
7KH�µ33�$6,&��'HVLJQ��0HWKRGRORJLHV�DQG
7RROV�IRU�D�3D\�3KRQH�6\VWHP�2Q�D�&KLS
%DVHG�RQ�DQ�$50�&RUH�DQG�'HVLJQ�5HXVH

-DFRER�5LHVFR��MDFRER#WLG�HV���-XDQ�&DUORV�'tD]��3LHUUH�<YHV�3OD]D
7HOHIyQLFD�,QYHVWLJDFLyQ�\�'HVDUUROOR

0DGULG��6SDLQ�
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2EMHFWLYH

���7R�GHVFULEH�WKH�µ33��LQWHJUDWHG��FLUFXLW
��0LFURFRQWUROOHU�IRU�3D\�3KRQHV�

l �0RWLYDWLRQV�DQG�&RQFHUQV
l �$UFKLWHFWXUH�DQG�)XQFWLRQDOLW\
l �'HVLJQ�0HWKRGRORJ\�DQG�5HXVH



Jacobo Riesco. CICC’99 - Session 28.5 - Slide 3

2XWOLQH

● �,1752'8&7,21
● �*(1(5$/�'(6&5,37,21
● �$5&+,7(&785(
● �%/2&.6�$1'�5(86(
● �0(7+2'2/2*<
● �3+<6,&$/�),*85(6
● �&21&/86,216
● �48(67,216�	�$16:(56
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,QWURGXFWLRQ

3HU~
������

&KLOH
������

$UJHQWLQD
������

9HQH]XHOD
������

6SDLQ
�������

$XVWUDOLD
������

&URDWLD
������

70V�DOO�RYHU�WKH�:RUOG
�-XQH������

��������7HUPLQDOV�LQ
���&RXQWULHV

7,�'�'HVLJQHG�WKH
6SDQLVK�3D\�3KRQH
6\VWHP��70��LQ�����

7,�'�'HVLJQHG�WKH
6SDQLVK�3D\�3KRQH
6\VWHP��70��LQ�����

'HSOR\HG�0DLQO\�LQ
6SDLQ�	�6RXWK�$PHULFD
'HSOR\HG�0DLQO\�LQ
6SDLQ�	�6RXWK�$PHULFD

,Q������7,'�UHYLVHG�WKH
GHVLJQ��7KH�703/86
,Q������7,'�UHYLVHG�WKH
GHVLJQ��7KH�703/86

7,�'�LV�QRZ�SUHSDULQJ
WKH�QH[W�YHUVLRQ�EDVHG
RQ�D�62&�GHYLFH��WKH
µ33�PLFURFRQWUROOHU

7,�'�LV�QRZ�SUHSDULQJ
WKH�QH[W�YHUVLRQ�EDVHG
RQ�D�62&�GHYLFH��WKH
µ33�PLFURFRQWUROOHU

0DOD\VLD
������0H[LFR

������
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*HQHUDO�'HVFULSWLRQ

$QDORJ�%RDUG
'LJLWDO�%RDUG

● 7ZR�PLFURV�
■ ����
�VXSHUYLVRU�

■ ����;$
�PDLQ
SURFHVVRU�

● 3HULSKHUDOV�
■ .H\ERDUG
■ /&'
■ 5HDO�WLPH�&ORFN
■ 3D\�6\VWHPV
■ &RPPV�

● 3KRQH�OLQH
LQWHUIDFH

■ 6SHHFK
■ 5LQJ
■ 7RQH�ILOWHUV

● 3RZHU�VXSSO\

����
;$

���� 3/'

3/'
3/'

6\VWHP�RQ��D�&KLS
6ROXWLRQ

µ33

(VSULW�3URMHFW������
�720,�

3/' 3/'
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'HVLJQ�2EMHFWLYHV

● 720,�(635,7�3URMHFW������
■ 'HYHORSPHQW�RI�WKH�µ33�$6,&

✔ ,QFUHDVH�,QWHJUDWLRQ�/HYHO

■ 5HGXFH�&RVW

■ +LJKHU�3HUIRUPDQFH

✔ *DLQ�([SHULHQFH�LQ�'HVLJQV�8VLQJ
(PEHGGHG�&RUHV��,3�0RGXOHV�	�7RROV

■ ,QFUHDVH�5HOLDELOLW\

■ /RZHU�&RQVXPSWLRQ
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'HVLJQ�&RQFHUQV

● /RZ�3RZHU��6XSSO\�IURP�WKH�7HOHSKRQH�/LQH�
● +LJK�3HUIRUPDQFH
● 6PDOO�6L]H
● $YDLODELOLW\�IURP�GLIIHUHQW�$6,&�IRXQGULHV
● 5HIHUHQFH�$UFKLWHFWXUH��DQG�+DUGZDUH�,3�0RGXOHV
● &RPPHUFLDO�6RIWZDUH��5726��VRIW�PRGHP��HWF��
● &RGH�GHQVLW\
● 6RIWZDUH�GHEXJ�LQWHUIDFH

$50�7'0,
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&LUFXLW�$UFKLWHFWXUH

● %DVHG�RQ�$50¶V�$GYDQFHG�0LFURFRQWUROOHU�%XV�$UFKLWHFWXUH��$0%$�

● +LHUDUFKLFDO
■ $GYDQFHG�6\VWHP�%XV��$6%���+LJK�6SHHG��+LJK�%DQGZLGWK��0XOWLPDVWHU
■ $GYDQFHG�3HULSKHUDO�%XV��$3%���/RZ�3RZHU��/RZ�6SHHG��8QFORFNHG

● $GYDQWDJHV
■ 6WDQGDUG�+LHUDUFKLFDO�$UFKLWHFWXUH�IRU�(PEHGGHG�0LFURFRQWUROOHUV
■ (DV\�'LYLVLRQ�EHWZHHQ�+LJK�DQG�/RZ�3HUIRUPDQFH
■ $50�0LFURSDFN�3URYLGHV�

■ 0RGXOHV�UHTXLUHG�WR�SHUIRUP�$6%�DQG�$3%�IXQFWLRQDOLW\
■ ([DPSOHV�RI�$3%�DQG�$6%�SHULSKHUDOV
■ &RPSOLDQFH�WHVWEHQFKHV�IRU�GHVLJQLQJ�QHZ�$3%�DQG�$6%�PRGXOHV
■ (DV\�7HFKQRORJ\�5H�WDUJHWLQJ��+'/�6\QWKHVLVDEOH�&RGH�DQG�6FULSWV�3URYLGHG�
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&LUFXLW�%ORFNV

3HULSKHUDOV

$6%�%XV
'RPDLQ

$3%�%XV�'RPDLQ

)RXQGU\
7HVW

,QWHUIDFH
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,QWHUIDFH

([WHUQDO
,QWHUUXSWV

([WHUQDO
6LJQDOV

$3%
%ULGJH

:DWFKGRJ
7LPHU

$6%
$UELWHU

$0%$�7HVW
,QWHUIDFH
&RQWUROOHU

([WHUQDO
0HPRU\
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2WKHU
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,�&
%XV

,17(/
3HULSKHUDOV

1 2 3

4 5 6

7 8 9
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:UDSSHU

,�&
,QWHUIDFH

(PEHGGHG
$50�7'0,
3URFHVVRU

$50
$0%$

:UDSSHU

$6%

,QWHUUXSWV
)LOWHU

,QWHUUXSWV
&RQWUROOHU
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'LVSOD\
&RQWUROOHU

'HVLJQ�5HXVH

$6%�%XV
'RPDLQ

$3%�%XV�'RPDLQ

:DWFKGRJ
7LPHU$6%

$UELWHU

$0%$�7HVW
,QWHUIDFH
&RQWUROOHU

,QWHUQDO
0HPRU\
,QWHUIDFH

([WHUQDO
0HPRU\
,QWHUIDFH

&RXQWHU
7LPHUV

5HDO�7LPH
&ORFN

,QWHUQDO
0HPRU\

$6%
GHFRGHU

&ORFN
*HQ�
	

&RQWURO

3URJ�
&RXQWHUV
$UUD\

,3�PRGXOHV +DUG�0DFUR
�����

)LUP�0DFUR
�����

6RIW�,3�&RUH
����

0RGLILHG�6RIW�,3
����

&XVWRP�%ORFNV
�����

&DWHJRULHV

(PEHGGHG
$50�7'0,
3URFHVVRU

$50
$0%$

:UDSSHU

$3%
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6
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.H\ERDUG
&RQWUROOHU

'LJLWDO
,�2V

,QWHO
,QWHUIDFH

),)2
,�&�$3%
:UDSSHU

,�&
,QWHUIDFH

$3%
%ULGJH$6%

,QWHUUXSWV
)LOWHU

,QWHUUXSWV
&RQWUROOHU
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6\VWHP�6SHFV6\VWHP�6SHFV

'HVLJQ�0HWKRGRORJ\

+DUGZDUH
)XQFWLRQDOLW\
+DUGZDUH

)XQFWLRQDOLW\
3URJUDPPHU
V

0RGHO
3URJUDPPHU
V

0RGHO

6RIWZDUH
'HVLJQ

6RIWZDUH
'HVLJQ

$50XODWRU
$'%

$50XODWRU
$'%

,PSOHPHQWDWLRQ
&�$VVHPEOHU

,PSOHPHQWDWLRQ
&�$VVHPEOHU

7HVW
�'HY��6\VWHP�

7HVW
�'HY��6\VWHP�

9+'/
'HVLJQ
9+'/
'HVLJQ

/RJLF
6\QWKHVLV
/RJLF

6\QWKHVLV

3	5
%DFNHQG
3	5

%DFNHQG

6
LP

X
OD
WL
R
Q

6
LP

X
OD
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R
Q

+DUGZDUH
3URWRW\SH
+DUGZDUH
3URWRW\SH

7HVW
3URWRW\SHV
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+DUGZDUH�'HVLJQ�)ORZ
● +DUG�&RUHV��$50�7'0,��0HPRULHV��

■ 2QO\�6LPXODWLRQ�0RGHO�	�$EVWUDFW

● )LUP�%ORFNV��86$57¶6�DQG�,�&��
■ *DWH�1HWOLVW

● 6RIW�	�&XVWRP�%ORFNV�
■ 9+'/�&XVWRPL]DWLRQ��6RIW�,3V�
■ /DWFK�%DVHG�57/�RU�6WUXFWXUDO��*7(&+��9+'/��&XVWRP�%ORFNV�
■ 6LPXODWLRQ�XVLQJ�&RPSOLDQFH�7HVW�EHQFKHV
■ 6\QWKHVLV��0LFURSDFN�6FULSWV�
■ 7LPLQJ�$QDO\VLV��&ORFN�%ORFN�

● +DUGZDUH�VRIWZDUH�&R�VLPXODWLRQ�8VLQJ�$UP�0RGHO
● 7HVW

■ 6FDQ�&KDLQV�IRU�$50�DQG�,�&
■ %,67�IRU�0HPRULHV
■ $0%$�7HVW�0HWKRGRORJ\�XVLQJ�7HVW�,QWHUIDFH�&RQWUROOHU��7,&�
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6RIWZDUH�'HVLJQ�)ORZ

● 5XQ�,Q�3DUDOOHO�:LWK�7KH�+DUGZDUH�'HVLJQ
● 6RIWZDUH�'HYHORSPHQW�6\VWHP

■ $50�6RIWZDUH�'HYHORSPHQW�.LW��LQFOXGLQJ�$50XODWRU�
■ $50�'HYHORSPHQW�%RDUG�ZLWK�(PEHGGHG�,&(

● 6RIWZDUH�'HVLJQ
■ 6WDUWLQJ�IURP�H[LVWLQJ�6RIWZDUH��$16,�&��IRU�����

0LFURFRQWUROOHU
■ 8VLQJ�DQ�³2SHQ´�3URJUDPPHU¶V�0RGHO��5HODWLYH�$GGUHVVHV�
■ &RGLQJ�GHYLFH�GULYHUV�LQ�$VVHPEOHU�DQG�&

● 6RIWZDUH�'HEXJJLQJ�6\VWHP
■ $50�6RIWZDUH�'HYHORSPHQW�.LW
■ )LQDO�$SSOLFDWLRQ�%RDUG�ZLWK�(PEHGGHG�,&(�,QWHUIDFH

● +DUGZDUH�6RIWZDUH�&R�VLPXODWLRQ
■ ,QWHUUXSWV�6HUYLFH�5RXWLQH�VLPXODWHG�ZLWK�+'/�KDUGZDUH�PRGHO
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'HVLJQ�0DQDJHPHQW

● 9+'/�GHVLJQ�PDQDJHPHQW�WRROV�
■ 0DQDJHPHQW�DQG�5HXVH�IRU�6XSHUFHOO�EDVHG�GHVLJQ

● µ33�LV�D�'HPRQVWUDWRU�IRU�(635,7��������720,��7RROV�IRU�20,�
■ 3URYLGH�PLVVLQJ�PHWKRGV�DQG�WRROV�WR�PDNH�SUDFWLFDO�WKH�20,

FRQFHSW�RI�6XSHUFHOOV�EDVHG�V\VWHP�GHVLJQ

● 9+'/�,&(�
■ &OLHQW�6HUYHU
■ 0XOWLSODWIRUP��GLVWULEXWHG�GDWDEDVH
■ 6HYHUDO�&RQFXUUHQW�&OLHQWV

■ 'HVLJQ�0DQDJHU
■ 'HVLJQ�1DYLJDWRUV
■ $VVHVVPHQW�7RROV
■ $3,�IRU�7KLUG�3DUW\�7RROV
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µ33�&LUFXLW�0DLQ�)LJXUHV

��.
JDWHV

�.[�
65$0

�.[�
65$0

�.[�
65$0

�.[�
65$0

$
5
0
�7

'
0
,

● ��.�HTXLYDOHQW�JDWHV
�H[FOXGLQJ�PHPRU\�

● ���.ELWV���
�.[��
RI�VLQJOH�SRUW�VWDWLF�5$0

● �.ELWV�����[����RI�'XDO�3RUW�5$0
● (PEHGGHG�$50�7'0,
● ������PP���$70(/�(&$7��

�����µP�&026�
● &4)3�����SLQV�SDFNDJH��VDPSOHV�

■ ����IXQFWLRQDO�SLQV
■ 3URGXFWLRQ�ZLOO�EH�LQ�����34)3

● �����0+]����.+]�VHOHFWDEOH�&ORFN
● ����P:��VOHHS�PRGH��WR�����P:
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&RQFOXVLRQV

● ([DPSOH�RI�62&�VROXWLRQ�IRU�DQ�H[LVWLQJ�6\VWHP
■ 5HGXFLQJ�ILQDO�FRVW�
■ ,QFUHDVLQJ�5HOLDELOLW\
■ ,PSURYLQJ�VLJQLILFDQWO\�V\VWHP�SHUIRUPDQFH�

● 'HVLJQ�%DVHG�RQ�,3�UHXVH
■ 5HGXFWLRQ�LQ�GHVLJQ�WLPH
■ &RQILGHQFH�LQ�WKH�³)LUVW�7LPH´�VXFFHVV��,3�PRGXOHV�SURYHQ�LQ�6LOLFRQ�

● 3DUDOOHO�GHYHORSPHQW�RI�+DUGZDUH�DQG�6RIWZDUH
■ 'HVLJQ�LQWHUDFWLRQ��6RIWZDUH�QHHGV�DUH�VXSSRUWHG�E\�+DUGZDUH
■ 6\VWHP�³5HDG\�WR�JR´�ZLWK�WKH�UHFHSWLRQ�RI�FLUFXLW�SURWRW\SHV

● +'/�'HVLJQ�0DQDJHPHQW�WRROV�
■ 8VHIXO�LQ�,3�EDVHG�'HVLJQV


