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Abstract

Information-Centric Networks (ICN) aim to transform the current
Internet from a host-centric model to a content-centric model. The main
component of ICN is the policy of caching and the routing algorithm used to
respond to user requests from caches. There are downsides to caching such
as redundancy of copies, or the availability of data in the cache with nodes
near to the end user, and ignoring it from the routing algorithms, as well as
Increase congestion on network nodes in caching policies and routing
algorithms. We suggest Caching and Routing Jointly (CRJ) to combine the
work of the cache management policy with the routing algorithm to achieve
common goals that increase the efficiency of the work of the ICN. We
perform a comprehensive simulation using Icarus simulator and using real
internet topologies; Simulation results: Increased cache hit rate, reduced data
replication in nearby nodes, reduced latency to process user requests, and
reduced network congestion and load.

Keywords: Information-Centric Networks, Caching Policies, Routing
Algorithms.
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Algorithm: Caching and Routing Jointly (CRJ).

Input: Graph G(V, E) , Request (receiver, content,max number of copies).
Output: Cache content and forward content to receiver.

Step 1: Get all content locations and calculate the number of copies .
Step 2: Determine nearest replica using dijkstra algorithm (shortest path).
Step 3: Determine primary path (from nearest replica to receiver).

Step 4: Determine unfilled cache nodes.

forward request (from receiver to nearest_replica)

for node in primary_path do

if node has cache then primary_node =node ; break end if
primary_neighbors = all nodes next to the primary_node have cache

if cache_node != None then

if number_of copies < max_number_of copies & cache_node in primary_path then
forward request (from nearest_replica to cache_node)

1
2
3
4.
5. cache_node=the nearest node to receiver in primary_neighbors
6
7
8
9

. put content in cache_node
10. nearest_replica=cache_node

11. number_of_copies= number_of_copies + 1

12. endif

13. if number_of_copies < max_number_of copies & cache_node not in primary_path then
14. cache_node=is selected from cache nodes and is determined by a specified steps
15. forward request (from nearest_replica to cache_node):async

16. put content in cache_node

17. number_of_copies= number_of_copies + 1

18. end if

19. new_cache_node=the nearest node to receiver in unfilled cache nodes
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20. new_ nearest_replica=the nearest node to new_cache _node in unfilled cache nodes
21. if number_of copies < max_number_of_copies & cache_node !'= new_cache_node then
22. forward request (from new_ nearest_replica to new_cache_node): async

23. put content in new_cache_node
24. endif
25. endif

26. forward request (from nearest_replica to receiver)
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