeit [ Takte ] (G)

«LVW�GLH�GXUFKVFKQLWWOLFKH��JHJOlWWHWH�=HLW�LQ�3UR]HVVRU�7DNWHQ��GLH�HLQ�3UR]H��YRQ�%HJLQQ�GHU
$EDUEHLWXQJ�ELV�]XU�HQGJ�OWLJHQ�%HHQGLJXQJ�EHQ|WLJWH�
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11.7 Ø Prozeßwechsel [ ] (G)

«LVW�GLH�GXUFKVFKQLWWOLFKH��JHJOlWWHWH�$Q]DKO�3UR]H�ZHFKVHO�SUR�Abtastungs�,QWHUYDOO�

11.8 # Prozeßwechsel (absolut) [ ]

«LVW�GLH�$Q]DKO�DOOHU�3UR]H�ZHFKVHO��EHUKDXSW�VHLW�GHP�'U�FNHQ�GHV�Start�%XWWRQV�

11.9 Ø Antwortrate [ ] (G)

«LVW�GLH�GXUFKVFKQLWWOLFKH��JHJOlWWHWH�Rechenzeit��GLYLGLHUW�GXUFK�GLH�Antwortzeit��'LH
$QWZRUWUDWH�LVW�HLQH�UHODWLYH�*HVFKZLQGLJNHLW�GHU�$EDUEHLWXQJ�HLQHV�3UR]HVVHV��ò�DOV
$QWZRUWUDWH�EHGHXWHW�VRYLHO�ZLH��Ä'LH�3UR]HVVH�ZHUGHQ�PLW�KDOEHU�*HVFKZLQGLJNHLW
DEJHDUEHLWHW³��:HUWHEHUHLFK�>���@�

11.10 Ø Verzögerungsrate [ ] (G)

«LVW�GHU�.HKUZHUW�GHU�GXUFKVFKQLWWOLFKHQ�Antwortrate��XQG�EHUHFKQHW�VLFK�GDKHU�DXV�GHU
Antwortzeit��GLYLGLHUW�GXUFK�GLH�Rechenzeit��'LH�9HU]|JHUXQJVUDWH�JLEW�GHQ�)DNWRU�DQ��XP�GDV
:LHYLHOIDFKH�GHU�:DUWH]HLW�PDQ�DNWXHOO�DXI�GLH�%HHQGLJXQJ�HLQHV�3UR]HVVHV�ZDUWHQ�PX�
JHJHQ�EHU�GHU�:DUWH]HLW��ZHQQ�GHU�3UR]H��DOV�(LQ]LJHU�DXI�GHU�/LVWH��QDFK�GHU�Ä3UR]H�OlQJH³
IHUWLJ��LVW��:HUWHEHUHLFK�>���∞@�

11.11 Ø Wartezeit auf der Bereitliste [ Takte ] (G)

«LVW�GLH�GXUFKVFKQLWWOLFKH��JHJOlWWHWH�:DUWH]HLW�LQ�3UR]HVVRU�7DNWHQ�HLQHV�3UR]HVVHV�DXI�GHU
%HUHLWOLVWH�ELV�]X�VHLQHU�%HHQGLJXQJ��PLW�DQGHUHQ�:RUWHQ��GLH�Antwortzeit��DE]�JOLFK�GHU
Rechenzeit�



%HQXW]HUKDQGEXFK�3URF6LP 9HUVLRQ��

%HUQG�0LFKDHO�*ODVHU��6WHIDQ�(GHQKRIHU 6RPPHU����� 6HLWH���

12 Eigene Notizen


