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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV����

&21&855(1&,$�HQ�%$6(6�'(�'$726
� &ODVLILFDFLyQ�GH�ORV�6,67(0$6�'(�%$6(6�'(�'$726�VHJ~Q�HO�Q~PHUR�GH

XVXDULRV�TXH�SXHGHQ�XWLOL]DUORV�GH�IRUPD�&21&855(17(��DO�PLVPR�WLHPSR�
± 0212868$5,2
± 08/7,868$5,2

� (O�TXH�YDULRV�XVXDULRV�SXHGDQ�XVDU�XQ�PLVPR�FRPSXWDGRU�D�OD�YH]��VH�GHEH�D
OD�08/7,352*5$0$&,Ð1��HO�FRPSXWDGRU�SXHGH�SURFHVDU�DO�PLVPR�WLHPSR
YDULRV�SURJUDPDV��WUDQVDFFLRQHV�
± 6L�HO�HTXLSR�WLHQH�YDULDV�&38��HV�SRVLEOH�HO�352&(6$0,(172�6,08/7È1(2�GH
WUDQVDFFLRQHV

± 6L�&38�~QLFD��HO�62�GH�0XOWLSURJUDPDFLyQ�UHSDUWH�HO�WLHPSR�GH�&38�HQWUH�ORV
SURJUDPDV��(-(&8&,Ï1�&21&855(17(�,17(5&$/$'$� �
PRGHOR�TXH�VXSRQGUHPRV
�

ILJXUD��

� /DV�WUDQVDFFLRQHV�LQWURGXFLGDV�SRU�ORV�XVXDULRV��TXH�VH�HMHFXWDQ�GH�PDQHUD
FRQFXUUHQWH��SXHGHQ�OHHU�DFWXDOL]DU�ORV�0,6026�HOHPHQWRV�GH�OD�%'

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV����

¢3RU�TXp�HV�QHFHVDULR�HO�&21752/�GH�OD
&21&855(1&,$"

� ����SRUTXH�SXHGHQ�VXUJLU�352%/(0$6�FXDQGR�ODV�WUDQVDFFLRQHV�FRQFXUUHQWHV�VH
HMHFXWDQ�GH�PDQHUD�12�FRQWURODGD

� (MHPSOR�GH�OD�EDVH�GH�GDWRV�SDUD�KDFHU�UHVHUYDV�GH�YXHORV
± 6H�DOPDFHQD�XQ�UHJLVWUR�SRU�FDGD�YXHOR
± &DGD�UHJLVWUR�LQFOX\H��HQWUH�RWUDV�FRVDV��HO�Q��GH�DVLHQWRV�UHVHUYDGRV�HQ�HO�YXHOR
± 'RV�WUDQVDFFLRQHV�FRQFXUUHQWHV�

� 7��FDQFHOD�1�UHVHUYDV�HQ�XQ�YXHOR�9B;�\�UHVHUYD�1�SOD]DV�HQ�RWUR�9B<
� 7��UHVHUYD�0�DVLHQWRV�HQ�HO�YXHOR�9B;

ILJXUD��

± 8Q�SURJUDPD�SDUD�HVWD�%'�WLHQH�FRPR�SDUiPHWURV
� /RV�Q~PHURV�GH�YXHORV�
� VXV�IHFKDV�
� HO�Q~PHUR�GH�SOD]DV�TXH�UHVHUYDU�FDQFHODU

± $Vt�TXH�HO�PLVPR�SURJUDPD�SXHGH�XVDUVH�SDUD�HMHFXWDU�PXFKDV�WUDQVDFFLRQHV
�127$��XQD�WUDQVDFFLyQ�HV�OD�(-(&8&,Ï1�(63(&Ë),&$�GH�XQ�SURJUDPD�
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV����

3UREOHPDV
� (/�352%/(0$�'(�/$�$&78$/,=$&,Ï1�3(5','$

± 'RV�WUDQVDFFLRQHV�7��\�7��TXH�DFFHGHQ�D�ORV�PLVPRV�GDWRV��WLHQHQ�VXV�RSHUDFLRQHV
LQWHUFDODGDV�GH�PRGR�TXH�KDFHQ�LQFRUUHFWR�HO�YDORU�GH�DOJ~Q�GDWR

� (/�352%/(0$�'(�/$�$&78$/,=$&,Ï1�7(0325$/��R�/(&785$�68&,$�
± 8QD�WUDQVDFFLyQ�7��DFWXDOL]D�XQ�HOHPHQWR�;�GH�OD�%'�\�OXHJR�IDOOD��SHUR�RWUD
WUDQVDFFLyQ�7��WLHQH�DFFHVR�D�;�$17(6�GH�TXH�VH�UHVWDXUH�HO�YDORU�RULJLQDO�GH�;

� (/�352%/(0$�'(/�5(680(1�,1&255(&72
± 8QD�WUDQVDFFLyQ�7��FDOFXOD�XQD�IXQFLyQ�DJUHJDGD�GH�UHVXPHQ�VREUH�YDULRV
UHJLVWURV��PLHQWUDV�RWUDV�WUDQVDFFLRQHV�DFWXDOL]DQ�GLFKRV�UHJLVWURV��SXHGH�TXH
7��FRQVLGHUH�DOJXQRV�UHJLVWURV�DQWHV�GH�TXH�VH�DFWXDOLFHQ�\�RWURV�GHVSXpV�GH
DFWXDOL]DUVH�

� (/�352%/(0$�'(�/$�/(&785$�12�5(3(7,%/(
± 8QD�WUDQVDFFLyQ�7��OHH�XQ�HOHPHQWR�;�GRV�YHFHV�\�RWUD�WUDQVDFFLyQ�7��PRGLILFD
GLFKR�;�HQWUH�ODV�GRV�OHFWXUDV��7��UHFLEH�GLIHUHQWHV�YDORUHV�SDUD�HO�PLVPR�HOHPHQWR

ILJXUD��

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV����

3ODQHV�\�5HFXSHUDELOLGDG
ª 3/$1��RUGHQ�GH�HMHFXFLyQ�GH�ODV�RSHUDFLRQHV�GH�YDULDV�WUDQVDFFLRQHV�TXH�VH
HMHFXWDQ�GH�PDQHUD�FRQFXUUHQWH�H�LQWHUFDODGD

2.#0�Q�*+5614+#�FG�64#05#%%+10'5

� 8Q�SODQ�3�GH�Q�WUDQVDFFLRQHV�7���7��������7Q�HV�XQ
RUGHQDPLHQWR�SDUD�ODV�RSHUDFLRQHV�GH�ODV�WUDQVDFFLRQHV�

VXMHWR�D�OD�UHVWULFFLyQ�GH�TXH
SDUD�FDGD�WUDQVDFFLyQ�7L�TXH�SDUWLFLSD�HQ�3�
ODV�RSHUDFLRQHV�GH�7L�GHEHQ�DSDUHFHU�HQ�HO�PLVPR�RUGHQ
HQ�TXH�RFXUUHQ�HQ�7L

� (Q�3��ODV�RSHUDFLRQHV�GH�RWUDV�7N�SXHGHQ�LQWHUFDODUVH�FRQ�ODV�GH�7L
ILJXUD��
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV����

3ODQHV�\�5HFXSHUDELOLGDG

� (V�SRVLEOH�FDUDFWHUL]DU�ORV�WLSRV�GH�SODQHV�TXH�IDFLOLWDQ�OD�UHFXSHUDFLyQ�WUDV�XQ
IDOOR

� 3DUD�ILQHV�GH�FRQWURO�GH�FRQFXUUHQFLD��\�SDUD�UHFXSHUDFLyQ���LQWHUHVDQ�ODV
RSHUDFLRQHV�GH

± /((5B(/(0(172��N��

± (6&5,%,5B(/(0(172��G��

± &200,7��E��\

± 52//%$&.��T�

2C��N�
:����N�
:����G�
:����N�
;����G�
:����E����G�
;����E���

2D��N�
:����G�
:����N�
:����G�
:����E����N�
;����T���

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV����

3ODQHV�\�5HFXSHUDELOLGDG

� 'RV�23(5$&,21(6�GH�XQ�SODQ�3�HVWiQ�(1�&21)/,&72�VL
± SHUWHQHFHQ�D�GLIHUHQWHV�WUDQVDFFLRQHV�
± WLHQHQ�DFFHVR�DO�PLVPR�HOHPHQWR�;�
± \�XQD�GH�ODV�GRV�RSHUDFLRQHV�HV�(6&5,%,5B(/(0(172�;�

HMHPSOR��RSHUDFLRQHV�HQ�FRQIOLFWR�HQ �3C�
N�
:����N�
:����G�
:����N�
;����G�
:����E����G�
;����E��

N�
:����N�
:����G�
:����N�
;����G�
:����E����G�
;����E��

N�
:����N�
:����G�
:����N�
;����G�
:����E����G�
;����E���

HMHPSOR��RSHUDFLRQHV�12�HQ�FRQIOLFWR�HQ �3C�
N�
:����N�
:����G�
:����N�
;����G�
:����E����G�
;����E��

N�
:����N�
:����G�
:����N�
;����G�
:����E����G�
;����E��
HWF�
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV����

3ODQHV�\�5HFXSHUDELOLGDG
8Q�SODQ�3�HV�&203/(72�VL����

���/DV�RSHUDFLRQHV�GH�3�VRQ�ODV�GH�7 ���7��������7Q�LQFOXLGD�XQD�~OWLPD�RSHUDFLyQ�GH
COMMIT�R�ROLLBACK�SDUD�FDGD�WUDQVDFFLyQ�HQ�HO�SODQ

���3DUD�FXDOTXLHU�SDU�GH�RSHUDFLRQHV�HQ�OD�PLVPD�WUDQVDFFLyQ�7 L�VX�RUGHQ�GH�DSDULFLyQ
HQ�3�HV�HO�PLVPR�TXH�VX�RUGHQ�GH�DSDULFLyQ�HQ�7 L

���3DUD�FXDOHVTXLHUD�GRV�RSHUDFLRQHV�HQ�FRQIOLFWR��XQD�GH�HOODV�GHEH�RFXUULU�DQWHV�TXH
OD�RWUD�HQ�HO�SODQ

� (VWDV�FRQGLFLRQHV�SHUPLWHQ�TXH�GRV�RSHUDFLRQHV�TXH�12�HVWpQ�HQ�FRQIOLFWR�
RFXUUDQ�HQ�3�6,1�'(),1,5�&8È/�6(�(-(&87$�35,0(52

� 3RU�WDQWR��XQ�SODQ�HV�XQ�25'(1�3$5&,$/�GH�RSHUDFLRQHV�GH�Q�WUDQVDFFLRQHV
� 3HUR�HV�QHFHVDULR�(63(&,),&$5�XQ�25'(1�727$/�HQWUH���

± 72'2�3$5�'(�23(5$&,21(6�(1�&21)/,&72�����
± &8$/48,(5�3$5�'(�23(5$&,21(6�'(�/$�0,60$�75$16$&&,Ï1�7 L�����

� 8Q�SODQ�FRPSOHWR�181&$�FRQWLHQH�WUDQVDFFLRQHV�DFWLYDV
�������WRGDV�KDFHQ�COMMIT�R�ROLLBACK�

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV����

3ODQHV�FRQ�EDVH�HQ�VX�UHFXSHUDELOLGDG
� +HPRV�GH�DVHJXUDU�TXH�XQD�YH]�TXH�7�VH�KD�FRQILUPDGR��QXQFD�VHUi�QHFHVDULR
DQXODUOD��FDQFHODUOD��UHYHUWLUOD������SODQHV�UHFXSHUDEOHV

���2.#0�4'%72'4#$.'

��8Q�SODQ�3�HV�UHFXSHUDEOH�VL�QLQJXQD�WUDQVDFFLyQ�7�GH�3�VH�FRQILUPD�DQWHV�GH
KDEHUVH�FRQILUPDGR�WRGD�WUDQVDFFLyQ�7¶�TXH�KD�HVFULWR�XQ�GDWR�TXH�7�OHH�

� 8QD�WUDQVDFFLyQ�7�OHH�GH�OD�WUDQVDFFLyQ�7·�HQ�XQ�SODQ�3��VL�7¶�HVFULEH�XQ
HOHPHQWR�;�\�OXHJR�7�OR�OHH

� 7�12�/((�GH�7¶���
± 6L�HQ�3��7¶�KD�DERUWDGR�DQWHV�GH�TXH�7�OHD�HO�HOHPHQWR�;
± 6L�RWUDV�WUDQVDFFLRQHV�HVFULEHQ�;�GHVSXpV�GH�TXH�7¶�OR�KD\D�HVFULWR�\�DQWHV�GH�TXH
7�OR�OHD

(MHPSOR�GH�SODQ�QR�UHFXSHUDEOH
3E��N�
:����G�
:����N�
:����N�
;����G�
:����E�������

62/8&,Ï1��SRVWHUJDU�OD�FRQILUPDFLyQ�GH�7 ���KDVWD�TXH�7��VH�FRQILUPH
3F��N�
:����G�
:����N�
:����N�
;����G�
:����G�
;����E����E��



5

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV����

3ODQHV�FRQ�EDVH�HQ�VX�UHFXSHUDELOLGDG
� (Q�XQ�SODQ�UHFXSHUDEOH�QLQJXQD�7�FRQILUPDGD�WLHQH�TXH�DQXODUVH�MDPiV�

� SHUR�SXHGH�RFXUULU�HO�IHQyPHQR�GH�$18/$&,Ï1�(1�&$6&$'$

± 8QD�7�12�FRQILUPDGD�GHEH�DQXODUVH�SRUTXH�KD�OHtGR�;�GH�7¶�\�7¶�KD�VLGR�DERUWDGD

3G��N�
:����G�
:����N�
:����N�
;����G�
:����G�
;����T���

± /D�FDQFHODFLyQ�HQ�FDVFDGD� FRQVXPH�PXFKR�WLHPSR

���2.#0�5+0�%#0%'.#%+¦0�'0�%#5%#&#

8Q�SODQ�3�HYLWD�OD�FDQFHODFLyQ�HQ�FDVFDGD�VL�WRGD�6�HQ�HO�SODQ�VyOR�OHH
GDWRV�HVFULWRV�SRU�WUDQVDFFLRQHV�FRQILUPDGDV

¢&yPR�WUDQVIRUPDPRV�3H�SDUD�TXH�HYLWH�OD�FDQFHODFLyQ�HQ�FDVFDGD"

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

3ODQHV�FRQ�EDVH�HQ�VX�UHFXSHUDELOLGDG
���2.#0�'564+%61

8Q�SODQ�3�HV�HVWULFWR�VL�ODV�WUDQVDFFLRQHV�12�SXHGHQ�OHHU�QL�HVFULELU
XQ�HOHPHQWR�:�KDVWD�TXH�VHD�FRQILUPDGD�R�DERUWDGD�WRGD�WUDQVDFFLyQ
TXH�KD\D�HVFULWR�:

� 6L�6��HV�DERUWDGD��UHFXSHUDU��GHVKDFHU��XQD�RSHUDFLyQ�GH�HVFULWXUD
G�
:����FRQVLVWH�HQ�THVWDXUDU�HO�YDORU�DQWHULRU�GHO�HOHPHQWR�:

� 3HUR�HVWR�SXHGH�QR�IXQFLRQDU�FRUUHFWDPHQWH�VL�HO�SODQ�12�HV�HVWULFWR�

3H��G�
:������G�
:������T���

� 8Q�SODQ�HVWULFWR���
² 1R�WLHQH�HVWH�SUREOHPD
² (V�UHFXSHUDEOH�\
² (YLWD�OD�FDQFHODFLyQ�HQ�FDVFDGD
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

6HULDELOLGDG�GH�ORV�SODQHV
� 6L�12�6(�3(50,7(�/$�,17(5&$/$&,Ï1��VyOR�KD\�'26�IRUPDV�GH�RUGHQDU
ODV�RSHUDFLRQHV�GH�GRV�WUDQVDFFLRQHV�7��\�7�
± (MHFXWDU�7��FRPSOHWD��VHJXLGD�GH�7��FRPSOHWD
± (MHFXWDU�7��FRPSOHWD��VHJXLGD�GH�7��FRPSOHWD

ILJXUD���D��\��E�

� 6L�6(�3(50,7(�/$�,17(5&$/$&,Ï1�'(�23(5$&,21(6��H[LVWHQ�PXFKRV
yUGHQHV�SRVLEOHV

ILJXUD���F�

¢&XiOHV�VRQ�FRUUHFWRV"
¢H[LVWHQ�WpFQLFDV�GH�FRQWURO�GH�FRQFXUUHQFLD

TXH�HYLWHQ�SODQHV�LQFRUUHFWRV"



7(25Ì$�GH�OD�6(5,$%,/,'$'



&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

6HULDELOLGDG�GH�ORV�SODQHV
2.#0�'0�5'4+'

� 8Q�SODQ�3�HV�HQ�VHULH�VL��SRU�FDGD�WUDQVDFFLyQ�7�TXH�SDUWLFLSD�HQ�HO�SODQ�
WRGDV�ODV�RSHUDFLRQHV�GH�7�VH�HMHFXWDQ�FRQVHFXWLYDPHQWH�HQ�HO�SODQ

� GH�OR�FRQWUDULR��3�HV�XQ�SODQ�QR�HQ�VHULH

± 6L�ODV�WUDQVDFFLRQHV�VRQ�LQGHSHQGLHQWHV��WRGR�SODQ�HQ�VHULH�VH�FRQVLGHUD�FRUUHFWR�
� WRGD�WUDQVDFFLyQ�HV�FRUUHFWD�VL�VH�HMHFXWD�SRU�Vt�VROD��VLQ�LQWHUIHUHQFLDV��\
� ODV�WUDQVDFFLRQHV�VRQ�LQGHSHQGLHQWHV�HQWUH�Vt
� ����2�VHD�TXH�QR�LPSRUWD�FXiO�VH�HMHFXWH�SULPHUR

± 3HUR�ORV�SODQHV�HQ�VHULH�OLPLWDQ�OD�FRQFXUUHQFLD� ⇒�HQ�JHQHUDO��VRQ�LQDFHSWDEOHV

� +HPRV�GH�GHWHUPLQDU�TXp�SODQHV�QR�HQ�VHULH����
² VLHPSUH�GDQ�XQ�UHVXOWDGR�FRUUHFWR�\
± FXiOHV�SXHGHQ�GDU�XQ�UHVXOWDGR�HUUyQHR
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

6HULDELOLGDG�GH�ORV�SODQHV
2.#0�5'4+#$.'

� 8Q�SODQ�3�HV�VHULDEOH�VL�HV�HTXLYDOHQWH�D�DOJ~Q�SODQ�HQ�VHULH�GH�ODV
PLVPDV�Q�WUDQVDFFLRQHV

� 8Q�SODQ�TXH�QR�HV�HTXLYDOHQWH�D�QLQJ~Q�SODQ�HQ�VHULH��HV�QR�VHULDEOH

� 6L�XQ�SODQ�QR�HQ�VHULH�3�HV�VHULDEOH��HQWRQFHV�3�HV�FRUUHFWR

SHUR����¢FXiQGR�GRV�SODQHV�VRQ�HTXLYDOHQWHV"
3XHV�SXHGHQ�VHUOR����

± 325�5(68/7$'26��VL�SURGXFHQ�HO�PLVPR�HVWDGR�ILQDO�HQ�OD�EDVH�GH�GDWRV
� ¢<�VL�HVR�VH�FXPSOH�SRU�FDVXDOLGDG"�����QR�VLUYH�
ILJXUD����VL�; �����\�DGHPiV��VRQ�WUDQVDFFLRQHV�GLVWLQWDV���

± 6L�ODV�RSHUDFLRQHV�TXH�VH�DSOLFDQ�D�FDGD�GDWR�DIHFWDGR�SRU�ORV�SODQHV��VH�DSOLFDQ�DO
HOHPHQWR�HQ�HO�PLVPR�RUGHQ�HQ�DPERV�SODQHV
� (48,9$/(1&,$�325�&21)/,&726
� (48,9$/(1&,$�'(�9,67$6��PHQRV�UHVWULFWLYD�DXQTXH�PiV�FRPSOHMD�

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

6HULDELOLGDG�GH�ORV�SODQHV
2.#0'5�'37+8#.'06'5�214�%10(.+%615

'RV�SODQHV�VRQ�HTXLYDOHQWHV�SRU�FRQIOLFWRV�VL�HO�RUGHQ�GH�FXDOHVTXLHUD
GRV�RSHUDFLRQHV�HQ�FRQIOLFWR�HV�HO�PLVPR�HQ�DPERV�SODQHV

2.#0�5'4+#$.'�214�%10(.+%615

8Q�SODQ�3�HV�VHULDEOH�SRU�FRQIOLFWRV�VL�HV�HTXLYDOHQWH��SRU�FRQIOLFWRV��D
DOJ~Q�SODQ�HQ�VHULH�3·

± 3RGUHPRV�UHRUGHQDU�ODV�RSHUDFLRQHV�GH�3�TXH�QR�HVWpQ�HQ�FRQIOLFWR��KDVWD�REWHQHU
HO�SODQ�HQ�VHULH�HTXLYDOHQWH�3¶

ª (O�SODQ�'�GH�OD�ILJXUD���F��HV�HTXLYDOHQWH�DO�SODQ�$�GH�OD� ILJ����D���'�HV�XQ�SODQ�VHULDEOH
ª (O�SODQ�&�GH�OD�ILJXUD���F��QR�HV�HTXLYDOHQWH�D�$�QL�D�%��SRU�OR�TXH�HO�SODQ�&�12�HV�VHULDEOH
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

3UXHED�GH�OD�6HULDELOLGDG�SRU�&RQIOLFWRV�GH�XQ�SODQ

#.)14+6/1�RCTC�FRPSUREDU�VL�XQ�SODQ�3�HV�VHULDEOH�SRU�FRQIOLFWRV
� &RQVLGHUD�RSHUDFLRQHV�/((5B(/(0(172�\�(6&5,%,5B(/(0(172
� &RQVWUXFFLyQ�GHO�*5$)2�'(�35(&('(1&,$�GLULJLGR�G=(N, A)

– N ^T1��T2������Tn`�FRQMXQWR�GH�QRGRV��XQR�SRU�FDGD�WUDQVDFFLyQ� Ti�HQ�3�
– A ^a1��a2������am`�FRQMXQWR�GH�DULVWDV�GLULJLGDV

• ai� �(Tj →Tk),�FRQ�1•j•n , 1•k•n
� VL�XQD�RSHUDFLyQ�GH�Tj�DSDUHFH�HQ�HO�SODQ�DQWHV�TXH�DOJXQD�RSHUDFL yQ�HQ�FRQIOLFWR�GH�Tk

6L�KD\�XQ�FLFOR�HQ�HO�JUDIR��3�QR�HV�VHULDEOH��SRU�FRQIOLFWRV�
± 8Q�FLFOR�HV�XQD�VHFXHQFLD�GH�DULVWDV�C=((Tj →Tk), (Tk →Tp),... (Ti →Tj))

• Tj → Tk��LQGLFD�TXH�Tj�GHEH�LU�DQWHV�TXH�Tk�HQ�XQ�SODQ�HQ�VHULH�HTXLYDOHQWH
D�3��SXHV�GRV�RSHUDFLRQHV�HQ�FRQIOLFWR�DSDUHFHQ�HQ�GLFKR�RUGHQ�HQ�3�

� 6L�QR�KD\�FLFORV��HV�SRVLEOH�FUHDU�XQ�SODQ�HQ�VHULH�6�HTXLYDOHQWH�D�3��PHGLDQWH
XQD�RUGHQDFLyQ�WRSROyJLFD�GH�ODV�WUDQVDFFLRQHV

)LJXUDV���\��

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

$SOLFDFLRQHV�GH�OD�6HULDELOLGDG
� 5HFRUGDQGR�TXH���

6�HQ�VHULH�⇒�6�HV�FRUUHFWR�
3�QR�HQ�VHULH�\�HTXLYDOHQWH�D�6�⇒�3�HV�VHULDEOH

� 3�HV�VHULDEOH�⇒�3�HV�FRUUHFWR��SHUR�³VHULDEOH´���³HQ�VHULH´
± XQ�SODQ�VHULDEOH�SHUPLWH�OD�FRQFXUUHQFLD

� (V�PX\�GLItFLO�FRPSUREDU�SRU�DQWLFLSDGR�OD�VHULDELOLGDG�GH�XQ�SODQ

2UGHQ�GH�ODV
RSHUDFLRQHV�GH�XQ

SODQ�3

&DUJD�GHO�6LVWHPD
0RPHQWR�GH�,QWURGXFFLyQ�GH
���ODV�7UDQVDFFLRQHV
3ULRULGDGHV�GH�ODV�7UDQVDFFLRQHV
���

3ODQLILFDGRU�GH
7DUHDV�GHO�62
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

� (V�QHFHVDULR�(1&2175$5�0e72'26�TXH�*$5$17,&(1�OD�VHULDELOLGDG�6,1
9(5,),&$5�OD�VHULDELOLGDG�GH�XQ�SODQ�'(638e6�GH�(-(&87$5/2

� 0pWRGR��EDVDGR�HQ�OD�7(25Ë$�'(�/$�6(5,$%,/,'$'��TXH�GHILQH�XQ�FRQMXQWR
GH�UHJODV��SURWRFROR��WDO�TXH�
± VL�72'$6�ODV�WUDQVDFFLRQHV�ODV�FXPSOHQ��R
± HO�6*%'�ODV�LPSRQH

JDUDQWL]D�OD�6(5,$%,/,'$'�GH�72'26�ORV�SODQHV�HQ�ORV�TXH�SDUWLFLSHQ�ODV
WUDQVDFFLRQHV

$SOLFDFLRQHV�GH�OD�6HULDELOLGDG
(MHFXFLyQ�GH
7UDQVDFFLRQHV

¢3�VHULDEOH" 01

5+

������2.������

&DQFHODU�HO
HIHFWR�GHO�3ODQ (1)248(�08<

32&2
35É&7,&2���

3UREOHPD���

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

� (Q�XQ�VLVWHPD�GH�SURFHVDPLHQWR�GH�WUDQVDFFLRQHV��FRQWLQXDPHQWH�VH�HVWiQ
LQWURGXFLHQGR�WUDQVDFFLRQHV�HQ�HO�VLVWHPD

� (V�GLItFLO�HQFRQWUDU�SODQHV�FRPSOHWRV���

¢&XiQGR�FRPLHQ]D�\�WHUPLQD�XQ�SODQ"
/D�WHRUtD�GH�OD�VHULDELOLGDG�FRQVLGHUD�OD

352<(&&,Ð1�&21),50$'$�GH�XQ�SODQ�3

/D�SUR\HFFLyQ�FRQILUPDGD�C(P)�GH�XQ�SODQ�3�LQFOX\H�VyOR
ODV�RSHUDFLRQHV�GH�3�TXH�SHUWHQHFHQ�D�WUDQVDFFLRQHV�FRQILUPDGDV

ª 8Q�SODQ�3�HV�VHULDEOH�VL�VX�SUR\HFFLyQ�FRQILUPDGD�C(P)�HV�HTXLYDOHQWH�D�DOJ~Q
SODQ�HQ�VHULH��\D�TXH�HO�6*%'�VyOR�JDUDQWL]D�ODV�WUDQVDFFLRQHV�FRQILUPDGDV

$SOLFDFLRQHV�GH�OD�6HULDELOLGDG
3UREOHPD���
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

� *DUDQWL]DQ�HO�DLVODPLHQWR��QR�LQWHUIHUHQFLD��GH�WUDQVDFFLRQHV
FRQFXUUHQWHV

� $VHJXUDQ�SODQHV�VHULDEOHV�HPSOHDQGR�SURWRFRORV�TXH�JDUDQWL]DQ
OD�VHULDELOLGDG

/R�TXH�YDPRV�D�HVWXGLDU���
� 7LSRV�GH�SURWRFRORV

± %DVDGRV�HQ�EORTXHRV
± %DVDGRV�HQ�PDUFDV�GH�WLHPSR
± 7pFQLFDV�GH�PXOWLYHUVLyQ
± 3URWRFRORV�RSWLPLVWDV

� *UDQXODULGDG�GH�ORV�HOHPHQWRV�GH�LQIRUPDFLyQ

7e&1,&$6�GH�&21752/�GH
&21&855(1&,$

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

%#0&#&1

� 9DULDEOH�DVRFLDGD�D�XQ�HOHPHQWR�GH�LQIRUPDFLyQ�;
� 'HVFULEH�VX�HVWDGR�UHVSHFWR�D�ODV�RSHUDFLRQHV�DSOLFDEOHV�D�;
� 6LQFURQL]D�HO�DFFHVR�DO�HOHPHQWR�;�SRU�SDUWH�GH�WUDQVDFFLRQHV
FRQFXUUHQWHV

� (O�*HVWRU�GH�%ORTXHRV��VXEVLVWHPD�GHO�6*%'��JHVWLRQD�\�FRQWUROD�HO
DFFHVR�D�ORV�FDQGDGRV

6+215�&'�%#0&#&15

%#0&#&15�$+0#4+15

%#0&#&15�&'�/1&1�/­.6+2.'

7e&1,&$6�GH�%/248(2��&$1'$'26
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

$.137'1�$+0#4+1

± 'RV�HVWDGRV�R�YDORUHV�SRVLEOHV�SDUD�HO�FDQGDGR�
� %ORTXHDGR�����\
� 'HVEORTXHDGR����

ª 6L�candado(X)=1��QLQJXQD�RSHUDFLyQ�GH�%'�TXH�VROLFLWH�;�WHQGUi�DFFHVR�D�;
ª 6L�candado(X)=0��VH�SRGUi�DFFHGHU�D�;�FXDQGR�VH�VROLFLWH

± /DV�WUDQVDFFLRQHV�GHEHQ�LQFOXLU�ODV� RSHUDFLRQHV�����ILJ����
• BLOQUEAR(X)� SDUD�VROLFLWDU�DFFHVR�DO�HOHPHQWR  X��LOCK�
• DESBLOQUEAR(X)� GHVSXpV�GH�XVDU�HO�HOHPHQWR�X �UNLOCK�

ª (;&/86,Ð1�0Ó78$�VREUH�X

7e&��GH�%/248(2��&DQGDGRV�%LQDULRV

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

4').#5�'0�'.�$.137'1�$+0#4+1

���7�GHEH�HPLWLU�%/248($5�;��DQWHV�GH�TXH�VH�UHDOLFH�FXDOTXLHU�RSHUDFLyQ
/((5B(/(0(172�;��R�(6&5,%,5B(/(0(172�;��HQ�7

���7�GHEH�HPLWLU�'(6%/248($5�;��GHVSXpV�GH�KDEHU�FRPSOHWDGR�WRGDV�ODV
RSHUDFLRQHV�/((5B(/(0(172�;��\�(6&5,%,5B(/(0(172�;��HQ�7

���7�QR�HPLWLUi�%/248($5�;��VL�\D�EORTXHy�;��SRVHH�VX�FDQGDGR�

���7�QR�HPLWLUi�'(6%/248($5�;��VDOYR�VL�SRVHH�HO�EORTXHR�GH�;

� 6yOR�81$�WUDQVDFFLyQ�SXHGH�SRVHHU�HO�FDQGDGR�GH�;
ª 'RV�WUDQVDFFLRQHV�12�SXHGHQ�WHQHU�DFFHVR�FRQFXUUHQWH�DO�PLVPR�HOHPHQWR

ª %$67$17(�5(675,&7,92�

7e&��GH�%/248(2��&DQGDGRV�%LQDULRV
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

%#0&#&15�%1/2#46+&15�[�':%.75+815

± 7UHV�HVWDGRV�SRVLEOHV�SDUD�XQ�FDQGDGR�
� %ORTXHDGR�SDUD�OHFWXUD
� %ORTXHDGR�SDUD�HVFULWXUD
� 'HVEORTXHDGR

± 7UHV�RSHUDFLRQHV��TXH�ODV�WUDQVDFFLRQHV�GHEHQ�LQFOXLU��
� %/248($5B/(&785$�;�
� %/248($5B(6&5,785$�;�
� '(6%/248($5�;�

± 8Q�HOHPHQWR�;�EORTXHDGR�SDUD���
� OHFWXUD�→�WLHQH�XQ�&$1'$'2�&203$57,'2��RWUDV�7¶V�SXHGHQ�OHHU�;
� HVFULWXUD�→WLHQH�XQ�&$1'$'2�(;&/86,92��7�SRVHH�;�HQ�H[FOXVLYD

ILJXUD��

7e&��GH�%/248(2��&DQGDGRV�0~OWLSOHV

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

4').#5�'0�'.�$.137'1�&'�/1&1�/­.6+2.'

���7�GHEH�HPLWLU�%/248($5B/(&785$�;��R�%/248($5B(6&5,785$�;��DQWHV�GH�TXH
VH�UHDOLFH�FXDOTXLHU�RSHUDFLyQ�/((5B(/(0(172�;��HQ�7

���7�GHEH�HPLWLU�%/248($5B(6&5,785$�;��DQWHV�GH�UHDOL]DU�FXDOTXLHU�RSHUDFLyQ
(6&5,%,5B(/(0(172�;��HQ�7

���7�GHEH�HPLWLU�'(6%/248($5�;��XQD�YH]�FRPSOHWDGDV�WRGDV�ODV�RSHUDFLRQHV
/((5B(/(0(172�;��\�(6&5,%,5B(/(0(172�;��GH�7

���7�QR�HPLWLUi�%/248($5B/(&785$�;��VL�\D�SRVHH�XQ�FDQGDGR�GH�OHFWXUD
�FRPSDUWLGR��R�GH�HVFULWXUD��H[FOXVLYR��SDUD�; ��HVWD�UHJOD�SXHGH�SHUPLWLU
H[FHSFLRQHV�

���7�QR�HPLWLUi�%/248($5B(6&5,785$�;��VL�\D�SRVHH�XQ�FDQGDGR�GH�OHFWXUD
�FRPSDUWLGR��R�GH�HVFULWXUD��H[FOXVLYR��SDUD�HO�HOHPHQWR�;� �HVWD�UHJOD�SXHGH
SHUPLWLU�H[FHSFLRQHV�

���7�QR�HPLWLUi�'(6%/248($5�;��VDOYR�VL�SRVHH�XQ�FDQGDGR�GH�OHFWXUD
�FRPSDUWLGR��R�GH�HVFULWXUD��H[FOXVLYR��SDUD�;

7e&��GH�%/248(2��&DQGDGRV�0~OWLSOHV
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

':%'2%+10'5�HQ�UHJODV���\���

241/1%+¦0�\�&')4#&#%+¦0�GH�FDQGDGRV

� 7�HPLWLy�%/248($5B/(&785$�;��\�OXHJR�35208(9(�HO�FDQGDGR
�HPLWLHQGR�%/248($5B(6&5,785$�;�
± 2.�VL�7�HV�OD�~QLFD�TXH�WLHQH�;�EORTXHDGR�SDUD�OHFWXUD

� 7�HPLWLy�%/248($5B(6&5,785$�;��\�OXHJR�'(*5$'$�HO�FDQGDGR
�HPLWLHQGR�%/248($5B/(&785$�;�
± SHUPLWH�TXH�RWUDV�WUDQVDFFLRQHV�OHDQ�;

BBBBBBBBBBBBBBBBBBBBBBBBBBB

♣ (PSOHDU�FDQGDGRV�12�*$5$17,=$�/$�6(5,$%,/,'$'�GH�ORV�SODQHV��ILJ�����
♣ (V�QHFHVDULR�VHJXLU�XQ�35272&2/2�DGLFLRQDO�TXH�LQGLTXH�'Ð1'(

&2/2&$5�ODV�RSHUDFLRQHV�GH�%/248(2�\�'(6%/248(2�GH�FDQGDGRV�GHQWUR
GH�ODV�WUDQVDFFLRQHV

7e&��GH�%/248(2��&DQGDGRV�0~OWLSOHV

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

� 7�VLJXH�HO�SURWRFROR�GH�EORTXHR�GH�GRV�IDVHV�VL�72'$6�ODV�RSHUDFLRQHV�GH
%/248(2�SUHFHGHQ�D�OD�35,0(5$�RSHUDFLyQ�GH�GHVEORTXHR

ª 'H�HVWH�PRGR��SRGHPRV�YHU�7�GLYLGLGD�HQ�GRV�IDVHV�
± )$6(�'(�(;3$16,Ï1��R�FUHFLPLHQWR�

� 6H�SXHGHQ�$'48,5,5�FDQGDGRV��R�352029(5�
� 1R�VH�SXHGH�/,%(5$5�QLQJ~Q�FDQGDGR

± )$6(�'(�&2175$&&,Ï1
� 6H�SXHGH�/,%(5$5�FDQGDGRV�H[LVWHQWHV
� 1R�VH�SXHGH�$'48,5,5�QLQJ~Q�FDQGDGR

� 6L�VH�SHUPLWH�GHJUDGDU�FDQGDGRV��KD�GH�YDULDUVH�HVWD�GHILQLFLyQ�
± 7RGD�GHJUDGDFLyQ�GHEH�UHDOL]DUVH�HQ�OD�IDVH�GH�FRQWUDFFLyQ
ª 8Q�%/248($5B/(&785$�;��TXH�GHJUDGD�XQ�FDQGDGR�GH�HVFULWXUD�VREUH�;��V yOR
SXHGH�DSDUHFHU�HQ�OD�IDVH�GH�FRQWUDFFL yQ�GH�7

ILJV�����\���

�%/248(2�'(�'26�)$6(6��EiVLFR�
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

6L�WRGD�WUDQVDFFLyQ�GH�XQ�SODQ�3�VLJXH�HO�SURWRFROR�GH
EORTXHR�GH�GRV�IDVHV��%�)���HQWRQFHV�3�HV�VHULDEOH

-
�<D�QR�HV�QHFHVDULR�FRPSUREDU�OD�VHULDELOLGDG�GH�ORV�SODQHV
− $O�LPSRQHU�ODV�UHJODV�GH�EORTXHR��WDPELpQ�VH�LPSRQH�OD� VHULDELOLGDG

/
�(O�%�)�SXHGH�OLPLWDU�HO�JUDGR�GH�FRQFXUUHQFLD�HQ�XQ�SODQ
± (V�HO�SUHFLR�TXH�KD\�TXH�SDJDU�SRU�JDUDQWL]DU�OD�6(5,$%,/,'$'
GH�72'26�ORV�SODQHV�6,1�7(1(5�48(�(;$0,1$5/26

����
�(PSOHDU�FDQGDGRV�SXHGH�SURYRFDU�SUREOHPDV�GH����
� %/248(2�0257$/��ILJ�����
� (63(5$�,1'(),1,'$

�%/248(2�'(�'26�)$6(6��EiVLFR�

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

$.137'1�&'�&15�(#5'5�%105'48#&14��%�)�(67È7,&2�

� 7�GHEH�EORTXHDU�WRGRV�ORV�HOHPHQWRV�D�ORV�TXH�WHQGUi�DFFHVR�$17(6
GH�FRPHQ]DU�D�HMHFXWDUVH
�35('(&/$5$&,Ð1�GH�VX�&21-8172�'(�/(&785$�\�'(�(6&5,785$�
± 6L�QR�HV�SRVLEOH�EORTXHDU�DOJXQR��7�QR�EORTXHDUi�QLQJ~Q�HOHPHQWR�\�HVSHUDUi
± 3URWRFROR�/,%5(�GH�%/248(2�0257$/

$.137'1�&'�&15�(#5'5�'564+%61
� 7�QR�OLEHUD�QLQJ~Q�FDQGDGR�DQWHV�GH�WHUPLQDU��FRQ�COMMIT�R�ROLLBACK�

± 1LQJXQD�RWUD�WUDQVDFFLyQ�OHH�R�HVFULEH�XQ�HOHPHQWR�HVFULWR�SRU�7��VDOYR�VL�7�VH�KD
FRQILUPDGR���→�3/$1�(675,&72�

± 3URWRFROR�12�/,%5(�'(�%/248(2�0257$/��VDOYR�VL�VH�FRPELQD�FRQ�%�)
FRQVHUYDGRU�

� (V�HO�SURWRFROR�PiV�XWLOL]DGR

�%/248(2�'(�'26�)$6(6
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

'RV�WUDQVDFFLRQHV�HVSHUDQ�TXH�OD�RWUD�OLEHUH�VX�FDQGDGR
VREUH�FLHUWR�HOHPHQWR�GH�LQIRUPDFLyQ ILJXUD���

(QIRTXHV�SDUD�UHVROYHU�HO�SUREOHPD�

�����24161%1.15�&'�24'8'0%+¦0�&'.�$.137'1�/146#.
± %�)�&216(59$'25
± 25'(1$0,(172
± 862�'(�0$5&$6�'(�7,(032�'(�75$16$&&,Ï1
± 35272&2/2�'(�12�(63(5$5
± 35272&2/2�'(�(63(5$�&$87(/26$
± 862�'(�7,(0326�35('(),1,'26

�����24161%1.15�&'�&'6'%%+¦0�&'.�$.137'1�/146#.
± 862�'(�*5$)26�'(�(63(5$

�%/248(2�0257$/

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

� 35272&2/2�'(�%�)�&216(59$'25
Toda T debe bloquear por adelantado todos los elementos que necesita
Si no puede bloquearlos todos, espera y lo reintenta después

ª &RQFXUUHQFLD�PX\�OLPLWDGD

� 25'(1$0,(172
Ordenar los elementos de BD y asegurar que si T necesita varios

elementos, los bloqueará en ese orden

ª &RQFXUUHQFLD�PX\�OLPLWDGD
ª (O�SURJUDPDGRU�GHEH�FRQRFHU�HO�RUGHQ�HOHJLGR�����SRFR�SUiFWLFR�

35(9(1&,Ð1�'(/�%/248(2�0257$/
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

� 862�'(�0$5&$�'(�7,(032�'(�75$16$&&,Ï1
± 6L�7�HVWi�LPSOLFDGD�HQ�SRVLEOH�EORTXHR�PRUWDO�¢GHEH�HVSHUDU��DERUWDU�R
KDFHU�TXH�RWUD�7¶�DERUWH"

± 8VR�GH�0DUFD�GH�7LHPSR�GH�7UDQVDFFLyQ�07�7�
� ,GHQWLILFDGRU�~QLFR�SDUD�7
� /DV�07�VH�RUGHQDQ�VHJ~Q�VH�LQLFLDQ�ODV�7
� /D�7�PiV�DQWLJXD�WLHQH�OD�07�7��PHQRU

'RV�HVTXHPDV�TXH�HYLWDQ�HO�EORTXHR�PRUWDO
± 7L�LQWHQWD�EORTXHDU�;��SHUR�;�HVWi�EORTXHDGR�SRU�7M�FRQ�XQ�FDQGDGR�HQ
FRQIOLFWR

���(63(5$5���025,5
���+(5,5���(63(5$5

35(9(1&,Ð1�'(/�%/248(2�0257$/

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

� (63(5$5���025,5�
si MT(Ti) < MT(Tj) entonces Ti puede esperar
si no, se aborta Ti (Ti PXHUH) y

se reinicia después con la misma marca de tiempo

ª 8QD�7L�PiV�DQWLJXD�HVSHUD�D�TXH�WHUPLQH�RWUD�7M�PiV�UHFLHQWH
ª 8QD�7L�PiV�UHFLHQWH�TXH�VROLFLWD�XQ�HOHPHQWR�EORTXHDGR�SRU�XQD� 7M�PiV
DQWLJXD��HV�DERUWDGD�\�UHLQLFLDGD

� +(5,5���(63(5$5�
si MT(Ti) < MT(Tj) entonces se aborta Tj (Ti KLHUH�D Tj) y

se reinicia después con la misma MT
si no, Ti puede esperar

ª 8QD�7L�PiV�UHFLHQWH�HVSHUD�D�TXH�WHUPLQH�XQD�7M�PiV�DQWLJXD
ª 8QD�7L�PiV�DQWLJXD�TXH�VROLFLWD�XQ�HOHPHQWR�EORTXHDGR�SRU
XQD�7M�PiV�UHFLHQWH��KDFH�TXH�OD�PiV�UHFLHQWH�VHD�DERUWDGD�\ �UHLQLFLDGD

35(9(1&,Ð1�'(/�%/248(2�0257$/



17

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

9HQWDMD

� 3URWRFRORV�OLEUHV�GH�EORTXHR�PRUWDO
��DPERV�KDFHQ�TXH�VH�DERUWH�OD�7�PiV�UHFLHQWH��

'HVYHQWDMDV

� $PERV�KDFHQ�TXH�VH�DERUWHQ�UHLQLFLHQ�WUDQVDFFLRQHV�TXH�32'5Ë$1
SURYRFDU�XQ�EORTXHR�PRUWDO��££DXQTXH�WDO�FRVD�QXQFD�RFXUULHUD���

� �HVSHUDU�PRULU��8QD�7M�SRGUtD�DERUWDU�\�UHLQLFLDUVH�YDULDV�YHFHV
VHJXLGDV�VL�7L�PiV�DQWLJXD�VLJXH�EORTXHDQGR�HO�;�TXH� 7M�VROLFLWD

35(9(1&,Ð1�'(/�%/248(2�0257$/

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

� 35272&2/2�'(�12�(63(5$5
Si T no puede obtener un candado, es abortada y

    es reiniciada después

± $O�UHLQLFLDU�7��12�VH�FRPSUXHED�VL�RFXUULUi�R�QR�XQ�EORTXHR�PRUWDO

ª 'HPDVLDGRV�DERUWRV� UHLQLFLRV�LQQHFHVDULRV

� 35272&2/2�'(�(63(5$�&$87(/26$
Si Tj no está detenida �HVSHUDQGR�DOJ~Q�RWUR�HOHPHQWR�EORTXHDGR� entonces

Ti se detiene y espera
Si no, se aborta Ti

± 3URWRFROR�OLEUH�GH�EORTXHR�PRUWDO

� 862�'(�7,(0326�35('(),1,'26
Si T espera un tiempo > tiempo predefinido por el sistema entonces

el sistema supone que T está en un bloqueo mortal y aborta T

± $O�DERUWDU�7��12�VH�FRPSUXHED�VL�UHDOPHQWH�HVWi�R�QR�HQ�XQ�EORTXHR�PRUWDO

35(9(1&,Ð1�'(/�%/248(2�0257$/
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

� 9HULILFDFLyQ�SHULyGLFD�GHO�HVWDGR�GHO�VLVWHPD

¢(VWi�HQ�XQ�HVWDGR�GH�EORTXHR�PRUWDO"
� &RQYLHQH�'(7(&7$5�HO�EORTXHR�PRUWDO�FXDQGR���

VH�VDEH�TXH�KD\�SRFD�LQWHUIHUHQFLD�HQWUH�WUDQVDFFLRQHV
�FDVL�QXQFD�DFFHGHQ�D�ORV�PLVPRV�GDWRV�DO�PLVPR�WLHPSR���HV�GHFLU�VL���

� ODV�WUDQVDFFLRQHV�VRQ�FRUWDV�\�EORTXHDQ�SRFRV�HOHPHQWRV��R
� OD�FDUJD�GH�WUDQVDFFLRQHV�HV�SHTXHxD

� 3HUR�FRQYLHQH�35(9(1,5�HO�EORTXHR�PRUWDO�FXDQGR���
± /DV�WUDQVDFFLRQHV�VRQ�ODUJDV�\�EORTXHDQ�PXFKRV�HOHPHQWRV��R�VL
± OD�FDUJD�GH�WUDQVDFFLRQHV�HV�HOHYDGD

� 8VR�GH�*5$)26�GH�(63(5$�SDUD�GHWHFWDU�XQ�HVWDGR�GH�EORTXHR
PRUWDO

'(7(&&,Ð1�'(/�%/248(2�0257$/

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

)4#(15�FG�'52'4#

� 8Q�12'2�SRU�FDGD�WUDQVDFFLyQ�HQ�HMHFXFLyQ��HWLTXHWDGR�FRQ�HO
LGHQWLILFDGRU�7

� 6L�7L�HVSHUD�HO�HOHPHQWR�;��EORTXHDGR�SRU�7M��FUHDU�XQ�$5&2�',5,*,'2
GHVGH�7L�D�7M

� &XDQGR�7M�OLEHUD�HO�FDQGDGR�VREUH�;��VH�ERUUD�OD�DULVWD�FRUUHVSRQGLHQWH

� 6L�H[LVWH�DOJ~Q�FLFOR�HQ�HO�*5$)2�GH�(63(5$��HQWRQFHV�VH�KD�GHWHFWDGR
XQ�HVWDGR�GH�EORTXHR�PRUWDO�HQWUH�WUDQVDFFLRQHV

'(7(&&,Ð1�'(/�%/248(2�0257$/

Ti Tj

Ti TjX



19

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

� 3UREOHPD�

¢&XiQGR�YHULILFDU�HO�HVWDGR�GHO�VLVWHPD"

± &XDQGR�KD\D�FLHUWR�Q~PHUR�GH�WUDQVDFFLRQHV�HQ�HMHFXFLyQ�
± &XDQGR�YDULDV�WUDQVDFFLRQHV�HQ�HMHFXFLyQ�HVWiQ�cierto tiempo
HVSHUDQGR�EORTXHDU�HOHPHQWRV

ILJ����

� 6L�HO�VLVWHPD�HVWi�HQ�XQ�HVWDGR�GH�EORTXHR�PRUWDO�
HV�QHFHVDULR�DERUWDU�DOJXQDV�WUDQVDFFLRQHV���

¢FXiOHV"

'(7(&&,Ð1�'(/�%/248(2�0257$/

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

5'.'%%+¦0�&'�8 %6+/#5

� 1R�HOHJLU�WUDQVDFFLRQHV�TXH���
± OOHYHQ�PXFKR�WLHPSR�HQ�HMHFXFLyQ�\
± KD\DQ�UHDOL]DGR�PXFKDV�PRGLILFDFLRQHV

� (OHJLU�WUDQVDFFLRQHV�TXH���
± QR�KD\DQ�UHDOL]DGR�PXFKRV�FDPELRV
± SDUWLFLSHQ�HQ�YDULRV�FLFORV�GH�EORTXHR�PRUWDO�HQ�HO�JUDIR�GH�HVSHUD

� 3UREOHPD��5(,1,&,2�&Ì&/,&2
7�HV�DERUWDGD��VH�UHLQLFLD�\�FDH�HQ�RWUR�EORTXHR�PRUWDO

± 6ROXFLyQ��DVLJQDFLyQ�GH�SULRULGDGHV�PiV�DOWDV�D�ODV�7
DERUWDGDV�YDULDV�YHFHV��SDUD�QR�VHU�VLHPSUH�ODV�YtFWLPDV

'(7(&&,Ð1�'(/�%/248(2�0257$/
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

8QD�WUDQVDFFLyQ�QR�SXHGH�VHJXLU�GXUDQWH�XQ�WLHPSR
LQGHWHUPLQDGR��PLHQWUDV�RWUDV�WUDQVDFFLRQHV

FRQWLQ~DQ�HMHFXWiQGRVH�FRQ�QRUPDOLGDG

± (VWR�RFXUUH�VL�HO�HVTXHPD�GH�HVSHUD�GD�PiV�SULRULGDG�D�XQDV
WUDQVDFFLRQHV�TXH�D�RWUDV��(648(0$�'(�(63(5$�,1-8672�

24161%1.15�&'�24'8'0%+¦0�&'�'52'4#�+0&'(+0+&#
± (648(0$�'(�(63(5$�-8672

� 35,0(52�48(�//(*$��35,0(52�48(�(6�$7(1','2
T puede bloquear el elemento X en el orden en que solicitó su bloqueo

� $80(172�'(�35,25,'$'�(1�/$�(63(5$
Cuanto más espera T mayor es su prioridad
Cuando T tiene la prioridad más alta de todas, continúa su ejecución

�(63(5$�,1'(),1,'$

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

� 3UREOHPD�GHELGR�D�ORV�DOJRULWPRV�GH�UHVROXFLyQ�GHO�EORTXHR
PRUWDO

8QD�WUDQVDFFLyQ�HV�VHOHFFLRQDGD�SDUD�VHU�DERUWDGD��YtFWLPD�
VXFHVLYDPHQWH��QXQFD�WHUPLQD�VX�HMHFXFLyQ

� /RV�HVTXHPDV�(63(5$5�025,5�\�+(5,5�(63(5$5�HYLWDQ�OD
LQDQLFLyQ

,1$1,&,Ð1
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&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

� 7RGD�WpFQLFD�GH�FRQWURO�GH�FRQFXUUHQFLD�VXSRQH�TXH
%'� �^HOHPHQWRV`

� 8Q�HOHPHQWR�SXHGH�VHU���
± XQ�5(*,6752�GH�OD�%'
± XQ�9$/25�GH�&$032�GH�XQ�UHJLVWUR�GH�OD�%'
± XQ�%/248(�GH�GLVFR
± XQ�),&+(52
± OD�%'�FRPSOHWD

� �*5$18/$5,'$'� �7$0$f2�'(/�(/(0(172�'(�,1)250$&,Ï1
± *5$18/$5,'$'�),1$
± *5$18/$5,'$'�*58(6$

� 3DUD�FDGD�HOHPHQWR�VH�WLHQH�XQ�FDQGDGR�GLVWLQWR

*5$18/$5,'$'�'(�/26�'$726

&RQFXUUHQFLD�HQ�6LVWHPDV�GH�%DVH�GH�'DWRV�����

9HQWDMDV�'HVYHQWDMDV�DO�HVFRJHU�OD�JUDQXODULGDG��HQ�HO�FRQWH[WR�GH�EORTXHR

� ↓�7$0$f2�HOHPHQWR��⇒�↑�*UDGR�GH�&21&855(1&,$
� ↓�7$0$f2�HOHPHQWR�

⇒�↑�Q~PHUR�GH�(/(0(1726�HQ�OD�EG��\�GH�&$1'$'26�
⇒�↑�75$%$-2�SDUD�HO�*(6725�'(�&$1'$'26��\
⇒�↑�(63$&,2�RFXSDGR�SRU�OD�WDEOD�GH�EORTXHR

3HUR����¢FXiO�HV�HO�WDPDxR�DGHFXDGR�SDUD�ORV�HOHPHQWRV"
����SXHV�GHSHQGH�GHO�WLSR�GH�ODV�WUDQVDFFLRQHV�LPSOLFDGDV����

� 6L�7��UHSUHVHQWDWLYD��DFFHGH�D�32&26�UHJLVWURV
± HOHJLU�JUDQXODULGDG�de�registro

� 6L�7�DFFHGH�D�08&+26�UHJLVWURV�GH�XQ�0,602�ILFKHUR
± HOHJLU�JUDQXODULGDG�de bloque o de fichero

*5$18/$5,'$'�'(�/26�'$726


