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Klausur „Kommunikation und Datenhaltung“

10. März 1999
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Aufgabe 1 — Kommunikationssysteme (15 Punkte)aA^Q^`H_\IUXLNEN|~½¤JM@�HI|}S3@�HIE~S[@�HI\I��@]BRfoWQCTPRDNS2@�C��ed]fofoL�ENHItuWQS[HId�ENCTEN@�S[JM��UXWQC¤F*¾}C�S2@�f�F�L�ENUsF*¾}C�S[@]f
��fhHIS[@�HIENWQENUX@�B���@]BR^QHIENUX@�S�v
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��@�\IPRDN@&?A@�BRfhHIS[S[\ILNEN|}CTWQBRS�cA¨NBRUX@�EoF*HI@e^Q@]��d]BRJMLN|}@�EN�`cA@�ENEhF�HI@eE�LNB�cA@�ENHI|}@e¿eW`S[@�Eo�}d�E
F*¾�CTS[@�fÀF=ENWQPRDhF�¾}CTS[@�fÀ��d�D�EN@e�}d�BR|}@�|}@�^`@�EN@eJM@�HIS[\IHIPRDN@AÁ&WQENUX^Q@�UXHIEN|}LNEN|}@�EhC�PRD�H_P�tu@�E
ced]\_\I@�E�Â��&@�|}BR¨�ENU(@]EoF*H_@Ai2DNB�@e��WQDN\uUX@�B�?A@�BRfhH_S2S[\ILNEN|}C�W`BRS�vÄÃIÅjÆ�Ç�È�É�Ê�ËuÌ
Í�ÎÐÏ2ÑkÒ ÓRÔ�ÕÖÓÖ×�ØÐÙÛÚ�ØÐÎ}ÜÞÝÄÎ2Ò ßÐàRÎÐÏ2á_ÎÐÏÐâ�ÒÛãäã ÙIÕÖÓÖ×æå çuèkßÐàRÏ2Ò ßÐàwã ÎÐÓwá_ÎÐÏÐâ�Òéãäã Ù_ÕêÓÖ×�ÔwÕÖÏÐßÐà�ë(èMã èì×�ÏÐèkâ�â�ÎîíIïkÜÞÝÄÎ2Ò ßÐà�ÎÐÏ2á_ÎÐÏÐâ�Òéãäã Ù_ÕÖÓÖ×TðkÔRè�ñ2Î2Ò ÓRÎ
ò Î2ÒÛã ÙIÒ ßÐàRÎÐÓ�ó�èÞÓRÔwÑ�ÎÐÔwÒ Óê×}ÕÖÓÖ×�ÎÐÓ�ïMÍRÎÐÏ2Ñ2Ò Ó�ÔwÕÖÓÖ×�ØÐÙÛÚÖØÐðkÔRè�ÓwÕÖÏNôÄÎÐÓ�Ò ×�Î}ë`èÄã ÎÐÓRï
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i2E�aA^Q^QHI\IUXLNEN|o½�CTHIENUy��¨NB�U(HI@elnL�S[JMLNEN|nUX@�B�Y�@]H_\ICTS[BR@�P�tu@�EoJMceHICTPRDN@�EhU(@]Eo@�HIENJM@�\IEN@�E
?A@�B�foHIS[S[\ILNEN|}CTBR@�PRD�EN@�BRE3��@�cA@�HI\_C3UXHI@e�ed]C�S[@]EoHIEo¿Aqö�XBRdeqKHIENLNS[@AWQEN|}@�|}@�^Q@�E�vÄ�&BRCTS[@�\I\I@�EhF�HI@
��¨NB�U(@]En?A@�B�foHIS[S[\ILNEN|}CTBR@�PRD�EN@�B�÷V@�HIEN@e��@]|�@]ceWQDN\IS[W`^Q@�\I\I@(vÄøA�(S[HIfhH_@]BR@�EoF*HI@eUXWQ^Q@�HuUXHI@
?A@�B�foHIS[S[\ILNEN|nW`ENDNWQENUyUX@�B��Ad�CTS[@�EN�(U(HI@e�ì¨NB�UXHI@elnLNS[JMLNE�|nU(@�B¡��@�cA@�HI\IH_|}@�EhY�@�HI\IC�S2BR@�PRtu@�EhJML
@�ENS2BRHIPRDNS[@�EhC�HIENU�vÄÃIÅjÆ�Ç�È�É�Ê�ËuÌ

ù�ÓRÚRã ÎÐÓ�úçuèÞßÐà�û üÄÎ2ÒéãäÕÖÓê×�ýçuèÞßÐà�þ üÄÎ2ÒéãäÕÖÓê×�þÚÖÔRÎÐÏ}ýçuèÞßÐà�ú ÿéÿçuèÞßÐà�� üÄÎ2ÒéãäÕÖÓê×�ýçuèÞßÐà�ý üÄÎ2ÒéãäÕÖÓê×�ý
÷�v

 
��HI@ecA¨NBRUX@eCTH_P�DoUXH_@A��@�|}@�ceW`DN\IS[WQ^Q@�\I\I@eHIfÀ�eENd]S[@�Eo÷V�}@�BROQENUX@�BRE��`ce@]ENEoWQL���|}BRLNENUy@�HIEN@�B
F*S[{�BRLNE�|nU(@�B�?A@�BRfhHIS[S[\ILNEN|}CTBR@�PRDNE�@�B��VWQLNCT��OQ\I\IS[Â�Ã��AÆ�Ç�È�É�ÊRÌ

ù�ÓRÚRã ÎÐÓ�úçuèÞßÐà�û üÄÎ2ÒéãäÕÖÓê×�þçuèÞßÐà�þ üÄÎ2ÒéãäÕÖÓê×�þçuèÞßÐà�ú ÿéÿçuèÞßÐà�� üÄÎ2ÒéãäÕÖÓê×�þçuèÞßÐà�ý ÿéÿ
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ln@�ENE�@�EoF*HI@eEN@�^`@�EoUX@�Eo�Ad�CTS[@�EoHIEh¿eq �(BRdAqsHIENLNS2@eUXBR@�Huce@]H_S2@�BR@eÃì�ed�CTS[@�E��ìÌ���WQtuS[d]BR@�EN�(U(HI@
JMLNB���@�BR@�PRD�ENLNEN|n@�HIEN@]B���@�|}@�cAWQDN\IS[WQ^Q@]\_\I@ADN@�BRWQE�|�@]JTd]|�@]Eoce@]BRU(@]Eotu{�ENE�@�E�vÄÃ
	jÆ�Ç�È�É�Ê�ËuÌ
çuÎ2ã ò ÑÐÎ2ã ÏÐÎ2ÒÛÑÐÎÐÏ� Ó ò èkà�Ù
�NÚ ÝMØ� ÕêèkÙIÒéã �Mã2ÔRÎÐÏ���Î2Ò ÙéØ2ã ÏÐÎÐßÐñ2ÎNå ��ÎÐÔwÒÛÕÖâ�ð���ÎÐØÐßÐàwô`Ò ÓRÔwÒ ×�ñ2Î2ÒÛã ðÞù�èìÝMè ò Òéã �Äã ð��`ÕRá_ÎÐÏÐÙ��kØÐØ2Ò ×�ñ2Î2ÒÛã�ÕêØ2ôÄï í

Abbildung 1: Teilvermaschtes Kommunikationsnetz
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�&HIEoqK@�PRDNW`ENHIC�fhLNC3JTL�B���@�D�\_@]BR@�BRtu@�E�ENLNEN|n^Q@]H_f aALNCTS[WQL�C�PRDh�}d�Eo¿AWQS[@�EN�XWQtu@�S2@�EoJMceHICTPRDN@�E
�ed]fofoL�ENHItuWQS[HId�ENCTC�¾}CTS[@�fh@�EoHICTS�UXWQC��&Á����ä?�@�BR��WQD�BR@�EoÃ��&¾}PR\IH_P�Á&@�UXLNENUXWQENPR¾���DN@�PRtuÌkv
�&@�B�@�PRDNEN@]EoF*H_@AU(HI@A�&HIS[��d�\I|}@eÃ�¿AWQS[@�Eh�(\ILNC3��¨�EN���&HIS[C3��B�WQfo@��&DN@�PRtoF�@! `LN@�ENPR@]Ì��`UXHI@eUXWQC
F*¾�CTS[@�fÀF=^Q@�HIfÀF�@�E�U(@�EhU(@]Cæ¿AWQS[@�E��(WQtu@]S[C�½�"#"�½�"$"�½�"�½Q½
WQLN��U(WQC3qK@�U(HILNfÀ\I@�|}S[�`cA@�ENEhU(WQC
 e@]EN@�BRWQS2d�BR�Xd�\I¾�E�d�f Ãì��BR¨N��fhLNCTS[@�BRÌ&%('*)�%!+
)�%!,
)�½
\_W`LNS[@�S�v�Ã-	yÆ�Ç�È�É�Ê�ËNÌ
�ÄÎÐÓ�ÎÐÏÐèMã ÚÖÏîÝMÚÖÙ�.�Ó�Ú�â�/Þû*02143Rû*06573
8*02943Rû*0�:�3
8*0
; 3Rû*0
<
100100101100000 / 110101 = 1111001000
110101
0100011
 110101
 0101100
  110101
  0110011
   110101
   000110100
      110101
      000001000 = Rest
Bitfolge: Datenpaket und Rest: 100100101101000
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�&@�HuUX@�B�^QHIS[d�BRHI@�ENS2H_@]BRS[@�E?>n^Q@�BRS[B�WQ|}LNEN|n�}d�Eo¿AWQS[@�Ehce@�B�U(@�Eh�&\I{�PRtu@AU(LNB�PRDoUXHI@e�&HIS[��d]\_|}@
@ "�½`½Q½Q½Q½Q½("#A�Ã���\IWQ|}Ì�^`@�|}BR@�ENJMS�v���H_B�UjHIENE�@�BRDNWQ\I^V@�HIEN@�C3�&\Id�PRtuC3UXH_@]C�@A�&HIS[��d�\I|}@eWQ\IC3¿eW`S[LNf¨N^Q@]BRS[BRWQ|}@�E��`ce¨�BRU(@AU(@]B��&fh�(��O`EN|}@�B�UXHI@�C3WQ\ICæ��\_d]PRtu@�ENUX@eHIENS[@]BR�(B�@�S[HI@�BR@�E�vÄln@�ENE�@�EoLNE�U
@�BRtu\IOQB�@�EoF*HI@eUXWQC�?A@�BR��W`DNBR@�EN�(U(W`CæUXHI@�CT@�C3��BRd�^Q\I@�fÀ\I{�CTS�vÄÃ_ÅyÆ�Ç�È�É�ÊÞËNÌ
BuÒéã Ø2ãäÕDC�CIÒ ÓÖ×E/ìë`ÎÐÏ}ÜÄÎÐÓRÔ�ÎÐÏFC
G ×}ãTÑÐÎ2ÒÖÔ�ÎÐÏIHuÑ�ÎÐÏ2ã ÏÐè�×}ÕêÓÖ×�ÔRÎÐÏ}ë`èÄã ÎÐÓ ò ô`Ò ØÐßÐàRÎÐÓ�ÔRÎÐÓ�B�ÙéÚÖßÐñTÑ�Îî×�ÏÐÎÐÓ ò ÕÖÓê×�ØÐØÐÎ*JTÕÖÎÐÓ ò ÎÐÓ�ÓRèÞßÐàLK ÎÐÔRÎÐÏC-GêÓ
C_ã ÎÐÓ�M�Î2Ò ÓRÎ�N�Î2Ò ÓRðkÔ�Ò Î}ÔRÎÐÏEOwâXÝ(C��ÞÓÖ×�ÎÐÏ}èÄÕRã ÚÖâ�èMãäÒ ØÐßÐà�ô(Ò ÎÐÔRÎÐÏ}ÎÐÓwã CÛÎÐÏÐÓwã ï

P v
 
��@�\IPRDN@]EoF*PRDNHIPRDNS[@]EoUX@�C3øeF*iQ��Á&@]��@�BR@�E�JTfhd�UX@�\I\_C3cA¨NBRUX@�EoF*HI@eUXH_@A��LNENtuS2H_d]ENWQ\IHIS[OQS[@�Eh@�HIEN@�C
?A@�B�foHIS[S[\ILNEN|}CTBR@�PRD�EN@�BRC3JMLNd�BRUXEN@�E��`UX@�B���@]BREN¨N^Q@]BRceWQP�DNS�LNE�UR�ì|�@]C�S[@]LN@�BRS�ce@�BRUX@�EhtuWQENENÂ
�&@�|}BR¨�ENU(@]EoF*H_@Ai2DNB�@"aAENS2ced�BRSTvÄÃ_ÅyÆ�Ç�È�É�Ê�ËNÌ
�ÄÏ2ÕêÓRÔ
C_ÕêÓRñTãäÒ ÚÖÓRèÞÙ_ÒÛã �Mã ÎÐÓ�Ñ2Ò Ø}ÜÄßÐàwÒ ßÐàwã2úS/6TuÎî×TÎ2ôÄèÞàRÙwÕÖÓRÔ�ÍRÎÐÏÐâ�Òéãäã Ù_ÕÖÓê×��èkÓRèì×�ÎÐâ�ÎÐÓwã CIÕÖÓRñTãäÒ Ú�Ó�èkÙIÒéã �Mã ÎÐÓ�ÑkÒ Ø}ÜÄßÐàwÒ ßÐà�ãVU�/W��èkÓ�è�×�ÎÐâ�ÎÐÓ�ã èÞÓwô�ÎÐÓRÔwÕÖÓÖ×TÎÐÓ�ÕÖÓRÔ�HuÑÐÎÐÏ2ã ÏÐèì×}ÕÖÓÖ×æá_ÚÖÓ��èkÓRèì×�ÎÐâ�ÎÐÓwãäÒ Ó
CéÚÖÏÐâ�èÄãîÒ ÚÖÓRÎÐÓ
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Aufgabe 2 — Transaktionsverwaltung (15 Punkte)
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 e@]|�@]^Q@�E C�@�HI@�E UXH_@ÀY�BRW`ENC�W`tuS[HId�EN@�E Y¡ ZLNENU Y , LNENU U(HI@¥Á&@�CTC�d]LNBRPR@�E¢WQ�~^�LNENU Pwv�&@�S2BRWQPRDNS2@�EoF*HI@eUXWQC3��d�\I|}@�ENUX@eF*PRDN@�UXLN\I@u¢

B� ÛÃìWQÌ�B� îÃ�^QÌ�B , Ã�PRÌ�c� ÛÃ�W`Ì�c , Ã�WQÌ�B( ÛÃ�PRÌ�P� �P ,
WQÌ

 
i2CTS�UXWQC3F�P�DN@�UXLN\I@etud�EN�ì\_HItuS[CT@�BRHIWQ\IHICTH_@]BR^QWQBRÂ��&@�|}BR¨NE�U(@�EhF�HI@Ai2DNBR@Aqs@�HIENL�EN|NvÄÃ��AÆ�Ç�È�É�Ê�Ì

Ja,  Ser i al i s i er bar kei t sgr aph i st  zykl enf r ei :  T1→T2

^QÌ
 £ LNB�F*¾}ENPRDNBRd]ENHIC�WQS2H_d]E U(@]B
Y�BRWQE�C�WQtuS2H_d]EN@�E cA@�BRUX@�U(W`CACTPRDNcAWQPRDN@ £ ce@�H
����D�WQC�@]E���F*�(@�B�B
���BRd�S2d�tud�\I\��}@�BRcA@�ENUX@�S �&BRcA@�HIS[@�BRE=F*H_@nUXWQCAF�PRD�@�U(L�\_@nL�f U(HI@nENd]S[ce@�E�U(HI|}@�EZF*�(@�B�BR@�E�v�Ã_Å
Æ�Ç�È�É�Ê�ËNÌ

s 1( a)  r 1 ( a)  s 1 ( b)  r 1( b)  s 2 ( c)  r 2( c)  x 1( a)  w1( a)  u1( a)  x 2( a)  w2( a)  s 1( c)  u1( b)  u1( c)  u2( a)  u2( c)
c 1 c 2

õ v
 
 e@]|�@]^Q@�EsCT@�HI@�EKU(HI@¤Y�BRWQENCTWQtuS[HId�EN@]EsY¡ Û��Y , ��Y&¤I��Y + ��Y ' LNENU=Y&¥I�*CTd�ceHI@jU(HI@jÁ&@�CTC�d�L�BRPR@�ExWQ�*^Q�PR�(U(�(@��`��LNENUy|NvÄ�&C3ce@]BRU(@AU(W`CæCTS[BR@]EN|}@ £ cA@�H
����DNWQCT@�E��ìF��X@�BRB
�ì��BRd�S[d]tud�\I\u��@]BRce@�E�U(@�STv
WQÌ

 
¿eHI@=Y�BRWQE�C�WQtuS2H_d]EN@�E ��d�BRUX@�BRE HIE @�HIEN@�f F*PRDN@�UXLN\I@=F UXH_@Z�ìd�\I|�@]ENU(@]E F��X@�BRBR@]E WQE Ã�LNENU
JMceWQB�H_EhU(HI@�CT@�B�Á&@�HIDN@�EN�ìd�\I|�@]Ì�¢
C + Ã�WQÌ�% ' ÃìU(Ì&% , Ã�^QÌ�C¦¤IÃ�P�Ì�C� ÛÃ�@�Ì&%(¥ÐÃ���Ì�C + Ã�|}Ì�C , ÃìWQÌ�C ' Ã�PRÌ�C2¥ÐÃ�PRÌ�%u ÛÃìWQÌ�C , Ã���Ì�C2¤ÐÃ�^QÌ�C + Ã�UXÌ�%!¥IÃì|�Ì&% ' Ã�@�Ì

£ @�HIPRDNE�@�E F*HI@�UX@�E���W`BRS[@�|}BRWQ�XDN@�E9UXH_@]C�@�BxY�BRW`ENC�W`tuS[HId�EN@�E9LNENS[@]BKUX@�f F�P�DN@�UXLN\I@�F"vY[ZW\�]_^
ZW`fa!wxZ�`
l�^
\[giZW^|~��E^
d
`
lun�p�d¨§V^
e�^|��^
`
`
�u��d
{
^�t��SnW�i�©�!\�]�^
�W{
}�^fd���d
tL\�`
tL�#l�Z��!\�]_^
�W{f}�^
g¨��^
d
d
^
\�s�^
}�tL�Wl�^
\?]_^
dfe�^
\"v�Ã-	yÆ�Ç�È�É�Ê�ËuÌ

a: s 4( a)  s 2( a)  x 1( a)
b: x 2( b)  s 3( b)
c: s 3( c)  s 5( c)  s 6( c)
d: x 5( d) s 4( d)
e: s 1( e) x 5( e)
f : x 6( f )  s 2( f )
g: s 4( g) x 6( g)

^QÌ
 
�&@�|}BR¨NE�U(@�EGF�HI@���ceWQB�LNf UXHI@s\I@�S[JMS[@KF��X@�BRB�d��(@]BRWQS[HId�EGJTLG@�HIEN@�B¤?A@�BRtu\I@�fhfoLNE�|���¨NDNB�S�v
Ã��AÆ�Ç�È�É�Ê�Ì

Der  War t egr aph hat  Zykl en.

 e@]^Q@�E F*HI@ @�HIEN@ ª�«ÖÈ¬«Dª�­�®»Ë qK@�EN|}@ �}d�E Y�B�WQENCTWQtuS[HId�EN@�E WQEN��ENWQPRD U(@�B�@�E
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Vor t ei l :  weni ger  Ver wal t ungsi nf or mat i on ( kei ne War t eschl angen,  kei ne War t egr aphen)
Nacht ei l :  häuf i ges Zur ückset zen von Tr ansakt i onen� v
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STEAL: Dat enel ement e dür f en vor  dem commi t  i n di e Dat enbasi s gespei cher t  wer den.
NOSTEAL:  Dat enel ement e dür f en er st  nach dem er f ol gr ei chen Abschuß ei ner  Tr ansakt i on
f est geschr i eben wer den.
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NOSTEAL:  Da vor  dem commi t  di e Dat enbasi s ni cht  beschr i eben wi r d,  können kei ne
I nkonsi st enzen i n i hr  auf t r et en.  Al so genügt  es,  den von der  Tr ansakt i on ver wendet en
Ar bei t sspei cher  wi eder  f r ei zugeben.
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