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ROUTING OF NAMED DATA OBJECT WITH SEMANTIC PART
OF NAME IN INFORMATION-CENTRIC NETWORKING

According to previous research it was proposed the three-dimension
address for NDO (Name data objects) [1-3]. As follows, the three tables
design. The first table matches semantic addresses to publisher ID address.
The second table matches publisher ID address to geographical address.
The third table matches semantic address to geographical address.

Let's walk through the process of adding, removing and matching an
entry to the routing table on an NDO request.

If a subscriber sends Interest Request Message (IRM) and it reaches
the router, the router will search its tables for an entry match. There are
three cases:

Case 1: If there is no positive match between IRM and any address-
ing table in the router, the router will broadcast IRM to the network from
all its interfaces in a spanning tree technique to avoid loops. When IRM
reaches the match in any router caching the content or even in the original
publisher cache, the latest will send a reply message to all requested inter-
faces, which sent IRM to it containing the data with the three publisher ad-
dressing dimensions. The reply message CRM (Content Reply Message)
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will allow updating all the routing tables across the requested paths towards
the subscriber who sent the IRM for the first time. Thus, when there are no
previous records in the tables, it will be created with a default TTL (Time
To Live);

Case 2: If positive naming matches occurs between IRM and routing
table and the router already caches the content, TTL will be updated (in-
creased) in the routing table more specifically TTL, which represents time
to live in the cache, will be calculated based on the number of subscribers
interested in the address and the number of usages of this address. Then the
reply message ARM (Address Reply Message) will be sent to the subscrib-
er with the three addresses dimensions without the content to allow the
subscriber to choose;

Case 3: If positive naming matches occurs between IRM and routing
table but the content is not cached locally in the router, the router will for-
ward the message toward the nearest publisher which could be a relay
cache or the original publisher directly from the interface connected to-
wards them since their ID or IP are recorded in the table. The latest will
send the reply message (ARM) with its three addressing dimensions. This
case applies when the subscriber making a video call or asks for a video
from certain publisher as you tube.

After many requests, the TTL will reach a threshold defined by the
administrator (threshold TTLth) allowing to caching the data and as TTL
increases data caching time will increase. In all cases, the interfaces in the
tables will be learnt from the interface that passed the reply message

Now let’s review the process of removing records from the routing
table. TTL will decay automatically with a ratio y defined by the adminis-
trator. If TTL reaches the minimum threshold i.e., (TTL =) which means
there no interests from subscriber exists for a long time, then the record
will be removed from the table and from the cache, if it exists which will
allow the table to be always dynamic and up to date. Considering the case
of subscriber message coming from interface matches the advertised nam-
ing of the publisher, the router will automatically increase the TTL of this
interface if the match of the data already increases. However, if it was not
existed, the source interface of the subscriber message will be added to the
publisher record in the routing table and then increase TTL.

Another important process is merging. Merging is the process to
generalize the addresses in the routing table in order to reduce its size. In
semantic address, the specific relations will be merged into the general re-
lations. In publisher ID address, the table will keep the most general pub-
lisher ID depending on the number of requests. In geographical address, the
merge will take place on the network. If we have any super network and the
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subnetwork on the same interface, super network will be considered and
the sub network will be discarded.

Matching is the process of comparing the addresses of the IRM to the
addresses existed in the routing tables and find the best match based on the
longest prefix match. Matching occurs on three levels based on the IRM
address content: semantic matching, geographical matching, and publisher
ID matching.

Semantic matching: each semantic address is composed of a set of
ORO chains. When an IRM holding a semantic address is requested, the
router will search for the ORO chains of this semantic address in the geo-
semantic and semantic-ID routing tables respecting the logical relations
(or/XOR/and/in/super) determined by the user. Knowing that in semantic
matching the router choose from its tables only ORO chains from the same
information source (Publisher ID, Geographical IP). In a brief, the semantic
matching is the matching of the semantic address by matching all chains
for the same source.

Geographical matching: when an IRM holding a geographical ad-
dress is requested, the router will search for the longest prefix match in the
geo-semantic and geo-ID tables to route IRM to the requested information
source. If the requested IP is not found in the last router, because the mobil-
ity of the user, this router will multicast the prefix to all the nearest neigh-
bor subnets with fixing the suffix which is based on EUI64 address as-
signment (for more details about how to reach a mobile user see mobility
section).

Publisher ID matching: when an IRM holding a Publisher ID is re-
quested, the router will search for this publisher in the semantic-ID and
geo-ID tables. When the router finds a positive match respecting logical re-
lations, it will route the IRM toward the source of information using the
geographical address.

We addressed the problem of Routing in the field of Information-
Centric Networking (ICN) where a new semantic-based scheme is pro-
posed to solve the obstacles facing IP networks.

REFERENCES

1. G. Jaber, N.V. Patsei 3D-ROUTING TABLE ALGORITHMS IN
SEMANTIC INFORMATION CENTRIC NETWORKING // Uuadopma-
[IMOHHBIE TEXHOJIOTUH : MaTepualbl 84-i Hay4.-TeXH. KOH(EepeHLUHu Mpo-
(heccopcKo-Mpeno1aBaTesIbCKoro coCTaBa, HaAy4YHbIX COTPYJIHUKOB U aCIIH-
pPaHTOB (C MEXIyHapOAHBIM yuacTthem), MuHck, 4-14 despans 2020 roga
[OnexTpoHHBIN pecypc] / oTB. 3a u3ganue W.B. BoittoB; YO BI'TY. —
Munck : BI'TY, 2020. — c. 79-80.

77



2.Jaber, G. Semantic information-centric networking naming
schema / G. Jaber, N. V. Patsei, F. Rahal // Tpynst BI'TY. Cep. 3, ®usuko-
MaTeMaThuueckue Hayku u uHpopmatuka. - Munck : BI'TY, 2020. - No 1
(230). - C. 69-73.

3. Jaber G, Patsei N., Rahal F., Abboud A. Naming and Routing
Scheme for Data Content Objects in Information-Centric Network // 2020
Open Conference of Electrical, Electronic and Information Sciences (eS-
tream): Proceedings of the Conference : April 30, 2020, Vilnius, Lithuania,
. IEEE -2020. P.93-97.

V]IK 316.776; 004.056.5
E.A. T'onuap, mar.; FO.A. HucTtsikoBa, mper.-cTaxep;

A.C. Ilaxoako, accuct. (BI'TY, r. Munck)

YI'PO3bl H IPOEKTHPOBAHUE BE3OITACHOCTH.
NHOPOPMAIIMOHHO-OPUEHTUPOBAHHbBIX CETEN

NudopmanmonHo-opuentupoBannas cerb (ICN — Information
Centric Network) — 370 HOBasl ceTeBas mapajurMa, KoTopasi 3aMeHseT I1I1-
POKO MCTIOJIb3YEMYI0, OPHCHTHPOBAHHYIO Ha XOCT, B CETSIX CBSI3M (HAIPH-
Mep WuTepHEeT, MOOWIBbHBIC CIEHUATBHBIE CETH) C HWH(POPMAIMOHHO-
OpPUEHTUPOBAHHOM MAapaJUTMOM, KOTOpas ONpeneisieT MPUOPUTET JOCTaB-
KM MMEHOBAHHOTO KOHTEHTA, HEe oOpaliasi BHUMaHUS Ha MPOMCXOKICHUE
KOHTEHTA.

[Tapagurma ICN 1o cBOE# CyTH TOIEPKUBAET HECKOJIBKO (DYHKITUN
0e30macHOCTH M KOH(PUICHIIMAIBHOCTH, KOTOPBIE BCE €Il€ HEAO0CTAaTOYHO
JOCTYITHBI B TIApaIuTMe, OPUEHTUPOBAHHON Ha XOCT.

Opnako, /CN umeeT HECKOJIbKO HEPEIICHHbIX MPOo0JIeM, CBI3aHHBIX
¢ 0€30IMaCHOCThIO U KOHPUICHIIMAIBHOCTBIO, KaK CTapbIX, TaK U HOBbIX. Ha
JAHHBIA MOMEHT JIF0OOM KOHTEHT OPUEHTUPOBAH Ha 3alpocChl MOJIb30BaTe-
JIs1, , 3HAYMT, JOJKEH 001aaTh TAKUMU CBOMCTBAMHM KaK: OTKa30yCTONYH-
BOCTb, OBICTPBIN JOCTYI K KOHTEHTY, BBICOKAss CKOPOCTh JIOCTAaBKH, a TaK-
e 0e30IMacCHOCTh KOHEYHOTO IMOJIb30BaTENsl U KOHTEHTAa MOTPEOIsIeMOro
uM. Mcnonb3oBanue apxutektypsl /CN cokpaiiaer BpeMs MPOCTosi CUCTe-
MBI U3-32 cOOEB cepBepa, HaNpuUMep, Takue cOou ObUIH Y TOJIb30BaTENeH
Netflix, Pinterest u Instagram B CIIA (22 oxtsa0ps 2012 r.). Takum oOpa-
30M, YYHUTBIBasi BBICOKYIO CKOPOCTh PAa3BUTHUSI JAHHOTO HAalpaBJICHUS
JOJKHBI PeIaThCsl BaXKHBIE 3aa4d, CBSI3aHHBIE ¢ 0€30MaCHOCTHIO: oOecre-
YeHUE MPUBATHOCTU U KOHTPOJIb JOCTYIIA.

Y4uThiBas TO, YTO UMEHOBAHHBIM KOHTEHT MOJKET XPAHUTHLCS TIE
YrOJHO B CETH; KaXKIblii MH(POPMAIIMOHHBIN OOBEKT JOJHKEH OBbITh YHHU-
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