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� IntServ ���� DiffServ (IETF)
• Integrated services (IntServ)

• ������ QoS��	�
��
�

• �������������������� !"

• Differentiated services (DiffServ)
• ������ QoS��	�
��
�

• �������#"$����������—%&'(�)*�"+,-.



�

�Networking Architecture Workshop 2000-2-3

DiffServ ������������������������������������������������������������

�QoS ����������������������������

• ���� QoS���� �!"#$%&

�QoS �������������������������������� (��������������������)

����������������������������� - ����� !"�#$����%&������� !"�#$����%&������� !"�#$����%&������� !"�#$����%&��

• SNMP

• COPS

• API
(CORBA IIOP)

• CLI ('��()*)

DiffServ
Domain

Deploying rules
with MF

classifiers

Deploying rules
with BA

classifiers

Policy Server

Application
request

Operator
command
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• SNMP:
+,�-� get/set ./&

• API:0123.4./&

• 567�89:
;
(� 56:
;).

�+,�-. ��)*+,�-. ��)*+,�-. ��)*+,�-. ��)*

• 0<=�>:?@AB
;&
• CD�'�./AEFG#HI
JK!LM4H?@AB
;&

• N��O���PQRS�!"
#LM�TUV
?@:$%

• /�)0��12345 6789-:6;<$=!">
(COPS�""?)

Syntactic and semantic gap

SNMP & MIB
COPS
& PIB

API
(IIOP)

Policy rules

Network nodes (routers, switches, …)

Policy server
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������ �!"������ �!"������ �!"������ �!": #$%� ���&'(�&)*#$%� ���&'(�&)*#$%� ���&'(�&)*#$%� ���&'(�&)*

�/0123/0123/0123/0123?
• 5WXLM�YZ[\]:)*.HJ&

�/045678�63/045678�63/045678�63/045678�63?
• ^���_�`� ECDa���aA[b&

• (�)@��AB��6C�DE (F�E) 45 GH �I>

• B���JK�LM3NIIO�GH-*/�P�Q�RS*!TI>

�/09:;��3/09:;��3/09:;��3/09:;��3?
• ^���Ecd_�`�CDa�e.HJ&
• f�)*Egh`i����`	ejkS�)* (OPS5, Nexpert

Object 
l)#mn4o;b&
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#$%� )*�+,#$%� )*�+,#$%� )*�+,#$%� )*�+,

�12�'<�=12�'<�=12�'<�=12�'<�=

• pD��cd (building block rules)
• UVW�&XYZ[\]IO�^_�N+�&X>

• qr�_�
• ����Y�!`a�>

�>?7;��@/�3>?7;��@/�3>?7;��@/�3>?7;��@/�3?
• DSCP�2s
t� (DSCP = DiffServ code point)&

• qr�_��1Eu�v&
• DSCP�b6 64 45—cde !

• qr�_�Eiw��x#E
;&
• fg�h�6(�)@��AB��i45 ��j=]>

• fg�h�6B��i 6C��)k*,l*�5m=]��nI6op.
*�5m=]>

Building block
rule

Building block
rule

Linking
labelBuilding block

rule
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DiffServ -./01�������-./01�������-./01�������-./01�������
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Line Line

{| /�|B}~��

Matcher Policer Marker Scheduler

pD��

�q�
 nI6

���rsPA/�t�u
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+234�,5+234�,5+234�,5+234�,5: 6���#$�76���#$�76���#$�76���#$�7

�Matching 9:9:9:9:
• �D��m�!"�cd&
• �: if (Source_ip == 192.168.1.*) …;

�Policing 9:9:9:9: (Metering 9:9:9:9:)
• ^���a (��� �)�!"�cd&
• �: if (Average_rate <= 1Mbps) …;

�Marking 9:9:9:9:
• DSCPHBfZ�!"�cd&
• �: if (…) DSCP = 46;

�Discarding 9:9:9:9:
• iw�����!"�cd&
• �: if (…) discard_all;

�Scheduling 9:9:9:9:
• �zy��a / `w�����a�!"�cd&
• �: if (…) queue_priority = 6;
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#$%� )*�8+#$%� )*�8+#$%� )*�8+#$%� )*�8+

�����9:�A����9:�A����9:�A����9:�A (BCDE/FGBCDE/FGBCDE/FGBCDE/FG)
• if (Source_ip == 192.168.1.*) {

if (Average_rate <= 1Mbps) {
DSCP = 46; // EF
queue_priority = 6;

} else {
discard_all;

};
};
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#$%� )*�8+#$%� )*�8+#$%� )*�8+#$%� )*�8+ (19:19:19:19:)

�H�12�I������FGAH�12�I������FGAH�12�I������FGAH�12�I������FGA

• Matchingcd
• if (Source_ip == 192.168.1.*) Label = s1;

• Policingcd
• if (Label == s1 && Average_rate <= 1Mbps)

Label = s1_conformant;
if (Label == s1 && Average_rate > 1Mbps)

Label = s1_non_conformant;

• Markingcd

• if (Label == s1_conformant) {
DSCP = 46; Label = s1_EF; };

• Discardingcd
• if (Label == s1_non_conformant) discard_all;

• Schedulingcd

• if (Label == s1_EF) queue_priority = 6;
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#$%� )*�8+#$%� )*�8+#$%� )*�8+#$%� )*�8+ (19:19:19:19:)

�JKLM9:@�NO�PQJKLM9:@�NO�PQJKLM9:@�NO�PQJKLM9:@�NO�PQ?
• ��4oZbX��K�l��A
;fX:\Hb&

Policing:Classification:

else ?

source_net_1 source_net_1_conformant

source_net_1_nonconformant

Discarding:
drop_all_packets

Scheduling:
queue_priority = 6;

or

Source_IP ==
192.168.0.1 ?

Information_rate
<= 2Mbps ?

Marking:
DSCP = 46

source_net_1_EF
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;<����=�;<����=�;<����=�;<����=� / API>?�6���#$>?�6���#$>?�6���#$>?�6���#$

�H�9:;��12@RS����%&��T�UVW�H�9:;��12@RS����%&��T�UVW�H�9:;��12@RS����%&��T�UVW�H�9:;��12@RS����%&��T�UVW�

• SNMP (MIB�S)

• PIB (PIB�S)

• API (0123.4�S)

�X5� !Y45���MZ�X5� !Y45���MZ�X5� !Y45���MZ�X5� !Y45���MZ� MIB/PIB
• ��� 46th IETF#�� (1999� 11�)

• ���)v: draft-kanada-diffserv-qospifmib-00.txt

• wx�WG/BOF yz:

– RAP WG (Resource Allocation Protocol WG)

– CFGMGMT BOF (Configuration Management BOF)

– Diffserv WG —{|45
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�DiffServ [��/\]�����9:@9:;��12�I[��/\]�����9:@9:;��12�I[��/\]�����9:@9:;��12�I[��/\]�����9:@9:;��12�I

^_FGW�`^_FGW�`^_FGW�`^_FGW�`

• 5�m�pD��cd:
matching, policing, marking, discarding, scheduling&

• qr�_�&

�X5� �a�bcY�d- �e@X5� �a�bcY�d- �e@X5� �a�bcY�d- �e@X5� �a�bcY�d- �e@ DiffServ �fghi/j`�fghi/j`�fghi/j`�fghi/j`

• �� QoS� #t�S��&

• ��	
p�N��O��#t�S�� (CDa���a�N��O��).

�kl�mnkl�mnkl�mnkl�mn

• cd_�`)*���X ¡ (COPSx)

• }~ GR2000��,�a���.


