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Outline

• Technical specifications

– CCNx message format

– Reflexive forwarding operations

• Pub/Sub operations using Cefore

– Push (publish) small data

– Push (publish) video data divided by chunks
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CCNx Messages and TLVs

consumer producerforwarder

• Trigger Interest (TI)

• An Interest message sent from a consumer to a producer to 

trigger one or more Reflexive Interests sent by producer

• Reflexive Interest (RI)

• An Interest message sent from the producer back towards the 

consumer to fetch data

• Reflexive Data (RD)

• A Data message pushed by the consumer to the producer in 

response to a Reflexive Interest

• Trigger Data (TD)

• A Data message returned by the producer in response to a 

Trigger Interest to terminate the Reflexive Forwarding operation

・Reflexive Interest/Data・Trigger Interest/Data・Ordinary Interest/Data

Trigger Interest

Reflexive Interest

Reflexive Data

Trigger Data
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Reflexive Forwarding Operation – Trigger Interest

FIB

name prefix   face
------------- ----
/            1

1.1.1.1 2.2.2.1 3.3.1.1 3.3.3.1

FIB

name prefix  face
------------ ----
/123.net     1,2
/abc.com 3
/xyz.org 3

FIB

name prefix  face
------------ ----
/abc.com 1
/abc.com/a   2
/xyz.org/    3,4

PIT

name prefix   face
------------- ----
/abc.com/...  5

2.2.1.1 3.3.2.1

1 8 3 7 1 5

consumer forwarder A forwarder B producer

Trigger Interest
(/Name=abc.com/RNP=RNP_ID)

RNP_ID (e.g., generated by UUID [RFC9562] = 
F81D4FAE7DEC11D0A76500A0C91E6BF6) PIT

name prefix     face
--------------- ----
/abc.com/RNP_ID 8(3)
/RNP_ID         3(8)

PIT

name prefix    face
-------------- ----
/abc.com/...   7(1)
/RNP_ID 1(7)

TI-PIT
t-PIT (template PIT)

t-PIT (template PIT) entry has the Reflexive Name Prefix from the Trigger 

Interest as its Name field, and the incoming face list of the TI as the potential 

output face(s) for any subsequent RI received.
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Reflexive Forwarding Operation – Reflexive Interest

FIB

name prefix  face
------------ ----
/            1

1.1.1.1 2.2.2.1 3.3.1.1 3.3.3.1

FIB

name prefix  face
------------ ----
/123.net     1,2
/abc.com 3
/xyz.org 3

FIB

name prefix  face
------------ ----
/abc.com 1
/abc.com/a   2
/xyz.org/    3,4

PIT

name prefix     face
--------------- ----
/abc.com/RNP_ID 8(3)
/RNP_ID         3(8)
/RNP_ID 3(8)

PIT

name prefix     face
--------------- ----
/abc.com/...    7(1)
/RNP_ID 1(7)
/RNP_ID 1(7)

PIT

name prefix   face
------------- ----
/abc.com/...  5

2.2.1.1 3.3.2.1

1 8 3 7 1 5

consumer forwarder A forwarder B producer

Reflexive Interest
(/RNP=RNP_ID)

TI-PIT

RI-PIT
t-PIT

On receipt of RI matching the Reflexive Name Prefix (RNP) of a template PIT entry, a full 

PIT entry is created from the template entry and normal PIT processing ensues. The RI is 

forwarded over the recorded outgoing face(s) from the PIT as opposed to examining the FIB 

to find an appropriate next hop for that RI.
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Reflexive Forwarding Operation –Reflexive Interest (with chunking)

1.1.1.1 2.2.2.1 3.3.1.1 3.3.3.1

PIT

name prefix     face
--------------- ----
/abc.com/RNP_ID 8(3)
/RNP_ID         3(8)
/RNP_ID/Chunk=1 3(8)
/RNP_ID/Chunk=2 3(8)

PIT

name prefix     face
--------------- ----
/abc.com/...    7(1)
/RNP_ID 1(7)
/RNP_ID/Chunk=1 1(7)
/RNP_ID/Chunk=2 1(7)

2.2.1.1 3.3.2.1

1 8 3 7 1 5

consumer forwarder A forwarder B producer

Reflexive Interest
(/RNP=RNP_ID/Chunk=n)

FIB

name prefix  face
------------ ----
/            1

FIB

name prefix  face
------------ ----
/123.net     1,2
/abc.com 3
/xyz.org 3

FIB

name prefix  face
------------ ----
/abc.com 1
/abc.com/a   2
/xyz.org/    3,4

PIT

name prefix   face
------------- ----
/abc.com/...  5

TI-PIT

RI-PIT
t-PIT

RI-PIT
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Pub/Sub Operations using Cefore

• Consumer (publish) command : cefpubfile

• TI : cefpublile ccnx:/demo1 -f sample.txt

• Producer (subscribe) command : cefsubfile

• RI : cefsubfile ccnx:/demo1 -f sample.txt

Forwarder Producer

2. Send TI, create TI-PIT 
and t-PIT

7. Initiate TD operation

cefnetd cefnetd cefnetd
cefpubfile

3. Initiate RI operation 
using RNP

1. Initiate TI operation

cefsubfile

5. Push RD based on RI-PIT

Consumer

6. If Data is chunked, 

RIs and RDs are 

transmitted 

repeatedly (until end-

chunk) in parallel

4. Create RI-PIT based 
on t-PIT, send RI

8. Forward TD based 

on TI-PIT
9. Terminate TD operation
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Demo (Small Data without Chunk)
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Demo (Video Data divided by Chunks)
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Thank you
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