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ÖZET 
Çoklu -3URWRNRO (WLNHW $QDKWDUODPD �03/6� >�@ WHNQRORMLVLQGHQ KDUHNHWOH� 
SDNHW DQDKWDUODPD
 \DQÕ VÕUD
'zaPDQ DUDOÕ÷Õ
� 
GDOJDER\X
 YH 
X]D\
 WHPHOOL HWLNHW DQDKWDUODPD LOH 
*HQHOOHúWLULOPLú dRNOX-Protokol Etiket 
$QDKWDUODPD¶ JHOLúWLULOPHNWHGLU� gQFHOHUL 03λS [2]  lambda-anahtarlama olarak önerilen G-MPLS, 
NRQWURO HGHFH÷L NDWPDQODUÕQ �7'0� ODPEGD� ILEHU� |]HOOLNOHULQH X\JXQ LúDUHWOHúPH YH \|QOHQGLUPH
SURWRNROODUÕ LOH GHVWHNOHQPHOLGLU� *-03/6
L GHVWHNOHPHN DPDFÕ\OD \DSÕODQ oDOÕúPDODU� |]HOOLNOH 
gQFH $oÕN
(QNÕVD <RO
 �263)� ,QWHUQHW \|QOHQGLUPH SURWRNROXQD \DSÕODQ HNOHU� JHQHOOHúWLULOPLú DUD\�]OHU� HWLNHW-
anahtaUODQPÕú \ROODUÕQ GHUHFHOHQGLULOPHVL� ED÷ODQWÕ �OLQN� GHPHWOHQPHVL YH ED÷ODQWÕODUÕQ \|QHWLOHELOLUOL÷LQL
JHOLúWLUHQ 
/LQN <|QHWLP 3URWRNROX
 �/03� EXUDGD WDUWÕúÕOPÕúWÕU� 
 
*ø5øù 
 
ùLPGL\H NDGDU ,QWHUQHW
LQ GD\DQGÕ÷Õ 
,QWHUQHW 3URWRNROX
 �,3� EDúDUÕVÕ� ROXúWXUGX÷X 
ED÷ODQWÕVÕ]
 D÷
NDWPDQÕQÕQ GHVWHNOHGL÷L X\JXODPDODUGD D÷GDQ ED÷ÕPVÕ]OÕN YH XoWDQ-XFD VHUYLV WDúÕQPDVÕQGDNL HVQHNOLN
ROPXúWXU� .ÕVDFD EX 
D÷ÕQ EDVLW �DSWDO�� XoODUÕQ NDUPDúÕN �DNÕOOÕ�
 SDUDGLJPDVÕ RODUDN \RUXPODQPÕúWÕU >�@�
%|\OHFH� D÷ÕQ LoLQGH GD÷ÕWÕOPÕú RODQ 
NRQWURO
� PHUNH]L ELU ELULPH JHUHNVLQLP GX\PDGDQ� D÷ �]HULQGHQ DNDQ

GDWDJUDPODUÕ
 �,3 SDNHWOHULQL�� \|QOHQGLULFLOHULQ KHU ,3 SDNHWLQGH EXOXQDQ 
YDUÕú
 DGUHVLQH J|UH� KDQJL 
ELU
VRQUDNL VÕoUDPD\D
 LOHWLOHFH÷L KDNNÕQGD GL÷HU D÷ ELULPOHULQGHQ WDPDmen ED÷ÕPVÕ] olarak karar 
YHUPHNWHGLUOHU� %DúND ELU GH\LúOH� ,3 SDNHWOHULQLQ DNÕúÕ LOH LOJLOL KHUKDQJL ELU durum bilgisi yönlendiricilerde 
WXWXOPDPDNWD� D÷GD NDUúÕODúÕODELOHFHN KHUKDQJL ELU VRUXQ �DUÕ]D YH\D \Õ÷ÕOPD� VRQXFX ,3 SDNHWLQLQ
ND\EÕQGDQ GDKD �VW SURWRNRO NDWPDQÕ� 
7UDQVPLV\RQ .RQWURO 3URWRNROX
 �7&3� VRUXPOX ROPDNWDGÕU�
,QWHUQHW
WH ,3 D÷Õ� GHVWHNOHGL÷L WUDILN DNÕúODUÕ DoÕVÕQGDQ durumsuz ELU LOHWLP RUWDPÕGÕU� <|QOHQGLULFLOHU
LOHWWLNOHUL SDNHWOHULQ KDQJL DNÕú YH\D VHUYLVOHUH LOLúNLQ ROGXNODUÕQD ELOLQoOL GH÷LOGLUOHU� 'ROD\ÕVÕ\OD� DNÕú
J�YHQLUOL÷LQGHQ YH JHUHNL\RUVD 
YHUL E�W�QO�÷�QGHQ
 D÷ HOHPDQODUÕ VRUXPOX ROPD\ÕS Xo-birimler veya 
X\JXODPDODU VRUXPOXGXU� gWH \DQGDQ� \|QOHQGLULFLOHU D÷ÕQ W�P KDULWDVÕ �J|U�Q�P�� KDNNÕQGD GLQDPLN
bilgiye, 'Dahili Geçit3URWRNROODUÕQGDQ
 �,*3� ELULQLQ� |UQH÷LQ 263) >�@� NXOODQÕPÕ VRQXFX VDKLSWLUOHU� %X
|]HOOLN D÷D \ÕNÕOPD]OÕN |]HOOL÷LQL ND]DQGÕUÕ\RU� 8oWDQ-XFD NDYUDPÕ EDúWD ROPDN �]HUH ,QWHUQHW
L GHVWHNOH\HQ
,3 D÷ \DSÕVÕQÕQ \XNDUÕGD |]HWOHQHQ GL÷HU WDVDUÕP |]HOOLNOHULQLQ VRQXFX NHQGLVLQL LNL \|QGH J|VWHUPLúWLU� 
• Üstel artan trafik 
• $UWDQ VHUYLV oHúLWOLOL÷L� 
Özellikle artan data WUDIL÷L DUWÕN WRSODP WHOHNRP�QLNDV\RQ WUDIL÷L LoLQGH úLPGL\H NDGDU HWNLQ RODQ ses 
WUDIL÷LQL JHoPLúWLU� $QFDN� �VWHO DUWPDNWD RODQ EX WUDIL÷L WDúÕPDN LoLQ NXOODQÕOPDNWD RODQ WHPHO WHNQRORML VHV
YH NLUDOÕN KDW VHUYLVOHUL LoLQ JHOLúWLULOHQ 
(ú-]DPDQOÕ 2SWLNVHO $÷ � (ú-]DPDQOÕ 6D\ÕVDO <DSÕ 
 �621(7 �
6'+� ]DPDQ E|O�POHPHOL �7'0� WHNQRORMLVLQH GD\DQPDNWDGÕU� 6HV YH NLUDOÕN KDWODU LoLQ EDúDUÕP YH
güvenirlik NULWHUOHULQL VD÷OD\DQ 621(7 � 6'+ WDúÕPD \DSÕVÕ� 
DWÕPOÕ
 YHUL WUDIL÷L LoLQ � HVQHN ROPD\DQ - 
statistiksel çoklamaya dayanmayan -7'0 \DSÕVÕQGDQ GROD\Õ� YHULPVL] YH PDOL\HW HWNLQ ROPD\DQ o|]�POHUL
]RUXQOX NÕOPDNWDGÕU� +DOEXNL� VHUYLV VD÷OD\ÕFÕODUÕQ J�Q�P�] UHNDEHW RUWDPÕQGD EDúDUÕODUÕ E�\�N �\DúDPVDO�
|Oo�GH D]DOWÕOPÕú PDOL\HWOL YH \�NVHN EDúDUÕPOÕ �SHUIRUPDQVOÕ� D÷ o|]�POHULQLQ NXOODQÕPÕQD ED÷OÕGÕU� hVWHO
DUWDQ WUDIL÷LQ ]RUODGÕ÷Õ D÷ODUÕQ PDOL\HW HWNLQ ölçeklenebilmesi 1VHUYLV VD÷OD\ÕFÕODUÕQ o|]PHN ]RUXQda 
ROGXNODUÕ HQ |QHPOL VRUXQXGXU� 
 
'DWD D÷ODUÕQÕQ JHOHQHNVHO JHOLúLP V�UHFLQGH� ,3
QLQ HYUHQVHO VHUYLV \DNÕQVDPD NDWPDQÕ RODUDN RUWD\D
oÕNPDVÕQD NDUúÕQ� J�Q�P�]GH GDWD D÷ODUÕ G|UW NDWPDQOÕ \DSÕVÕQÕ NRUXPDNWDGÕUODU >�@� 
• IP  - VHUYLV YH X\JXODPDODUÕQ WDúÕQPDVÕ� 
• $70 �(ú-]DPDQVÕ] 7UDQVIHU 0RGX� - WUDILN P�KHQGLVOL÷L YH VHUYLV NDOLWHVL� 
                                                             
1 Ölçeklenebilme
GHQ NDEDFD� D÷ÕQ oHúLWOL ER\XWODUGD �HOHPDQ� G�÷�POHU� ED÷ODQWÕODU� \|QOHQGLUPH WDEORVX� Y�V ����

E�\�PHVLQGH 
EDú HGLOHPH]
 VRUXQODUOD NDUúÕODúÕOPDPDVÕ DQODúÕOÕU� 



• SONET/SDH -WDúÕPD YH NRUXPD� 
• ':'0 �<R÷XQ 'DOJD-boyu Bölümlemeli Çoklama) -NDSDVLWH VD÷ODQPDVÕ LúOHYOHULQLQ VD÷ODUODU� 
Bu çok-NDWPDQOÕ PLPDULQLQ� �VWHO DUWDQ WUDILN NDUúÕVÕQGD� |OoHNOHQHELOPH� PDOL\HW� \|QHWLP HWNLQOL÷L
VRUXQODUÕ EXOXQPDNWDGÕU� 
(Q-küçük- ortak-çarpan' etkisi ile özetlenen, çok-NDWPDQOÕ PLPDULGH ELU
NDWPDQGDNL L\LOHúWLUPHOHULQ W�P NDWPDQODUGD GD WHNUDUODQPDVÕ JHUH÷L� VHUYLV VD÷OD\ÕFÕODUÕ V�UHNOL \DWÕUÕP
yapmaya ]RUXQOX NÕOPDNWDGÕU� (QG�VWULQLQ \|QHOLPL� oRN-NDWPDQOÕ D÷ PLPDULVLQGHQ� NDWPDQ LúOHYOHULQLQ
|]HOOLNOH 
WUDILN P�KHQGLVOL÷L
 YH 
VHUYLV NDOLWHVL
 \HWHQHNOHULQLQ NRUXQPDVÕ LOH� ED]Õ NDWPDQODUÕQ DWÕOPDVÕ\OD�
PDOL\HW HWNLQ� EDVLWOHúWLULOPLú o|]�POHU �,3 � 2SWLN� \|Q�QGHGLU >�@ �%DNÕQÕ] ùHNLO���� 
 
,QWHUQHW Xo ELULPOHULQGH GHVWHNOHQHQ 
VHUYLV oHúLWOLOL÷L
� EDúODQJÕoWD VDGHFH HULúHELOLUOLN YH ED÷ODQDELOLUOLN
NULWHUOHULQLQ |QH oÕNDUÕOGÕ÷Õ ,QWHUQHW
WHQ EDúDUÕP JHUHNVLQLPOHULQL GH RUWD\D oÕNDUPÕúWÕU� ,QWHUQHW WDVDUÕPÕQGD
EDúDUÕP� KHGHIOHQHQ DPDoODU DUDVÕQGD HQ VRQGD VÕUDODQPÕúWÕ >�@� *HFLNPH\H GX\DUOÕ VHUYLVOHULQ GH ,QWHUQHW - 
ED÷ODQWÕVÕ] RUWDPGD - WDúÕQPDVÕ LVWH÷L� D÷ÕQ DU]XODQDQ EDúDUÕP NULWHUOHULQL VD÷ODPDVÕ \|Q�QGH \HQL
\HWHQHNOHU � PHNDQL]PDODUOD GRQDWÕOPDVÕQÕ� RULMLQDO ,3 D÷Õ HVQHNOL÷L YH EDVLWOL÷LQL - 'en-iyi-çaba-servisi' - 
HWNLOHPHVLQH NDUúÕQ� JHUHNOL J|U�OPHNWHGLU >�@� 6HUYLV NDOLWHVL �4R6� >�@� YHULP� XoWDQ-uca gecikme, 
JHFLNPH GH÷LúLPL YH SDNHW ND\ÕS RUDQÕ RODUDN WDQÕPODQDQ EDúDUÕP PHWULNOHUL� \HQL 
JHUoHN ]DPDQOÕ

VHUYLVOHULQ ,QWHUQHW �]HULQGH GHVWHNOHQPHVL DoÕVÕQGDQ NDoÕQÕOPD] J|U�OPHNWHGLU� *�Q�P�] ,QWHUQHW
RUWDPÕQÕQ ,3 NDWPDQÕ WHN ELU VHUYLVL� HQ-iyi-çaba-VHUYLVL� 4R6 EDúDUÕP NULWHUOHULQL VD÷ODPDNWDQ X]DNWÕU�
$VOÕQGD DNÕúODUD LOLúNLQ 
GXUXPODUÕQ
 D÷GD WXWXOPDPDVÕ KDOLQGH� \DQL WUDILN DNÕúODUÕQGDQ D÷ VRUXPOX ROPDGDQ

EDúDUÕP NULWHUOHUL
 VD÷ODQDPD]� %X \|QGH LON DGÕP� 
%LUOHúWLULOPLú 6HUYLVOHU
 �,QW6HUY� >�@ LOH �,QWHUQHW
(QJLQHHULQJ 7DVN )RUFH� ,(7)
GH |QHULOPLú YH 
5H]HUYDV\RQ 3URWRNROX
 5693 >��@ LúDUHWOHúPH \|QWHPL LOH
GHVWHNOHQPLúWLU� %D÷ODQWÕVÕ]� XoWDQ-XFD SDUDGLJPDVÕQGDQ ELU X]DNODúPD RODUDN J|U�OHQ ,QW6HUY HVDVÕQGD

ED÷ODQWÕVÕ]
 RUWDPGD 
ED÷ODQWÕ-\|QHOLPOL
 VHUYLVOHULQ VXQXPXQX DPDoODPDNWDGÕU� $QFDN DNÕúODUD LOLúNLQ
GXUXPODUÕQ D÷GD �\|QOHQGLULFLOHUGH� WXWXOPDVÕQÕQ |OoHNOHQHPH\HQ ELU \DNODúÕP ROGX÷X J|U�ú� LOH ,QW6HU9
WHUN HGLOPLú YH\D VDGHFH ,QWUDQHW JLEL VÕQÕUOÕ RUWDPODUGD NXOODQÕOPÕúWÕU� 4R6 LoLQ LNLQFL FLGGL \DNODúÕP ,(7)
'LII6HU9 >��@ ROPXúWXU� %X \DNODúÕP DVOÕQGD DNÕúODUÕQ D÷D JLULúWH 
|QFHOLN VÕQÕIODUÕQD
 D\UÕOPDVÕQD YH
oHNLUGHN D÷GD DNÕú WRSODPODUÕQÕQ VÕQÕIÕQD J|UH LúOHPH WXWXOPDVÕQD GD\DQPDNWDGÕU� 'DKD oRN |OoHNOHQHELOHQ
'LII6HUY ,QWHUQHW � >�� @ JLULúLPLQLQ WHPHOLQL ROXúWXUPDNWDGÕU� 
 
*HOHQHNVHO ,QWHUQHW
WH NXOODQÕODQ NRQWURO \|QWHPL 
'DKLOL *eçit Protokolu' (IGP)2 � \|QOHQGLULFLOHUH D÷
WRSRORMLVLQLQ GLQDPLN GXUXPXQX� 
WDúPD \|QWHPL
 LOH GX\XUPD\Õ VD÷ODU� <|QOHQGLULFLOHU D÷ÕQ J�QFHO
KDULWDVÕQÕ NXOODQDUDN� |UQH÷LQ 263) YH\D ,6-,6 DOJRULWPDODUÕ LOH 
\|QOHQGLUPH WDEORODUÕQÕ
 ROXúWXUXUODU�
Yani, uçtan-XFD ,3 \|QOHQGLUPH ,*3
LQLQ 
]RUXQOX NÕOGÕ÷Õ
 HQ-NÕVD \ROX NXOODQPDN ]RUXQGDGÕU� '�ú�N WUDILN
VHYL\HOHULQGH L\L YH YHULPOL oDOÕúDQ 
HQ-NÕVD
 \ROGDQ \|QOHQGLUPH \|QWHPL D÷GD \Õ÷ÕOPD QRNWDVÕQD
\DNODúWÕNoD - ED]Õ ED÷ODQWÕODUÕQ �OLQNOHU� DúÕUÕ \�NOHQPHVLQH ED]ÕODUÕQÕQ GD DWÕO NDOPDVÕQD QHGHQ RODQ - kötü 
YH YHULPVL] oDOÕúPDVÕQD QHGHQ ROXU� ,3 � $70 WHNQRORMLVLQGH VDQDO GHYUHOHU �9&� NXOODQÕPÕ\OD� YHUL LOHWLP
\ROODUÕQGD 
WUDILN P�KHQGLVOL÷L
 \|QWHPOHULQLQ X\JXODQPDVÕ ROXUOX ROPDVÕ YH \XNDUÕGD L]DK HGLOHQ WUDfik 
GD÷ÕOÕPÕ GHQJHVL]OLN VRUXQODUÕQD - EDúND VRUXQODU \DUDWPDN SDKDVÕQD - o|]�P EXOPDN DPDoODQPÕúWÕ� <DNÕQ
JHoPLúWH� KHU QH NDGDU EDúODQJÕoWD3 WUDILN P�KHQGLVOL÷L DPDFÕ LOH LOHUL V�U�OPHPLúVH GH |QHULOHQ >��@ 
dRNOX
Protokol Etiket Anahtarlama' (MPLS) teknRORMLVLQLQ HQ |QHPOL \DUDUÕ� ,3 D÷ODUÕQGD WUDILN P�KHQGLVOL÷L
\HWHQH÷LQLQ $70 NRQWURO G�]OHPLQL NXOODQPDGDQ� VD÷ODQPDVÕ ROPXúWXU� *|U�OG�÷� JLEL� ED÷ODQWÕVÕ] ,3 D÷Õ
HVQHNOL÷L \DQÕQGD� EDúDUÕP YH \|QHWLOHELOLUOLN LVWHQGL÷L ]DPDQ 
ED÷ODQWÕ \|QHOLPOL
 $70 YH\a MPLS 
WHNQRORMLVLQH JHUHN YDUGÕU� %HQ]HU úHNLOGH� ,QWHUQHW
WH GHYDPOÕ DUWDQ WUDIL÷L WDúÕ\DELOPHN LoLQ 
XoWDQ-uca' 
SDUDGLJPDVÕQD X\JXQ D÷ EDVLWOL÷L JHUHNLUNHQ� D÷ÕQ GHVWHNOHGL÷L VHUYLV oHúLWOLOL÷L DUWWÕ÷Õ ]DPDQ D÷ÕQ DNÕOOÕ
ROPDVÕ JLEL oHOLúNLVHO ELU JHUHNVLQLP RUWD\D oÕNPDNWDGÕU� d|]�P� ELUELUOHUL LOH oHOLúHQ ELU oRN WDVDUÕP
NLULWHUOHULQL HNRQRPLN RODUDN VD÷OD\DQ ELU 
X]ODúÕFÕ
 |]HOOLN WDúÕ\DFDNWÕU� %X PDNDOHGH 03/6
H GH NÕVDFD
GH÷LQLOHFHN� DQFDN HVDV DPDo ,3 - 2SWLN HQWHJUDV\RQXQGDNL JHOLúPHOHU YH \DNODúÕPODU WDUWÕúÕODFDNWÕU� 
 
9HUL WDúÕQPDVÕQGD PDOL\HWL RSWLPL]H HGHQ HQ J�QFHO WHNQRORML ':'0 GDOJDER\X oRNODPD WHNQL÷LGLU�
DWDM, mevcut fiber kablo alt-\DSÕODUÕQGD �X]DN PHVDIH� E|OJHVHO� KDWWD PHWUR DODQODUÕQGD� HWNLQ RODUDN
ELUoRN 
VDQDO ILEHU
 \DUDWDUDN� WDúÕPD NDSDVLWHVLQL �EDQGJHQLúOL÷L� VDQL\HGH WHUDELW
OHU VHYL\HVLQH

                                                             
2 ,*3 �,QWHUQDO *DWHZD\ 3URWRFRO� 
GDNL 
'DKLOL

GHQ DQODúÕODQ� ELU LGDUL ELULPLQ \|QHWLPLQGHQ VRUXPOX ROGX÷X 
E|OJHGH


\|QOHQGLUPH NRQWUROX DQODúÕOPDNWDGÕU� 
*HoLW
 WHULPL |QFHOHUL \|QOHQGLULFLOHUH 
JHoLW
 GHQPHVLQGHQ NDOPÕúWÕU 
3 (WLNHW �,3� DQDKWDUODPD WHNQRORMLVL RULMLQDO RODUDN 
\|QOHQGLULFL EDúDUÕP GDUER÷D]ÕQÕ
 DúPDN LoLQ |QHULOPLúWLU� %XQa, 

0RRUH .DQXQX
 LOH LOJLOL RODUDN 
HOHNWURQLN LúOHP GDUER÷D]Õ
 GD GHQLOPHNWHGLU� 



oÕNDUPDNWDGÕU� %X KÕ]ODUGD 
HOHNWURQLN
 SDNHW LúOHP KHQ�] P�PN�Q ROPDGÕ÷ÕQGDQ� ÕúÕN GDOJDER\ODUÕQÕQ
�ÕúÕN-\ROODUÕQÕQ� DQDKWDUODQPDVÕ DPDFÕ\OD 
RSWLN oDSUD] ED÷OD\ÕFÕODU
 �2;&� YH 
GDOJDER\X Dnahtarlama 
\|QOHQGLULFLOHU
 �:65� NXOODQÕOPDNWDGÕU� %XUDGD� 2;&
OHUGH 
RSWLN-elektronik-RSWLN
 �2(2� G|Q�ú�POHUL
\DSÕOPDNWD \DQL VLVWHP VD\GDP4 GH÷LOGLU� 7DPDPHQ 
IRWRQLN RUWDPGD
 NDODQ 
IRWRQLN oDSUD] ED÷OD\ÕFÕODU

�3;&� VD\GDP ELU \DSÕ YHUPHVLQH NDUúÕQ KDOHQ HNRQRPLN YH\D SUDWLN GH÷LOGLU� %X VLVWHPOHUGHQ ROXúDQ
RSWLNVHO D÷ DVOÕQGD 
GHYUH DQDKWDUODPD
 WHPHOOL ELU \DSÕ ROXS� RSWLNVHO D÷ EXOXWXQXQ J|UHYL� XoWDQ-uca 
RSWLNVHO ÕúÕN \ROXQXQ NXUXOPDVÕ� V�UG�U�OPHVL YH o|]�OPHVL LúOHYOHULQL \HULQH JHWLUHUHN� RSWLNVHO D÷ÕQ
oHYUHVLQGHNL �HOHNWURQLN� SDNHW \|QOHQGLULFLOHULQ ED÷ODQWÕ JHUHNVLQLPOHULQL VWDWLN YH\D GLQDPLN ELoLPGH
NDUúÕODPDVÕGÕU� dRNOX-VHUYLV D÷ODUÕQGD 
VHUYLV \DNÕQVDPD NDWPDQÕ
 ,3 WHPHOOL ROGX÷XQGDQ� ,3 WUDIL÷LQLQ
G�ú�N KÕ]OÕ DNÕúODUÕQ 
WRSODQÕS
� 2;&
OHUH X\JXQ VHYL\HOHUH oÕNDUÕOPDVÕ \LQH RSWLN \|QOHQGLULFLOHUOH oHNLUGHN
,3 D÷ÕQGD \DSÕOPDNWDGÕU� ,3 D÷ÕQGD YHUL DNÕúODUÕQÕQ VWDWLVWLNVHO �SDNHW� oRNODPD LOH YHULPOL DNÕú \R÷XQOX÷XQD
JHWLULOPHVL� ':'0 LoLQ X\JXQ WUDILN E�\�NO�NOHULQH oÕNDUPD\D RODQDN WDQÕU� <önlendirici ve OXC'lerin 
\HWHQHNOHUL� RSWLNVHO WDúÕPD NDWPDQÕQGD YHUL KÕ]ODUÕQÕ oRNOD\DUDN \�NVHN GDWD KÕ]ODUÕQD oÕNDUPDNOD�
JHOHQHNVHO RODUDN EX LúOHYOHUL \HULQH JHWLUHQ 621(7 � 6'+ YH $70 NDWPDQODUÕQÕ JHUHNVL] NÕOPD RODQD÷Õ
VD÷OÕ\RU >��@� 6RQXoWD� EDVLWOHúWLULOPLú YH PDOL\HW-HWNLQ ELU WDúÕPD NDWPDQÕ YH ,3 HQWHJUDV\RQX oRN \�NVHN
KDFLPOL YHULOHULQ WDúÕQPDVÕQÕ ROXUOX NÕOÕ\RU� %XUDGD� GLNNDW HGLOPHVL JHUHNHQ NRúXO� 621(7 � 6'+ YH
$70 NDWPDQODUÕQÕQ 
NHVWLUPH \RO
 LOH RUWDGDQ NDOGÕUÕODELOPHVL LoLQ� EX NDWPDQODUÕQ LúOHYOHULQLQ� ,3 YH
':'0 �RSWLN� NDWPDQODUÕQGD X\JXQ ELoLPGH JHUoHNOHúWLULOLS GD÷ÕWÕOPDVÕGÕU� 
 
,3 NDWPDQÕ DoÕVÕQGDQ� RSWLNVHO PLPDUL LOH HQWHJUDV\RQXQ QDVÕO ELU PRGHOOH \DSÕODFD÷Õ VRUXQX RUWD\D
oÕNPDNWDGÕU� %X PRGHOOHUGHQ ELUL 
�VWH-serili' (overlay),GL÷HUL 
DNUDQOÕ
 �HúOL� PRGHOOHUGLU >��@�  
hVWH VHULOL PRGHO
GH �ùHNLO �D�� RSWLNVHO D÷ÕQ LoVHO D\UÕQWÕODUÕQÕQ GÕúD J|U�Q�P� VDNODQDUDN LNL D\UÕ NRQWURO
G�]OHPLQLQ HQ D] HWNLOHúLPL LOH JHUoHNOHúWLULOLU� %LULQFL NRQWURO G�]OHPL RSWLNVHO oHNLUGHN D÷ LoLQGH LúOHYLQL
\HULQH JHWLULUNHQ� GL÷HUL oHNLUGHN D÷ LOH EXQX oHUoHYHOH\HQ NHQDU ELULPOHU DUDVÕQGD NXOODQÕFÕ - D÷ DUD\�]�
�81,� LúOHYOHULQL NRQWURO HGHU� .HQDU ELULPOHU �\|QOHQGLULFL� 621(7 � 6'+ YH\D $70 DQDKWDUODUÕ� RSWLNVHO
ÕúÕN \ROODUÕQÕ GHVWHNOH\HUHN� RSWLN oHNLUGHN D÷ �]HULQGHQ IDNDW RSWLNVHO D÷ WRSRORML ELOJLVLQH JHUHNVLQLP
GX\PDGDQ GLQDPLN YH\D VWDWLN NXUXOXP LoLQ 81, DUD\�]�QH 
LúDUHWOHúPH
 LOH LVWHPGH EXOXQXU� *HOHQHNVHO ,3
�$70 \DSÕVÕQD EHQ]H\HQ �VWH-serili model, istemci -VXQXFX SDUDGLJPDVÕQD EHQ]HUOik göstermektedir. 
øVWHPFL URO�Q� �RSWLN \RO� EDQGJHQLúOL÷L� J�YHQLUOLN� |QFHOLN YH\D EDúND 4R6 SDUDPHWUHOHUL� LVWHPL LOH�
|UQH÷LQ \|QOHQGLULFL� VXQXFX URO�Q� LVH RSWLNVHO EDQGJHQLúOL÷L VD÷OD\DQ RSWLN - D÷ EXOXWX \�NOHQPHNWHGLU�
Üste-VHULOL PRGHO LúOHWLP � \|QHWLP DoÕVÕQGDQ NHQDU YH oHNLUGHN D÷ DUDVÕQGDNL 
NRQWURO VÕQÕUODUÕQÕ

belirlemektedir. 
$NUDQOÕ PRGHOGH LVH� WHN ELU NRQWURO G�]OHPL� RSWLN oHNLUGHN D÷ LOH EXQX oHYUHOH\HQ NHQDU ELULPOHULQL ELU
LúOHWVHO E|OJH ELoLPLQGH NDSVDPDNWDGÕU �ùHNLO �E�� %X PRGHO VHUYLV VD÷OD\ÕFÕQÕQ NHQDU FLKD]ODUÕQÕQ RSWLNVHO
oHNLUGHN D÷ WRSRORMLVLQL µJ|UPH\H¶ RODQDN WDQÕU� .HQDU FLKD]ODU �\|QOHQGLULFLOHU� DUDVÕQGD WDP ED÷ODQWÕOÕOÕN
(tam-D÷�5 JHUHNWL÷L WDNGLUGH KHU QH NDGDU 2�12) seviyesinde6 �RSWLN� ED÷ODQWÕ JHUHNLUVH GH� EX ED÷ODQWÕODU
VDGHFH YHUL LOHWLP DoÕVÕQGDQ NXOODQÕOÕU� <|QOHQGLUPH SURWRNROODUÕ EDNÕPÕQGDQ KHU NHQDU FLKD] ED÷OÕ ROGX÷X
IRWRQLN DQDKWDUOD ELU µNRPúXOXN¶ LOLúNLVL LoLQGHGLU� %DúND ELU GH\LúOH� RSWLN D÷ EXOXWXQGD ELU NHQDUGDQ GL÷HU
NHQDUD QH NDGDU 2;&¶OH ED÷ODQWÕ NXUXOGX÷XQGDQ ED÷ÕPVÕ] RODUDN NHQDU \|QOHQGLULFL VDGHFH ED÷OÕ ROGX÷X
OXC’le NRPúXOXN LOLúNLVL LoLQGHGLU� %|\OHFH 2�1� \|QOHQGLUPH NRPúXOX÷X LOH 2�12)  tam-D÷ LOHWLP \ROODUÕ
GHVWHNOHQLU� $NUDQ PRGHOGH ,3 NRQWURO G�]OHPL WHN EDúÕQD HWNLQ ROPDVÕQD NDUúÕQ� RSWLNVHO oHNLUGHN D÷
LúOHWLFLVLQLQ ,3 NHQDU D÷ LúOHWLFLVLQGHQ IDUNOÕ ROPDVÕ KDOLQGH� RSWLN oHNLUGHN D÷ WRSRORMLVLQLQ EDúNDVÕ
WDUDIÕQGDQ NRQWURO�QH L]LQ YHULOPHVL EHNOHQPHPHOLGLU� 
,3 � 2SWLN HQWHJUDV\RQXQGD GL÷HU ELU \DNODúÕP� �VWH-VHULOL YH DNUDQOÕ PRGHOOHULQ ELU NDUÕúÕPÕ RODQ µmelez’ 
PRGHO \DNODúÕPÕ G�ú�Q�OHELOLU� %XUDGD ED]Õ NHQDU \|QOHQGLULFLOHU oHNLUGHN D÷OD RUWDN NRQWURO G�]OHPL
J|U�Q�P�Q� SD\ODúÕU� 'L÷HU NHQDU \|QOHQGLULFLOHU NHQGL NRQWURO G�]OHPOHUL LOH oHNLUGHN D÷D 81, DUD\�]OHUL
LOH NRQXúXUODU� %X \DNODúÕP oR÷X VHUYLV VD÷OD\ÕFÕ WDUDIÕQGDQ WHUFLK HGLOHFHNWLU� øúOHYVHO RODUDN DNUDQOÕ
model, üste-VHULOL PRGHOL LoHUPHNWHGLU� <DQL� DNUDQOÕ PRGHO LoLQ JHUHNOL LúOHYOHULQ ELU DOW-kümesi üste-serili 
PRGHOGH NXOODQÕOÕU� øúOHWPH D÷ \|QHWLFLVL WRSRORML �ELOJLVL� SD\ODúÕPÕQÕ HWNLVL]OHúWLUHUHN VDGHFH LúDUHWOHúPH
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KLoELU G|Q�ú�PH JHUHN ROPDGDQ LOHWLOLU� 
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LúOHYOHULQH L]LQ YHUGL÷L WDNGLUGH �VWH-VHULOL PRGHO HOGH HGLOLU� 7HN WHN D\UÕ PRGHOOHU \HULQH ELU 
NRQWURO
WDNÕPÕ
 G�]OHPL SURWRNROX LOH KHU �o PRGHOLQ GH HVQHN GHVWHNOHQPHVL HQ YHULPOL \|QWHP RODFDNWÕU� 
 
(VQHN ELU NRQWURO PRGHOL V�UDWOL NXUXOXPXQ VD÷ODQPDVÕ� \|QOHQGLUPH� J|]OHPH YH YHULPOL \HQLGHQ NXUXOXP
�UHVWRUDV\RQ� LoLQ JHUHNOLGLU� )RWRQLN D÷ODUGD J�YHQLUOLN VD÷ODQPDVÕ JHUHNOL HQ |QHPOL D÷ \HWHQH÷LGLU�
dHúLWOL ILUPD �U�QOHULQLQ µRUWDN oDOÕúDELOLUOL÷L¶ RUWDN �VWDQGDUW� NRQWURO G�]OHPL NXOODQÕPÕ LOH ROXUOXGXU�
03/6 � dRNOX 3URWRNRO (WLNHW $QDKWDUODPD� ,3 \|QOHQGLUPH\H� V|] NRQXVX µRUWDN oDOÕúDELOLUOL÷L¶
VD÷OD\DELOHFHN JLEL J|U�Q�\RU >��@� %|\OHFH� ,3 \|QOHQGLULFLOHU \DQÕVÕUD 621(7 � 6'+� $'0 �%LQGLUPH
øQGLUPH dRNOD\ÕFÕODU� YH 2;& �2SWLN dDSUD] %D÷OD\ÕFÕODUÕ� GD NDSVD\DFDN ELU WHN ,3 � 03/6 NRWURO
G�]OHPL DPDoODQÕ\RU� %X \|QGH LON |QHUL $ZGXFKH >��@� dRNOX 3URWRNRO /DPEGD $QDKWDUODPD �03λS) ile 
RSWLNVHO D÷ ELULPOHULQLQ �2;&� 2-WSR, DWDM, v.s) de kontrol HGLOHELOHFH÷L ELU µNRQWURO WHNQRORMLVL¶
\DSÕOPÕúWÕU� 2UWDN NRQWURO G�]OHPL NXOODQÕPÕ µDoÕN¶ YH µRUWDN oDOÕúDELOLUOL÷L¶ RODQ RSWLNVHO D÷ODUGD GD ,3 �
03/6 LoLQ JHOLúWLULOPLú RODQ \|QWHPOHUGHQ JHQLúOHWLOHUHN \DUDUODQÕOPDVÕ DPDoODQÕ\RU� 2UWDN NRQWURO
düzlemi, D÷ NDWPDQODUÕQGD� LúOHWPH NROD\OÕ÷Õ� \|QHWLPL� VHUYLV VD÷ODPD V�UDWL� �VWH-VHULOL YH\D DNUDQOÕ
PRGHOOHU GHVWH÷L |]HOOLNOHULQL� PHYFXW YH NDQÕWODQPÕú LúDUHWOHúPH YH \|QOHQGLUPH \|QWHPOHUL LOH
VXQPDNWDGÕU� .RQWURO G�]OHPLQLQ� �VWH-VHULOL YH DNUDQOÕ PRGHOOHUL GH NDSVD\DQ oHúLWOL µ\D\ÕOÕP
VHQDU\RODUÕQÕ¶ GHVWHNOHPHVL WDPDPHQ Lú JHUHNVLQLPOHULQH GD\DQGÕUPDOÕGÕU� 2SWLNVHO RUWDPD X\XP LoLQ
LúDUHWOHúPH YH \|QOHQGLUPH SURWRNROODUÕQÕQ 03/6¶WHNL µMHQHULN¶ |]HOOLNOHULQH LODYHOHU YH \HQL G�]HQOHPHOHU
\DSÕOPDVÕ JHUHNPHNWHGLU� (OHNWURQLN \|QOHQGLULFLOHU LOH IRWRQLN DQDKWDUODUÕQ RUWDN oDOÕúDELOLUOL÷LQL
DPDoOD\DQ EX oDOÕúPDODU µ,QWHUQHW (QJLQHHULQJ 7DVN )RUFH¶ �,(7)� µ*HQHOOHúWLULOPLú 03/6¶ �*-MPLS) 
>��@ oDOÕúPD JUXEXQGD HOH DOÕQPÕúWÕU� *-MPLS mimarisinin temel özellikleri EX PDNDOHGH WDUWÕúÕODFDNWÕU�
Özetle: 
• )RWRQLN DQDKWDUODUÕQ NXOODQÕOGÕ÷Õ RSWLNVHO D÷ODUGD ED÷ODQWÕ \|QHWLPL LoLQ |QHULOHQ µ%D÷ODQWÕ <|QHWLP
Protokolu’ (LMP), 
• µgQFH $oÕN (QNÕVD <RO¶ �263)� >��@ YH µ$UD 6LVWHPGHQ - Ara Sisteme’ (IS-IS) [19] yönlendirme 
SURWRNROODUÕQGD� RSWLN D÷ÕQ ND\QDNODUÕQÕQ µGX\XUXOPDVÕ¶ �|UQH÷LQ� GDOJDER\X� EDQGJHQLúOL÷L� ED÷ODQWÕ
NRUXQPDVÕ� ILEHU WDQÕPODPD� LoLQ \DSÕODQ LODYHOHU� 
• 2SWLN oHNLUGHN D÷GD EHOLUOL µ(WLNHW $QDKWDUODQPÕú <RO¶ �/63� NXUXOPDVÕQGD µWUDILN P�KHQGLVOL÷L¶ 
yöntemlHULQH RODQDN WDQÕPDN LoLQ LúDUHWOHúPH SURWRNROODUÕQD� µ.D\QDN 5H]HUYDV\RQ 3URWRNROX¶ �5693�
>��@ � µ6ÕQÕUOÕ -7HPHOOL <|QOHQGLUPH (WLNHW 'D÷ÕWÕP 3URWRNROX¶ �&5 - /'3� >��@� \DSÕODFDN JHQLúOHWPHOHU� 
• <DSÕVDO �GHUHFHOHQGLULOPLú� /63 NXUXOXPODUÕ� ED÷ODQWÕ GHPHWOHQPHVL YH QXPDUDODQPDPÕú ED÷ODQWÕODU
JLEL |OoHNOHQHELOPH\L JHQLúOHWHQ |]HOOLNOHU LQFHOHQHFHN YH ,3 D÷ODUÕ LoLQ JHOLúWLULOHQ YH EHOLUOL \|QO�
\ROODUÕQGD VHoLOHELOPHVLQH RODQDN WDQÕ\DQ 03/6 WHNQRORMLVLQGHNL \|QOHQGLUPH YH ED÷ODQWÕ \|QHWLP
protokollaUÕQD JHQLúOHWPHOHU \DSÕODUDN ,3 DOWÕQGDNL W�P NDWPDQODUÕQ GD NRQWURO HGLOHELOLUOL÷LQL KHGHIOH\HQ
G-03/6 WHNQRORMLVL WDUWÕúÕODFDNWÕU� gQFH |]HWOH 03/6 QHGLU" 
 
MPLS - .,6$ %ø5 %$.,ù 
 
IP yönlendiricilerinde iletim bilgisi (yönlendirme tablosu) ile kontrol�|UQH÷LQ ,*3� DUDVÕQGDNL VÕNÕ
ED÷ÕPOÕOÕN� ,3 D÷ODUÕQGD ,*3¶QLQ VD÷ODGÕ÷Õ \ROODUGDQ EDúNDVÕQÕQ VHoLPLQH RODQDN WDQÕPÕ\RUGX� %X LVH ED]Õ
ED÷ODQWÕODUÕQ oRN \�NO� LNHQ ED]ÕODUÕQÕQ GD DWÕO NDOPDVÕQÕQ |WHVLQGH� ,3 D÷ODUÕQGD µWUDILN P�KHQGLVOL÷LQL¶
RODQDNVÕ] NÕOÕ\RUGX� 03/6¶WH EX µED÷ÕPOÕOÕNWDQ¶ NXUWXOPDN DPDFÕ\OD DúD÷ÕGD VÕUDODQDQ WHPHO WDVDUÕP
\DNODúÕPODUÕ J�G�OG�� 
• 3DNHW LOHWLP ELOJLVL �HWLNHW�� ,3 EDúOÕ÷ÕQGDQ �DGUHV� ED÷ÕPVÕ] ROVXQ� 
• 7HN ELU µLOHWLP¶ \|QWHPL �HWLNHW GH÷LúLPL� LOH� oRNOX µ\|QOHQGLUPH¶ \|QWHPOHUL desteklenebilsin, 
• (WLNHW GH÷LúLPL LOH LOHWLP SDUDGLJPDVÕQD X\JXQ oRNOX ED÷ODQWÕ NDWPDQÕQD |]J� JHUoHNOHúWLUPHOHU �GROJX

HWLNHW� 9&, � 93,� '/&,� IUHNDQV DUDOÕ÷Õ� ]DPDQ DUDOÕ÷Õ�«� ROXUOX ROVXQ� 
• µøOHWLP (úGH÷HUOLN 6ÕQÕIÕ¶ �)(&� ROXúWXUPD HVQHNOL÷L� �YDUÕú DGUHVL� 4R6 VÕQÕIÕ� J�YHQOLN� YH\D KHUKDQJL

ELU SROLWLND NULWHUL�«� VD÷ODQVÕQ� 
• µ(WLNHW \Õ÷ÕQODPD¶ LOH LOHWLP \DSÕVDOODúWÕUÕOPDVÕ7 olurlu olsun. 
,3 EDúOÕ÷Õ LoHUL÷LQGHQ� LOHWLP ELOJLVLQLQ ED÷ÕPVÕ]ODúWÕUÕOPDVÕ YH\D D\UÕOPDVÕ� 03/6¶LQ 2;&� :65 JLEL ,3
EDúOÕ÷ÕQÕ µWDQÕPD\DQ¶ NRQWURO G�]OHPOHULQGH GH NXOODQÕOPDVÕQD RODQDN YHULU� $VOÕQGD� NXOODQÕODQ µHWLNHW
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X]D\Õ¶8 YH LúDUHWOHúPH LOH EX HWLNHWOHUH LOLúNLQ QH JLEL LúOHP \DSÕODFD÷ÕQÕQ WDQÕPODQPÕú ROPDVÕ� JHOHQHNVHO
WHOHIRQ VDQWUDOODUÕ µQXPDUDODPD SODQÕ¶ LOH EHQ]HUOLNOHU WDúÕPDNWDGÕU – ED÷ODQWÕVÕ]GDQ ED÷ODQWÕ \|QHOLPOL
J|U�úH JHoLú� (WLNHW DQDKWDU \|QOHQGLULFLOHU �/65� YHUL\L� YHUL SDNHWLQH LOLúWLULOPLú µHWLNHWH¶ J|UH LOHWLU� <DQL
anahtarlama bilgisi veri ile birlikte9 LOHWLOPHNWHGLU� 9HULQLQ DOÕQGÕ÷Õ SRUW YH EX �JLUHQ� etiket ‘Etiket Bilgi 
7DEDQÕ¶ �/,%�¶GD µanahtar¶ RODUDN NXOODQÕODUDN µWDP EXOPD¶ VRQXFX oÕNDQ SRUW YH YHUL\H LOLúNLQ \HQL �oÕNDQ�
HWLNHW HOGH HGLOLU� 03/6 NRQWURO G�]OHPL µHWLNHW GH÷LúLPL¶ LOHWLP \|QWHPLQH J|UH LúOHYLQL \HULQH JHWLULU�
Ayni zamanda, MPLSYHUL G�]OHPL oHúLWOL ED÷ODQWÕODUD |]J� �/�� NDWPDQODUÕQÕ GHVWHNOHU� gUQH÷LQ�
µGDOJDER\X¶ GH÷HUL µ]ÕPQHQ¶ WDQÕPODQPÕú ELU HWLNHW RODUDN J|U�OHELOLU� 2;& YH ':'0¶OHUGHQ ROXúDQ ELU
RSWLNVHO D÷GD GDOJDER\X VD\ÕVÕ QHGHQL\OH HWLNHW X]D\Õ E�\�NO�÷� N�o�N RODFD÷ÕQGDQ� LOHWLP \DSÕODúPDVÕ
GDKD µHNRQRPLN¶ HWLNHW NXOODQÕPÕ\OD VD÷ODQÕU� 03/6 oHUoHYHVLQGH GHVWHNOHQHQ X\JXODPDODU� ]RUODQPÕú
�VÕQÕUODQPÕú� WHPHOOL \|QOHQGLUPHOHUL NDSVDU� gUQH÷LQ� ]RUODQPÕú WHPHOOL \|QOHQGLUPH� PHYFXW ,3 ED÷ODQWÕ-
durumu yönlendirme protokolODUÕQ �263) YH ,6-,6�� 03/6 NRQWURO G�]OHPL� �LúDUHWOHúPH SURWRNROODUÕ�
RSVP ve CR-LDP ile ‘Önce-=RUODQPÕú-(QNÕVD-Yol’ �&63)� >��@ DOJRULWPDODUÕQÕQ NDUÕúÕPÕQGDQ ROXúXU�
263)¶H \DSÕODQ LODYHOHU� G�÷�POHU DUDVÕQGD D÷ WRSRORMLVL� ND\QDN HOGH HGLOHELOLUOL÷L YH politika bilgilerinin 
GX\XUXOPDVÕ YH GH÷LúLPLQH \|QHOLNWLU� &63) DOJRULWPDVÕQGD EHOLUOL NRúXO YH � YH\D SROLWLND\Õ VD÷OD\DQ
ELOJLOHU NXOODQÕODUDN µHQ-NÕVD-\RO¶ KHVDSODQÕU� %XQX WDNLEHQ� 5693-TE10 veya CR-/'3 LúDUHWOHúPH
SURWRNROODUÕ LOH GD÷ÕWÕODQ HWLNHWOHU� &63) DOJRULWPDVÕ LOH KHVDSODQDQ EX \ROGDNL /65¶ODUGD NXOODQÕODUDN /63
NXUXOPXú ROXU� =RUODQPÕú-WHPHOOL \|QOHQGLUPH HVDV RODUDN� WUDILN P�KHQGLVOL÷L YH KÕ]OÕ \HQLGHQ-
\|QOHQGLUPH DODQODUÕQGD NXOODQÕOPDNWDGÕU� 7UDILN P�KHQGLVOL÷L� EHOLUOL ELU LOHWLP \ROXQXQ� EHOLUOL NRúXOODUÕ�
VÕQÕUODPDODUÕ YH � YH\D �\|QHWVHO� SROLWLNDODUÕ VD÷OD\DQ WDVDUÕP LúOHPOHULGLU� *HOHQHNVHO RODUDN WUDILN
Q�KHQGLVOL÷L $70 WUDILN \|QHWLPL LOH VD÷ODQPDNWD\GÕ – ,3 � 03/6¶OH EXQX GDKD NDSVDPOÕ VD÷ODQDFD÷Õ
|QJ|U�O�\RU� %HQ]HU ELoLPGH KÕ]OÕ \HQLGHQ \|QOHQGLUPH |]HOOL÷L GH 621(7¶GHNL NRUXPD �$36�11 / yeniden 
NXUXOXP �UHVWRUDV\RQ� LúOHYOHULQL �VWOHQHFHNWLU� %X LNL |UQHNWH� $70 YH 621(7 � 6'+ NDWPDQODUÕ
NDOGÕUÕOÕUNHQ ,3 � 03/6 NRQWURO G�]OHPLQLQ �VWOHQHFH÷L LúOHYOHU YHULOPHNWHGLU� 
 
MPLS’ten hareketle , MPλS ( veya G-03/6�¶H \|QHOLUNHQ� JHOLúWLULOHQ NRQWURO WHNQRORMLOHUL EHQ]HUOLNOHU
WDúÕPDNWDGÕU� gUQH÷LQ� HOHNWURQLN /65 LOH IRWRQLN DQDKWDUODU �2;&�� /63¶OHUOH RSWLNVHO \ROODU
NXUXOPDNWDGÕU� 2SWLNVHO \RO �YH\D L]�� µRSWLNVHO EXOXW¶ LoHULVLQGH XoWDn-uca, optik-HOHNWURQLN G|Q�ú�P�
NXOODQÕOPDGDQ� IRWRQLN D÷ HOHPDQODUÕQGDQ ROXúXU� (OHNWURQLN /65¶GD HWLNHW DQDKWDUODPD\D EHQ]HU ELoLPGH
fotonik anahtarda da (o-/65�� JLUHQ GDOJDER\X �HWLNHW� oÕNDQ GDOJDER\XQD DQDKWDUODQÕU12. Buna göre; 
(1) � JLUHQ HWLNHW� JLULú portu>     ⇒ �oÕNDQ HWLNHW� oÕNÕú SRUWX ! 
(2) � JLUHQ ODPEGD� JLULú SRUWX ! ⇒ �oÕNDQ ODPEGD� oÕNÕú SRUWX ! 
LOLúNLVLQL J|U�\RUX]� ���¶GHNL LOLúNL /65¶ODU ER\XQFD ELU /63¶GH ELU µSDNHWLQ¶� JLULú /65¶ÕQGDQ oÕNÕú
/65¶ÕQD NDGDU QDVÕO DQDKWDUODQDFD÷ÕQÕ WDQÕPODU� %HQ]HU ELoLPGH� ���¶QLQ RSWLNVHO IRWRQLN DQDKWDUODUGD JLULú
2;&¶GHQ oÕNÕú 2;&¶QH NDGDU DUGÕúÕN X\JXODQÕúÕ LOH RSWLN L]LQ QDVÕO NXUXODFD÷Õ WDQÕPODQPÕú ROXU� %XUDGD
GLNNDW HGLOPHVL JHUHNHQ IDUN� ���¶GH SDNHW DQDKWDUODPDQÕQ ���¶GH LVH GDOJDER\X �GHYUH� DQDKWDUODPDQÕQ V|]
NRQXVX ROXúXGXU� (OHNWURQLN �SDNHW� H-/65¶GD ROGX÷X JLEL IRWRQLN DQDKWDUODUÕQGD R-/65 µ\RO KHVDSODPDVÕ¶
için OSPF veya IS-,6 JLEL ED÷ODQWÕ-GXUXP WRSRORML YH GL÷HU RSWLNVHO ND\QDN ELOJLOHULQLQ GH÷LúLPLQH
JHUHNVLQLP YDUGÕU� .H]D� RSWLNVHO \ROXQ NXUXOPDVÕQGD 5693 YH /'3 �EHOOL LODYHOHUOH� LúDUHWOHúPH
SURWRNROODUÕQD JHUHNVLQLP YDUGÕU� $QFDN EXQODU KHS D\QL NRQWURO G�]OHPL WHNQRORMLVL �*-MPLS) jenerik 
\HWHQHNOHULQH �SDUDGLJPDVÕQD� GD\DQPDNWDGÕU� 
 
<g1/(1'ø50( .$36$0, *(1øù/(7ø/0(6ø 
 
G-03/6� ,3 DOWÕQGDNL W�P WDúÕPD NDWPDQODUÕQÕ ,3�03/6 NRWURO G�]OHPL LOH GHQHWLP YH \|QHWLPLQL
DPDoODPDNWDGÕU� %X QHGHQOH� RSWLNVHO YH 621(7 � 6'+ �]DPDQ E|O�POHPHOL oRNODPD� 7'0 D÷ODUÕQÕQ
NRQWURO HGLOHELOLUOL÷L VRUXQODUÕQÕQ o|]�P� LoLQ 03/6 NRQWURO G�]OHPLQH ED]Õ LODYH \etenekler eklemek 
JHUHNLU� gQFH ED]Õ WHPHO VRUXQODUÕQ QHOHU ROGX÷XQX VÕUDOD\DOÕP� 

                                                             
8 %LU OLQN LoLQ DWDQDELOHFHN W�P HWLNHW GH÷HUOHULQL LoHUHQ N�PH� 
9 *HOHQHNVHO ,3 \|QOHQGLUPHGH LVH EX ELOJL ,3 EDúOÕ÷ÕQGDQ HOGH HGLOLU �(Q X]XQ SUHILNV EXOPD DOJRULWPDVÕ�� 
10 RSVP-7UDILN 0�KHQGLVOL÷L 
11 APS : Automatic Protection Switching, SON(7¶GH ��PV¶GHQ NÕVD V�UHGH \HGHN \ROD DNWDUÕPÕ JHUoHNOHúWLULU� 
12 2SWLN DQDKWDUÕQ �2;&� GDODER\X G�Q�úW�UPH \HWHQH÷LQLQ YDU ROPDGÕ÷Õ GXUXPGD D\QL GDOJDER\X NXOODQÕP

VÕQÕUODPDVÕ YDUGÕU� 



• gQFHOLNOH� HOHNWURQLN YH\D SDNHW 03/6 D÷ÕQGD HWLNHW X]D\Õ ROGXNoD JHQLúWLU ��� ELW� KHU SRUW LoLQ
PLO\RQ HWLNHW VHYL\HVLQGH�� gWH \DQGDQ� RSWLN D÷GDNL ODPEGD VD\ÕVÕ YH\D 7'0 NDQDO VD\ÕVÕ �HWLNHW�
ED÷ÕO RODUDN D]GÕU �ELQOHU VHYL\HVLQGH�� 

• 03/6 /63¶OHU LoLQ EDQGJHQLúOL÷L V�UHNOL ELU �YHUL KÕ]Õ� VSHNWUXPXQGDQ DWDQÕU� IDNDW RSWLN � 7'0
EDQGJHQLúOL÷L NHVLN-GH÷HUOL ELU N�PHGHQ DWDQÕU� 03/6 H-/63¶OHULQ� ]DPDQ DUDOÕNODUÕQD YH\D
lambdalara (o-/65� oRNODQÕUNHQ� µYHULPVL]OLN¶ VRUXQX PHYFXWWXU�  

• *�Q�P�]GH LNL G�÷�P �\|QOHQGLULFL� DUDVÕQGD QDGLUHQ RQGDQ ID]OD ED÷ODQWÕ EXOXQXU� 6HUYLV VD÷OD\ÕFÕ
JHOHFHNWH ROXúDFDN oRN \�NVHN WUDILN �VDQL\HGH WHUDELWOHU� GH÷HUOHULQL NDUúÕODPDN �]HUH KHUELUL \�]lerce 
ODPEGD WDúÕ\DQ \�]OHUFH ILEHU ED÷ODQWÕ\Õ RSWLN G�÷�POHU DUDVÕQGD VD÷OD\DFDNWÕU� 6RQXo RODUDN� 03/6
H
göre MPλ6
WH OLQN VD\ÕODUÕ oRN ID]OD ROXS� KHU ILEHUGH KHU ODPEGD\D YH\D KHU 7'0 NDQDOÕQD ELU ,3
DGUHVL DWDQPDVÕ� ,3 DGUHV X]D\ÕQÕQ HNRQRPLN NXOODQÕOPDPDVÕ \DQÕ VÕUD \|QHWLP VRUXQODUÕ GD
\DUDWDFDNWÕU� .RPúX D÷ HOHPDQODUÕQÕQ ED÷ODQWÕODUÕQÕQ EHOLUOHQPHVLQGH GH \|QHWLP ]RUOX÷X
EXOXQPDNWDGÕU� 

• dRN KÕ]OÕ KDWD � DUÕ]D WHVELWL� L]RODV\RQX� GX\XUXOPDVÕ YH DOWHUQDWLI ELU NDQDOÕ DNWLYH HWPH JHUH÷L�
WDúÕQDQ WUDIL÷LQ E�\�NO�÷� QHGHQL\OH� \DúDPVDO |QHP ND]DQPDNWDGÕU13. 

• 2SWLN oHNLUGHN D÷GD YHULPOLOLN DoÕVÕQGDQ VD\GDP DQDKWDUODPD JHUHNOLGLU� .RQWURO G�]OHPL ELOJLVLQLQ
WDúÕQDQ NXOODQÕFÕ YHULVLQGHQ D\UÕúWÕUÕOPÕú ROPDVÕ KDWWD EDúND ELU IL]LNVHO RUWDPGD WDúÕQPÕú ROPDVÕ
gereNLU� )RWRQLN DQDKWDUGD VRQODQGÕUÕODPD\DQ NXOODQÕFÕ YHULVL NRQWUROX LoLQ NRQWURO G�]OHPL IRWRQLN
DQDKWDUGD VRQODQGÕUÕOPÕú ROPDOÕGÕU� 

<XNDUÕGD VÕUDODQDQ VRUXQODU VDGHFH *-03/6
H |]J� ROPD\ÕS 03/6 LoLQ GH JHoHUOLGLU� )DNDW� *-MPLS'te 
\DSÕOPDVÕ JHUHNHQOHU HOHNtronik MPLS ile fotonik G-03/6 RUWDPODUÕQÕQ RUWDN HWNLOHúLPOL oDOÕúPDVÕQGD

ROPD]VD ROPD]
 NRúXOXGXU� d|]�POHU \|Q�QGH \DSÕODQ oDOÕúPDODU EXUDGD WDUWÕúÕODFDNWÕU� 
 
,3
\H LOLúNLQ W�P JHOLúPHOHULQ WHPHOLQGH 263) YH\D ,6-,6 ED÷ODQWÕ GXUXP SURWRNROODUÕ EXOXQPDNWDGÕU� *-
03/6
WH \|QOHQGLUPH JHQLúOHWPHOHULQLQ WDUWÕúÕOPDVÕQGDQ |QFH EX SURWRNROODUÕ NÕVDFD J|UHOLP� %LU D÷Õ�
G�÷�POHUL D÷ HOHPDQODUÕQD �03/6 \|QOHQGLUPH � DQDKWDUODUÕ� oDSUD]-ED÷OD\ÕFÕODU Y�V� YH GDOODUÕ ED÷ODQWÕODUD
�ILEHU� NDEOR Y�V� NDUúÕ G�úHQ ELU 
\|QO� JUDI
 RODUDN PRGHOOH\HELOLUL]� *UDIÕQ KHU GDOÕQD� D÷GDNL ED÷ODQWÕQÕQ
,3 DGUHVL� PDOL\HWL YH DWDQDELOLU EDQGJHQLúOL÷L JLEL 
D÷ÕUOÕNODU
 �PHWULN� WDQÕPOD\DELOLUL]� %LU ED÷ODQWÕ-durum 
SURWRNROX� G�÷�POHULQ GLQDPLN RODUDN EX GDO D÷ÕUOÕN YH\D PHWULNOHULQLQ GH÷HUOHUL GH LoHULOPHN �]HUH� JUDIÕQ
HQ J�QFHO �JHoHULOL� J|U�Q�P� úHNOLQGH NRRUGLQH HGLOPHVLQL VD÷ODU� *UDIÕQ J|U�Q�P YH\D UHVPL 
%D÷ODQWÕ
(link)-durumu-YHULWDEDQÕQÕ
 �/6%� ROXúWXUXU� $÷GDNL W�P \|QOHQGLULFLOHULQGH /6% ELOJLOHUL ELUELUOHUL LOH
'senkronize
 ROGXNWDQ VRQUD� YHULWDEDQÕ NXOODQÕODUDN NHQGL 
\|QOHQGLUPH WDEORODUÕ
 ROXúWXUXOXU� ùLPGL W�P
\|QOHQGLULFLOHU D\QL WRSRORMLN \DSÕ\Õ J|UPHNWHGLUOHU� %LU \|QOHQGLULFL JHOHQ SDNHWL QDVÕO LOHWHFH÷LQL�
NXUXOPXú RODQ \|QOHQGLUPH WDEORVXQGDQ HOGH HGHU� 3DNHWWHNL YDUÕú ,3 DGUHVLQH NDUúÕ G�úHQ 
ELU VRQUDNL

ED÷ODQWÕ EXOXQXU� %|\OHFH D\QL YDUÕú DGUHVOL W�P SDNHWOHU ELU )(& �LOHWLP HúGH÷HUOLN VÕQÕIÕ� ROXúWXUXU� DQFDN
EX LúOHP /65 �HWLNHW DQDKWDUODPDOÕ \|QOHQGLULFLOHULQ� DNVLQH KHU \|QOHQGLULFLGH \DSÕOÕU� 03/6
WH LVH D÷D
JLULú /65
Õ KDULFLQGH ELU )(& DWDPDVÕ \DSÕOPD]� EXQXQ \HULQH DUD /65
ODUGD 
HWLNHW GH÷LúLPL
 LOH /,%
WHQ
EXOXQDQ ELU VRQUDNL DWODPD\D SDNHW LOHWLOLU� +HU KDQJL ELU ED÷ODQWÕQÕQ GXUXPX GH÷LúHFHN �LODYH� DUÕ]D�
PHúJXO ROPD Y�V� ROXUVD� W�P \|QOHQGLULFLOHU ayni topolojik görünümü hesaplayabilmek için tekrardan 

\DNÕQVDPD
 oHYULPLQH JLUHUOHU YH /6%
OHUL J�QFHOOHQLU� 03/6
WH� úD\HW /65 D\QL ]DPDQGD ELU ,3
\|QOHQGLULFL LúOHYLQL GH J|UPH\HFHNVH� W�P D÷ÕQ J|U�Q�P�Q� ELOPHVLQH JHUHN \RNWXU14 ve herhangi bir 
güncelOHPH V|] NRQXVX GH÷LOGLU� %XQD NDUúÕQ� 
HWLNHW ELOJL YHULWDEDQÕ
 /,%
LQ NXUXOPDVÕ YH NHQGLVLQH JHOHQ
HWLNHWOHUL 
WDQÕPDVÕ
 JHUHNLU� 7DQÕQPD\DQ HWLNHWOL SDNHWOHU EDVLWFH DWÕOÕU� /65
GD /,% NXUXOPDVÕ DPDFÕ\OD ELU
LúDUHWOHúPH SURWRNROXQD JHUNVLQLP YDUGÕU YH EX LúOHY \D 5693-TE veya CR-/'3 LOH \DSÕOÕU� /65
ODUÕQ
/,%
OHULQGH ELU GH÷LúLNOLN ROPDGÕ÷Õ V�UHFH NXUXOPXú RODQ /63
OHU o|]�OPH]15. 
 
 

                                                             
13 7DúÕPD DOW-NDWPDQÕ �RSWLNVHO NDWPDQ� �VW NDWPDQÕQ �,3� VH]LQOHPHVLQH YH \DNÕQVDPD oHYULPLQH JLUPH\H QHGHQ

ROPD\DFDN GHUHFHGH KÕ]OÕ ELoLPGH DUÕ]DOÕ ED÷ODQWÕQÕQ \HULQH DOWHUQDWLILQL GHYUH\H DOPDOÕGÕU� 
14 03/6 /65� JHOHQHNVHO WHOHIRQ VDQWDOODUÕQGD NXOODQÕODQ� DOÕQDQ DGUHV ELOJLOHULQGHQ �UDNDPODU� \|Q �WUDQN JUXEX�

bulmaya benzerELoLPGH W�P D÷ WRSRORMLVLQL ELOPHN ]RUXQGD GH÷LOGLU� <DOQÕ] /,%
OH WDQÕPODQDQ NRPúXOXN LOLúNLOHULQL
bilmektedir. 
15 7ÕSNÕ WHOHIRQ VDQWDOODUÕQGD ROGX÷X JLEL� 
RQ KRRN
 �DERQH NDSDWWÕ� LúDUHWL DOÕQPDGDQ YH\D NLUDOÕN KDW LúOHWLFL WDUDIÕQGDQ

o|]�OPHGL÷L V�UHFH ED÷ODQWÕ GHYDP HGHU� �3DNHW DQDKWDUODPD LOH GHYUH DQDKWDUODPD L]GLYDFÕ� $LOHGH NLPLQ V|]�

geçecek henüz bilinmiyor!) 



/63 <$3,/$10$6, 9(<$ '(5(&(/(1'ø50( 
 
/63
OHULQ EDúND /63
OHU LoHULVLQGH \XYDODQPDVÕ NDYUDPÕQD /63 \DSÕODQPDVÕ YH\D GHUHFHOHQdirilmesi denir. 
Böylece i seviyesindeki yeni bir LSP kendi OSPF LSB'ninde, i+1 VHYL\HVLQGHNL /63
\L� ELU ED÷ODQWÕ �OLQN�
olarak görür ve bunun içerisinde yuvalanabilir (veya tünellenebilir). LSP'lerin derecelendirilebilmesi 'etiket 
X]D\ÕQÕQ
 GDKD 
HNRQRPLN
 NXOODQÕPÕQD YH� úD\HW �VW VHYL\H RSWLNVHO /63
QLQ oRNODPD \HWHQH÷L YDUVD� GDKD
N�o�N VHYL\HOL /63
OHULQ EXQXQ LoLQH oRNODQPD LOH V�UHNOL EDQGJHQLúOL÷L VSHNWUXPXQGDQ NHVLNOL
EDQGJHQLúOL÷LQH YHULPOL JHoLúH RODQDN WDQÕU� *-03/6
LQ EX \HWHQH÷L 03/6 D÷ODUÕQD göre çok önemlidir. 
2SWLNVHO /63
GH NÕW ODPEGDODUÕQ �HWLNHWOHULQ� YHULPOL NXOODQÕPÕ VD÷ODQÕU� gUQH÷LQ� RSWLNVHO ELU /63 *-MPLS 
D÷ÕQGD NXUXOGX÷X ]DPDQ� NHVLNOL GH÷HUOL ELU EDQGJHQLúOL÷L �|UQHN ����� *E�VQ 670-16 / OC-48) daha 
G�ú�N /63 LoLQ ELU ED÷ODQWÕ ROXU� DQFDN EX ED÷ODQWÕQÕQ NDSDVLWHVLQLQ VDELW �NHVLNOL ELU GH÷HU� ROPDVÕ JHUH÷L
\RNWXU� %LU ��� 0E�VQ 03/6 /63 RSWLN WDúÕPD D÷ÕQGDQ *-03/6 LoLQGHQ W�QHOOHQGL÷L ]DPDQ JHUL\H �����
*E�VQ NDSDVLWH GL÷HU 03/6 /63
OHULQ NXOODQÕPÕQD NDOÕU� +DQJL /63
OHULQ \XYDODQDELOHFH÷L NXOODQÕODQ
WHNQRORML\H ED÷OÕ GR÷DO GHUHFHOHQGLUPH YH /63 WLSOHULQLQ oRNODPD \HWHQH÷L LOH LOJLOLGLU� %XUDGD /63
OHULQ
EHQ]HU WLS FLKD]ODUGDQ EDúOD\ÕS VRQODQDELOHFH÷L NRúXOX YDUGÕU >��@� gUQH÷LQ� ELU ODPEGD /6316� ÕúÕN
GDOJDER\ODUÕQÕQ GHVWHNOHQHELOGL÷L SRUWODUGD EDúOD\ÕS VRQODQGÕUÕOÕU� *-MPLS dercelendirmesinde en üst 
GHUFHGH� 
ILEHU DQDKWDUODPD \HWHQHNOL
 �)6&� G�÷�POHUH LOLúNLQ DUD\�]OHU EXOXQXU� %XQX 
ODPEGD
DQDKWDUODPD \HWHQHNOL
 �/6&� DUD\�]OHU� EXQX GD 7'0 \HWHQHNOL �]DPDQ DUDOÕ÷Õ� DUD\�]OHU YH son olarak da 

SDNHW DQDKWDUODPD \HWHQHNOL
 �36&� DUD\�]OHU L]OHU� ùHNLO �
GH WLSLN ELU NRQILJ�UDV\RQGD� oHNLUGHN EXOXW
WDNL
)6& DUD\�] � G�÷�POHULQ GÕú EXOXW �/6&� DUD\�] � G�÷�POHUL GHVWHNOHGL÷LQL J|U�\RUX]� /6& G�÷�POHU GH
TDM yetenekli arayüzler üzeriQGHQ JHOHQHNVHO 36& YH\D \|QOHQGLULFLOHUH ED÷OÕGÕU� %X ED÷ODQWÕODUD LOúNLQ
ELOJLOHULQ \D\ÕOPDVÕ �EXOXW LoLQGH� HQ D] PDQ�HO HWNLOHúLP LOH RWRPDWLN \RO NXUXOPDVÕ DoÕVÕQGDQ JHUHNOLGLU�
36& DUD\�]�QGH EDúOD\ÕS VRQODQDQ ELU /63 �36&-/63�� GL÷HU EHQ]HU /63
OHUOe birlikte TDM-LSP 
\XYDODQÕU� %XUDGD \HQL ELU ED÷ODQWÕ JLEL J|U�QHQ /63
OHU� 263) � ,6-,6 \|QOHQGLUPH YHULWDEDQÕQGD
WDQÕPODQÕU YH ED÷ODQWÕ ELOJLOHULQLQ 
WDúPD
 \|QWHPL LOH SD\ODúÕPÕQGD WÕSNÕ JHOHQHNVHO ED÷ODQWÕODU JLEL
NXOODQÕOÕU� %LU G�÷�P� \RO KHVDSODPDODUÕQGD JHOHQHNVHO ED÷ODQWÕODUOD ELUOLNWH /63
OHUL GH �GHUHFHOHQGLUPH
NRúXOODUÕQD X\PDN NRúXOX LOH� LoHULU� /63 W�QHOOHPH GHUHFHOHQGLUPHVL ED÷ODQWÕ GXUXPX YHULWDEDQÕQÕQ
|OoHNOHQHELOPHVLQL VD÷ODU� <RO KHVDSODQGÕNWDQ VRQUD G�÷�P� 5693 � &5-/'3 LúDUHWOHúPH \|Qtemiyle 
'etiket-ED÷ODUÕQÕ
 \RO ER\XQFD YH KHU NDWPDQGD NXUDU >��@� 
 
%$ö/$17, �/ø1.� '(0(7/(0( 
 
%D÷ODQWÕ - GXUXPX YHULWDEDQÕQGD� ELU D÷ÕQ W�P G�÷�P YH ED÷ODQWÕODUÕQÕQ YH EXQODUD LOLúNLQ |]HOOLNOHU
�VÕIDWODU� EXOXQXU� 2SWLNVHO D÷GD ED÷ODQWÕ - durumu veritabaQÕ� ELU �HOHNWURQLN� 03/6 D÷D LOLúNLQ ED÷ODQWÕ - 
GXUXPX YHULWDEDQÕQGDQ oRN E�\�NW�U� +HU ED÷ODQWÕ\D ELU DGUHV DWDQPDVÕ SUDWLN GH÷LOGLU� %X VRUXQX o|]PHN
�]HUH� EHQ]HU |]HOOLNOHUL WDúÕ\DQ RSWLN D÷ HOHPDQODUÕ DUDVÕQGDNL ED÷ODQWÕODUÕ ELU 
GHPHW
 ED÷ODQWÕ JLEL 
G�ú�QHELOLUL]� %|\OHFH� /6% E�\�NO�÷� N�o�OW�OP�ú ROXU >��@� gWH \DQGDQ� GHPHWOHPH LOH ED]Õ� |UQH÷LQ
ED÷ODQWÕ oRNODPD \HWHQH÷L LoLQGH KDQJL ]DPDQ DUDOÕ÷Õ ROGX÷X GX\XUXODPD] - OC-��� GR÷UXGDQ ELU ED÷ODQWÕ
RODUDN GX\XUXOXU� øúDUHWOHúPH SURWRNROX �5693-TE) LSB'i içinde bir demet-ED÷ODQWÕ ELoLPLQGH EXOXQDQ
ED÷ODQWÕ LoLQGH KDQJL 
ELOHúHQ
 ED÷ODQWÕQÕQ NXOODQÕOGÕ÷ÕQÕ EHOLUOHPHN LVWHU� %X DPDoOD 
%D÷ODQWÕ <|QHWLP
3URWRNROX
 �/03� JHOLúWLULOPLúWLU >��@� 
 
180$5$6,= %$ö/$17,/$5 
 
*HQHO RODUDN 03/6 D÷ÕQGD W�P ED÷ODQWÕODUD ELUHU ,3 DGUHVL DWDQPDVÕ JHUHNLU� %LU \RO KHVDSODQGÕ÷Õ ]DPDQ
EXQX ROXúWXUDQ ED÷ODQWÕODUÕQ ,3 DGUHVOHUL LOH \RO WDQÕPODQÕU YH EX ELOJL LúDUHWOHúPH SURWRNROX WDUDIÕQGDQ \RO
NXUXOXUNHQ NXOODQÕOÕU� 2SWLNVHO D÷GD ED÷ODQWÕ VD\ÕODUÕQÕQ oRN ID]OD RODFD÷ÕQGDQ KHU ED÷ODQWÕ\D ELU ,3 DGUHVL
DWDQPDVÕ GD SUDWLN GH÷LOGLU� 
1XPDUDVÕ]
 ED÷ODQWÕODUOD EX VRUXQ o|]�OPH\H oDOÕúÕOPÕúWÕU� %D÷ODQWÕQÕQ
EHOLUOHQPHVLQGH ,3 DGUHVL \HULQH EDúND ELU PHNDQL]PD JHUHNLU� gQFH KHU G�÷�P �RSWLN D÷ HOHPDQÕ�
EHOLUOHQLU YH VRQUD EX G�÷�PGHQ ND\QDNODQDQ W�P ED÷ODQWÕODU EHOLUOHQLU� +HU G�÷�P D÷GD ELU �\HJDQH�
yönlendirici ID17 QXPDUDVÕ LOH EHOLUOHQLU18� 9H G�÷�P NHQGLVLQH ED÷OÕ ED÷ODQWÕODUÕ �ORNDO RODUDN� QXPDUDODU
>��@� +HU ED÷ODQWÕ\D ELU ,3 DGUHVL \HULQH� �\|QOHQGLULFL ,'� ED÷ODQWÕ QXPDUDVÕ�!úHNOLQGH ED÷ODQWÕ

                                                             
16 Lambda LSP'ye LSC (lambda anahtarlama yetenekli) LSP denir. 
17 ,' � NLPOLN QXPDUDVÕ 
18 7ÕSNÕ KHU WHOHIRQ VDQWUDOÕQÕQ ELU 
NRG QXPDUDVÕ
 ROGX÷X JLEL� (Bu da devre anahtarlamadan esinlenme!) 



EHOLUOHQPHVL LOH� ,3 DGUHVOHUL \|QHWLPL \�N�� |]HOOLNOH oRN ID]OD ED÷ODQWÕQÕQ V|] NRQXVX ROGX÷X RSWLNVHO
D÷ODUGD D]DOWÕOPÕú ROXU� 
  
%$ö/$17, �/ø1.� <g1(7ø0 35272.2/8 �/03� 
 
03/6
LQ D÷Õ ROXúWXUDQ GL÷HU NDWPDQODUD GD JHQHOOHúWLULOPHVL VRQXFX 
HWLNHW
 DUWÕN VR\XW ELU 
EHOLUOH\LFL

ROPDVÕ |WHVLQGH� ELU 
]DPDQ DUDOÕ÷Õ
� 
GDOJDER\X
 YH SRUWODU JLEL 
fiziksel
 ND\QDNODUÕ EHOLUOHPHNWHGLU� .RPúX
G�÷�POHU DUDVÕQGD IL]LNVHO HWLNHWOHULQ \DUDWÕOÕS NDUúÕOÕNOÕ LOLúNLOHQGLULOPHVL ]RUXQOX ROPDNWDGÕU� ,*3
QLn 
|OoHNOHQHELOPHVL DPFÕ\OD NRPúX G�÷�POHU DUDVÕQGD oRNOX ED÷ODQWÕODUÕQ GHPHWOHQLS WHN ELU ED÷ODQWÕ JLEL
WDQÕPODQDELOHFH÷LQL J|UP�úW�N� /03 NRPúX G�÷�POHU DUDVÕQGDNL EX ED÷ODQWÕODUÕQ \|QHWLPLQGHQ YH ELU
DUÕ]D GXUXPXQGD EXQXQ L]ROH HGLOLS EHOLUOHQPHVLQGH oDOÕúÕU� /03� GHPHWOHQPLú ED÷ODQWÕQÕQ ELOHúHQ ED÷ODQWÕ
,'
OHULQL WDQÕPODPDGD YH EXQODUÕQ IL]LNVHO GH÷HUH NDUúÕ G�úHQ 
HWLNHWOHU
 RODUDN NXOODQÕOPDVÕQÕ VD÷ODU� %X
LOLúNLOHQGLUPHOHU� KDWD\D DoÕN RODQ PDQ�HO \|QWHPOHU \HULQH� ED÷ODQWÕ \|QHWLPLQL J�oOHQGLUHQ /03
PHNDQL]PDVÕ\OD \DSÕOÕU� 'HPHWOHQPLú ED÷ODQWÕ LoLQGH ELOHúHQ ED÷ODQWÕODUD LOLúNLQ 
NRQWURO NDQDOÕ

QÕQ D\QL
IL]LNVHO RUWDPGD LOHWLOPHVL JHUH÷L \RNWXU� gUQH÷LQ� NRQWURO NDQDOÕ ILEHU ED÷ODQWÕQÕQ LoLQGHNL ODPEGDODUGDQ
ELUL �]HULQGHQ YH\D WDPDPHQ IDUNOÕ ELU (WKHUQHW ED÷ODQWÕVÕ �]HULQGHQ JHUoHNOHQHELOLU� .RQWURO ED÷ODQWÕVÕQÕ
J|]OHPHNOH� GHPHWOHQPLú ED÷ODQWÕQÕQ LoLQGHNL ED÷ODQWÕODUÕQ GXUXPXQX J|]OHPLú ROPD\Õ]� )RWRQLN
DQDKWDUODUÕQ VD\GDP RUWDP \DUDWPÕú ROPDVÕ� DUWÕN ED÷ODQWÕODUÕ J|]OHPH YH \|QHWPH JLEL JHOHQHNVHO yönetim 
X\JXODPDVÕQÕ HQJHOOHU� /03 ELU oLIW G�÷�P DUDVÕQGD� NRQWURO NDQDOÕ \|QHWLPL� ED÷ODQWÕODU GXUXPXQX
GR÷UXODPDVÕ� ED÷ODQWÕ |]HOOLNOHUL LOLúNLOHQGLUPHVL �HWLNHWOHU� YH KDWD L]RODV\RQX LúOHYOHULQL \HULQH JHWLULU�
.RQWURO NDQDOÕ \|QHWLPL LOH NRQWURO NDQDOÕ �]HULQGH oDOÕúDQ EDVLW ELU GXUXP NRQWURO VRUJXODPDVÕ19 protokolu 
oDOÕúWÕUÕODUDN NRPúX G�÷�POHU DUDVÕQGDNL ED÷ODQWÕODUÕQ NXUXOPDVÕ YH V�UHNOLOL÷L VD÷ODQÕU� %D÷ODQWÕ
GR÷UXODPD \|QWHPL LOH IL]LNVHO ED÷ODQWÕODUÕQ �YDUOÕ÷ÕQÕQ� GR÷UXODQPDVÕ JHUoHNOHúWLULOLU� %D÷ODQWÕ |]HOOLNOHU
DUDVÕQGD LOLúNLOHQGLUPH DPDFÕQD \|QHOLN 
/LQNg]HW
 PHVDMODUÕ �ED÷ODQWÕ ,'� NRUXPD \|QWHPL YH ED÷ODQWÕ
|QFHOL÷L� /03
GH NXOODQÕOÕU� %D÷ODQWÕ �]HULQGHQ LOHWLOHQ YHULQLQ IRUPDWÕQGDQ ED÷ÕPVÕ] RODUDN VD\GDP YH
RSDN �VD\GDP RODPD\DQ� D÷ODUGD ED÷ODQWÕODUÕQ L]RODV\RQX YH NDQDO DUÕ]DODUÕ \LQH /03 VRUXPOXOX÷X
DOWÕQGDGÕU�  
g]HWOH� NDUPDúÕNOÕNOD EDú HWPHN LoLQ /03
GH� 
SDUoDOD YH o|]
 JHQHO \DNODúÕPÕ L]OHQPLúWLU� %LU EDNÕPD
263)
LQ JHQHO D÷ NDSVDPÕQGD \DSWÕ÷ÕQÕ /03 ORNDO ED÷ODQWÕODU NDSVDPÕQGD \DSPDNWDGÕU� 'L÷HU ELU J|]H
oDUSDQ JHQHO \DNODúÕP 
|OoHNOHQPH
 VRUXQX LOH NDUúÕODúWÕ÷ÕPÕ] ]DPDQ 
VRUXQX \DUDWDQ
 E|O�P�Q o|]�P�Q�

ORNDO
 NDSVDPGD HOH DOÕ\RUX]� 
 
SONUÇ 
 
G-03/6 WHNQRORMLVL JHOHFHN QHVLO GDWD D÷ODUÕQGD JHQHO ELU NRQWURO \D\ÕOÕPÕQÕ |QHUPHNWHGLU� 0Hvcut çok 
NDWPDQOÕ \DSÕQÕQ EDVLWOHúWLULOPHVL VRQXFXQGD NDODFDN RODQ ,3 YH IRWRQLN NDWPDQODUÕQ RUWDN oDOÕúDELOLUOL÷L YH
|OoHNOHQHELOHQ o|]�POHUGH L]OHQHFHN JHQHO \DNODúÕPÕ VHUJLOHPHNWHGLU� $÷ODUÕQ LúOHWLP \HWHQHNOHUL DoÕVÕQGDQ
VHUYLV VD÷OD\ÕFÕODUD NXOODQÕFÕODUÕQ LVWHPOHULQL V�UDWOH NDUúÕODPDGD ROGX÷X NDGDU LúOHWVHO YH \|QHWVHO
PDOL\HWOHULQL GH D]DOWPDGD \DUGÕPFÕ RODQ *-03/6 KDOHQ ELUELULQGHQ D\UÕOPÕú RODQ WDúÕPD YH VHUYLV
VRUXPOXOXNODUÕQÕ GDKD HYUHQVHO ELU W�POHúLP PRGHOLQGH WRSOX\RU� *HOHFHNWH *-03/6 D÷ODUÕQ daha etkin 
NRQWUROX LOH JHOHQHNVHO VHUYLVOHU \DQÕQGD RSWLN WDEDQOÕ� |UQH÷LQ λ - servisleri , optik- VPN servisleri, 
GLQDPLN LVWHPH ED÷OÕ EDQGJHQLúOL÷L VXQXPX YH EHQ]HUL VHUYLVOHUL P�úWHULOHULQH D]DOWÕOPÕú PDOL\HWOHUOH
sunabilecektir. 
 
REFERANSLAR 
 
[1] E. Resen et al., 'Multiprotocol Label Switching Architecture,' Internet Draft, draft-ietf-mpls-arch-

07.txt, July 2000, work in progress. 
[2] D. Awduche et al., 'Multiprotocol Label Switching Archtecture,' Internet Draft, draft-awduche-

mpls-te-optical-02.txt, March 2000, work in progress. 
[3] D.D. Clark, 'The Design Philosophy of the DARPA Internet Protocols,' Proc.ACM Sigcomm., 

Stanford, August 1988. 
[4] J. Moy, 'OSPF Version 2,' RFC2328, IETF. 

                                                             
19 Bu mesaj 'KeepAliveHello' -�0HUKDED� \DúÕ\RUPXVXQ YH\D RUDGDPÕVÕQ"� DQODPÕQGDGÕU� 



[5] A. Banerjee et al., 'Generalized Multiprotocol Label Switching : An Overview of Routing and 
Management Enhancements,' IEEE Comms. Mag., January 2001. 

[6] S. Dixit and Y. Ye, 'Steamlining the Internet-Fiber Connection,' IEEE Spectrum, April 3001. 
[7] G. Armitage, 'Quality of Service in IP Networks,' MTP, April 2000. 
[8] E. Crawley et al., 'A Framework for QoS Routing in the Internet,' RFC2386, IETF. 
[9] R. Braden et al., 'Integrated Services in the Internet,' RFC1633, IETF. 
[10] J. Wroclawski, 'The Use of RSVP with IETF Integrated Services,' RFC2210, IETF. 
[11] S. Blake et al., 'Architecture for Differentiated Services,' RFC2475, IETF. 
[12] http://www.internet2.edu/qbone 
[13] E. Rosen et al., 'Multiprotocol Label Switching Architecture,' Internet Draft, draft-ietf-mpls-arch-

07.txt, July 2000, work in progress. 
[14] N. Ghani et al., 'On IP-Over-WDM Integration,' IEEE Comms. Mag., March 2000. 
[15] Z. Zhang et al., 'Lightpath Routing for Intelligent Optical Networks,' IEEE Network, July / August 

2001. 
[16] D. Awduche et al., 'Multiprotocol Lambda Switching: Combining MPLS Traffic Engineering with 

Optical Crossconnects,' Internet Draft, draft-awduche-mpls-te-optical--02.txt, March 2000, work 
in progress. 

[17] P. Ashwood-Smith et al., 'Generalized Multi-Protocol Label Switching (GMPLS) Architecture,' 
Internet Draft, draft-many-gmpls-architecture-00.txt, February 2001, work in progress. 

[18] K. Kompella, 'OSPF Extentions in Support of Generalized MPLS,' Internet Draft, draft-ietf-ospf-
gmpls-extentions-01.txt, March 2001, work in progress.  

[19] K. Kompella et al., 'IS-IS Extentions in Support of Generalized MPLS,' Internet Draft, draft-ietf-
isis-gmpls-extentions-02.txt, February 2001, work in progress. 

[20] P. Ashwood-Smith, 'Generalized MPLS Signaling - RSVP-TE Extentions,' Internet Draft, draft-
ietf-generalized-rsvp-te-03.txt, May 2001, work in progress. 

[21] P. Ashwood-Smith, 'Generalized MPLS Signaling - CR-LDP Extentions,' Internet Draft, draft-ietf-
mpls-generalized-cr-ldp-03.txt, May 2001, work in progress. 

[22] D. Awduche et al., 'Requirements for Traffic Engineering Over MPLS,' RFC2702, IETF. 
[23] P. Ashwood-Smith et al., 'Generalized MPLS - Signaling Functional Description,' Internet Draft, 

draft-ietf-mpls-generalized-signaling-00.txt, November 2000, work in progress. 
[24] K. Kompella et al., 'Link Bundling in MPLS Traffic Engineering,' Internet Draft, draft-ietf-mpls-

lmp-hierarchy-00.txt, July 2000, work in progress. 
[25] J.P. Lang et al., 'Link Management Protocol,' Internet Draft, draft-ietf-mpls-lmp-00.txt, August 

2000, work in progress. 
[26] K. Kompella et al., 'Signaling Unnumbered Links in RSVP-TE,' Internet Draft, draft-ietf-mpls-

rsvp-unnum-02.txt, September 2000, work in progress. 
  

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

)L]LNVHO 2SWLN .DWPDQÕ �)LEHU� 

 ùHNLO �� 2SWLNVHO �IRWRQLN� D÷ODUÕQ HYULPVHO JHOLúLPL� 

':'0.DWPDQÕ 

SONET SDH 

ATM 

IP 
IP / 

MPLS

IP / 
MPLS

'R÷UXGDQ  
MPλS / GMPLS 
WHPHOOL \DNODúÕP

IP / 
GMPLSSONET / SDH 

ATM 

IP 

IP 

Geleneksel 
 SONET / SDH 
WHPHOOL \DNODúÕP 

KatmaQOÕ <DNODúÕPODU 



 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IP/MPLS  
yönlendirici 

IP/MPLS  
yönlendirici 

OXC
OXC

OXC

IP ve Optik VHO $÷

ùHNLO �E� $NUDQOÕ PRGHOGH W�P D÷ÕQ WRSRORML ELOJLVL SD\ODúÕOÕU� 
 

OXC

2SWLNVHO $÷ 

,3 VÕQÕU

yönlendirici 

UNI 
UNI 

6ÕQÕU

OXC 
6ÕQÕU

OXC 

Çekirdek 
OXC 

,3 VÕQÕU

yönlendirici 

ùHNLO �D� Üste-VHULOL PRGHO RSWLNVHO D÷ WRSRORMLVL GÕúWDQ VDNODQÕ\RU� 

Çekirdek
OXC 



 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

FA-LSC 

FA-TDM 

FA-PSC 

FSC bulutu LSC  TDM PSC 

Fiber 
Demeti 

Lambda 1 

Lambda n 

'�ú�N GHUHFHOL /63¶OHULQ

kümelenmesi 
'�ú�N GHUHFHOL /63¶OHULQ

D\UÕúWÕUÕOPDVÕ 

ùHNLO �� /63¶OHULQ D÷ LoLQGH \DSÕODQPDVÕ.(FA- � øOHWLP .RPúXOX÷X� 


