Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series Vol. (42) No. (5) 2020

(ASON\GMPLS) LT Alasall dyigeal) cludd) aSald (g gicaa gad

(SDN\OpenFlow) ciliasdly 48 aal) cluid) 8
TA Jles L
% ggia Jaelaud L2

(2020 / 9 /20 & L&ill 43 2020 / 4 / 22 £1y) fb)

a uaa.\.e O

Automatically Switched Optical Network — e sadizall dfgall cldl 48 cojell
@yl 435Y) 4 ddle 385, (ASON)\Generalized Multi-Protocol Label Switching (GMPLS)
Jeaiiall aSaill (e Aaslll JSLaal) Aylaril AAL Byg n Causel Agigual) A & aagal) pSatl) Al N
GlSis 3 GMPLS L)) asidl) asgall oSl Gaalat dlglas ciiin 28y L Adlad) dgsuall 404N cilide o
Internet Protocol /Dense Wavelength Division &l dasall Job aniy sucaiill/cuiy) Je€gig 0
Aal e il ol 3 Jadill vie S Taiad Cuke ) 4y e LSt Multiplexing (IP/DWDM)
ol A lSal) o3n Jia b aage oS5 (gsie s 2ely JaS OPENFIOW oSa5 (g5t 7yl iy (A
UCP aa5e oSa5 (55 sad Adasus 35038 el L oY) i Aipall ool s b aSall 44S Ay Yad
il Jl) a3 (s i ga Mall gl (8 Ll JLall (s «OpenFlow JsSsissdl ) TS i
Wl G Sl Gl el Akl 4 oSaill GMPLS alasind e a6l OpenFlow/GMPLS
iy ssal (Joliially SIgally glsiall) ) Jseill Jolad Tlee Tapdss anl) 138 o085 LA guiall culially [P
A (e Asial) dahidl 8 A8l ASON dfsal) i<l e d5dad)l OpenFlow s GMPLS aSal)
sl o) Gum e 480N Aglsiall Jladl e sy ansal oSl JelSidl Jall ol i) coyelil 5,
Al Gles e <Overall path provisioning latency (OPPL) &gl 4<uill & Ll gl S

Sl Jals Jeall dallass pasill lal)

(GMPLS acad)l c¥sS5igpull aamia i Jiag ASON LT dlasall 4 el cul€ail) sdgabial) cilalsl)
UCP aagall o&al) (g5iia «OpenFlow JsSsig sl «SDN Gl plly 48 el l<all

g — AEBU — 00 Asaly — Ayl gty Al dusaigl) Auls - cilig SV VLAY Awdin acd 3]
A = (Bl — (Bdiad daaly — A0l gty ASlal) duigl A8 -l AV VLAY Audit and 2ol M **
—Oapdi Aaaly Al gy AsiilGial) duaigl) IS —alig AYly cVLalY) dwsia and —(0LsiSy) Lo clahs il ***

g g — B

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
125



Tishreen University Journal. Eng. Sciences Series € 2020 (5) 2asll (42) alaall Zavigl) aglall . 050 daals dlas

Control Plane Integration of Automatically Switched Optical
Network( ASON)\Generalized Multi-Protocol Label Switching
(GMPLS) Networks into Software Defined

Networking(SDN)\OpenFlow Networks
Dr. Jamal Khalifa *
Dr. Ismaeel Janoud **
Yahya Hasan***

(Received 22 / 4/ 2020. Accepted 20/ 9 /2020)

O ABSTRACT O

ASON\GMPLS based optical network technology has shown high reliability recently, but
the issue of unified control of optical networks has become an urgent necessity to cover
problems caused by separate control between different optical network layers. The attempt
to implement GMPLS-based standardized control of Internet Protocol / Dense Wavelength
Division Multiplexing (IP/DWDM) networks has yielded satisfactory results but reflected
significant complexity when operating in real time. On the other hand, the OpenFlow
control level is offered as a promising solution to be a uniform control level for such
networks, but it is not yet effective enough to control optical switch nodes. Therefore, as an
intermediate step towards a unified UCP level entirely based on the OpenFlow protocol,
the logical thinking for the time being is to introduce an OpenFlow/GMPLS
interoperability control level that uses GMPLS to control the optical layer and the dynamic
coordination between the IP layer and the optical layers. This research presents a practical
application of interoperability solutions (parallel, overlapping, and integrated) for GMPLS
and OpenFlow control levels applied to the ASON optical network installed in the southern
region of Syria. The results have shown that the integrated solution for uniform control is
superior to parallel and overlapping solutions in terms of the overall path provision latency
(OPPL), at the expense of the high complexity of the design and processing of the load
within the controller.
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