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ABSTRACT

Recently, the network infrastructure has been required to be expanded due to the increase of the traffic usage,
but there are many difficulties in the existing network environment. In order to solve the difficulties, NFV
abstracts all the types of network resources and enables software-based automatic management and control.
Network Service (NS) of Network Function Virtualization (NFV) is composed of one or more Virtual Network
Functions (VNFs) to support a specific network service. The NS describes all the relevant information as well as
general information in Network Service Descriptor (NSD). In this paper, we first analyze the OASIS standard
document of TOSCA-based NFV information modeling, and model the information necessary for NSD based on
TOSCA, an information modeling language for cloud services and applications. We design and implement the
defined NSD using Composer provided by Cloudify which is open source based cloud orchestration framework.

Finally, the implemented NSD is deployed and validated on the OpenStack using Cloudify Manager.
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VNF2+ 3711¢] VDU(Virtual Deployment Units) ©]
Folx olem 2zt Wiy 7Y Has AZEe] 9lrk
VNF2| ABAlQl VDUE 3hte] A= 7HF wiAlel
wjE 5= 9lck CPo Ui oA Ut M3t
o] AM8-E+= ub, o} CP&= o 73t A4S 9
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o} W 7R "3 VLG T8 7S vlEH A A
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B3 AAe AMEH, v A2 cp22= W 7t
A #a AAel A=A givk VDU A7)
BAZ 93l Capability BindableS- #|-53lt) 144
> %+ 7§°] S48} bindable?} virtualLinkable-s 2+
=t} & M Bl Higt SRS 2 1 EA
2 VNF2] virtualLinkable 8-7-AF}-2- 9]0} o143}
o} 9] AAL w3l Forwarder capability S 2=
tl o]z UES=Z 299 A=2E skt A=
tl 23] 7004 444 CP21-> VNF29] &3 o144
olet

VNFel gk TOSCA 7]Hke] ozl = 1D,
vendor @ versions VNFD 5# &%xo dlsj
service_properties2 A2 &t}. topology_template--
VNE22] W% %25 A3t} subsititution_
mappings°llX] Node Type-> Service template©l] %]
F Ar8o] 7153 ER]lal tosca.nodes.nfv.vnf2 2 A
2]=]e] glr}. virtualLinkable requirementi= CP21-2

a8 7. Aulz "gE5Sleld VNFel| digk v o
Fig. 7. VNF mapping example on Service template

ARg3te] o] e} edAo] 7l5sltl. VNFE] 58 +
48242l VDU 54 2 vme]d] gt $A430E
ZEow artifact® AE¥ 3L Q= 71 w4l o]vlA] It
A% Zgshar 9lvk VNF29] $41Ql CP21<> VDUI
2] requirementel] W3t BIQIG-E ZFow] 9% 7} F
=5 $]3} virtualLinkable requirementE ¥3F5}37 ¢}
t}. CP22, CP23 ¥ CP24+= %5 VNF Y3 71} &
Fol| A= AZAolck

VNED(VNF Descriptor)el|4] %3&3F 4= ¢]+= Node
Types®l| tsle] A&3dtcl. AA] *tosca.nodes.nfv. VNF’
= VNFel| tig} Node Types= #&3}1 )tk VNF
Node Types+< [ETSI GS NFV-MAN 001 v1.1.1] <&
AellA Aols 7P B3 765 vehdch o=
t}E XE VNF Node Typesoll4 IHA== 7|8 elgle
E RE VNF rovh w2 3]s 915k da4 gl
= 7S 7 4= A &) “tosca.nodes.nfv.VDU”
Node Type-S [ETSI GS NFV-MAN 001 v1.1.1]¢l14]
Aol =24l VvDUel| gt A=l Ass et
Jitt. vDUE uix|= gl=zle] HW I}2}u]E](cpu,
memory, PCle, network)®} SW I}=2pa|€](hypervisor,
virtual switch)S 7FX|xZ it} TOSCA 7|Hto=
VDUe®l tidk NFVe} 7bAle] widAl S w35}
o] VDU =7} A4 aff 7pdwiAlell gk o]vlx]
AR, Fag A AR 5 Pl wixE o 2
23 ARES Jehllz 9le} “tosca.nodes.nfv.CP”
Node Type-S [ETSI GS NFV-MAN 001 v1.1.1]e]l4]
Aeldl =2l Al gt QEEE bl
gie}. dlE 5o CP E}sollA= virtual port, virtual
NIC address, physical port, physical NIC address &
vES = el Bagk TS vehia qlck 2
o] AZAL CP Elgle] A8 eg]loer mElg)ych

3.2 TOSCA 7|gte| NSD & ZHzZ

A HAZE FAE 7HEe 2 NSDel| AR mel
o B3 249l 7MISHE vE= 7)%54] VNF,
VNF7} Al 713 mialel] % of gt JRE5S
w2 VDU, Ao 2 7F e g skt 28
gk 142l CPE A|AFE<] 7153t Node Type &
A ojgic}, 217 8-2 VNF Node Typeell g Hw =
dgjolr}. VNF2] “id”, VNFE A33h= “vendor”,
VNF2] “version”-& F&3s}lx ¢lc}

% 9+= VDU Node Type©ll tgt Ax melgo]
ol 7P wAlel] w2 Al gk A58 Holsisich
imaget 7 WAl2] o]n]z] id, flavore 7MY w419
flavor id, Cloudify_agent:= 7} ™A12] agent ©|&
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# Virtual Network Function Component
tosca.nodes.etri.nfv.vnf:
derived_from: tosca.nodes.Root
properties:
id:
type: string
required: false
vendor:
type: string
required: false
version:
type: string
required: false

. VNF AHH ndz]
. 8. VNF mformatlon modeling

iy
Q@
©

# Virtualisation Deployment Unit
tosca.nodes.etri.nfv.vdu:
derived_from: cloudify.nodes.Root
properties:
image:
default: * *
flavor:
default: * *
cloudify_agent:
default: { }

T2l 9. VDU AHu wdg
Fig. 9. VDU information modeling

olc}. o] inputalS HOZ who} AA| A6 i
2| Al EAFke] Hod¥ich

I3 10> CP Node Typeell tgh Axr mwlg)o]
th. CP= =2|A ]l AZA el gt lEEE Fdsh=
Connection Point2] <fojo|c}. &Aoo 2= 143
o gt id, AA-N N type T 7HAIE A3
th typelE & 4 9l <> virtual port, virtual

NIC address, physical port, physical NIC address -5
o] B4 o WA slolo} ghel.

# Connection Point
tosca.nodes.etri.nfv.cp:
derived_from: cloudify.nodes.Root
properties:
id:
type: string
required: false
type:
type: string
required: false

T2l 10. Cp HH =z
Fig. 10. CP information modeling
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topology_template:
inputs:
flavor ID:
image ID:
agent_user:
vADC:
type: tosca.nodes.nfv.vnf
properties:
id:
vendor:
version:
relationship:
forwarderl # the subsititution
mappings in VNF1 has
forwarderl: [CP11, forwarder]
forwarderl # the subsititution
mappings in VNF1 has
forwarderl: [CP12, forwarder]
vADC_VDU:
type: tosca.nodes.etri.nfv.vdu
properties:
Cloudify_agent:
flavor:
image:
relationship:
type: tosca.relationships.contained_in
target: VADC
vIPS:
type: tosca.nodes.nfv.vnf
properties:
id:
vendor:
version:
relationship:
forwarderl # the subsititution
mappings in VNF1 has
forwarderl: [CP21, forwarder]
forwarderl # the subsititution
mappings in VNF1 has
forwarderl: [CP22, forwarder]
vADC_IPS:
type: tosca.nodes.etri.nfv.vdu
properties:
Cloudify_agent:
flavor:
image:
relationship:
type: tosca.relationships.contained_in
target: vIPS
CPO1 #endpoints of NS
type: tosca.nodes.nfv.CP
properties:
id:
type:
CP02 #endpoints of NS
type: tosca.nodes.nfv.CP

properties:
id:
type:
a2l 11. NSD B =g
Fig. 11. NSD information modeling
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Cloudify+= Blueprint Composer& A-3-5k32 v}
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gunlcorn

readwrite

write \ugs_—
a S i —o {8 elasticsearch.«— .

data model ancl eventsflogs

web development, logslevents
one drop at tmt
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12l 12. Cloudify Managerell A5+
Fig. 12. Open Source structure in Cloudify Manager
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Gunicorn} Flask+= Cloudify®] REST AH]|2E- A
gtk Gunicorno] AW o8-S dh= F<F REST AH]
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Cloudifyellx] A= 7uke] AAA}2 AFg-H ) Celery
HAE 249 Stelt). Cloudify®] 2] 2Hizl, wi=
A oflo]E 8 F-E o]o]HEZ Celery”|HFoE
t}. InfluxDB+ A|A|E dlo]ef|o]~o]v] Grafana
InfluxDB] 22§ t)4]B.=o]c} RabbitMQelA]
AE 7149} InfluxDBell AlEshe=d] ARgEH,
InfluxDB Cloudify7} ¢1Ze]Alo]d 31EQ] £

OPm rlr ol _llm r{r

logstash |

logs/events

/ handler .
read logs I

and

i events

write metrics.
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Fig. 13. NSD generation using Composer
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tosca_definitions_version: cloudify { vADC:
imports:
“http://getcloudify.org.s3. amazo

inputs:
vADC_image:
description: In
vADC_flavor:

description: Flavor of the agent
vADC_agent_user:
description: User for connecting id:
vIPS_imag: type: external
description: Image to be used wh{ vADC_VDU:
vIPS_flavor: type: tosca.
description: Flavor of the agent relation
vIPS a5=rt user: type:
Jser f T target:
properties:
cloudify_,
type: tosca.nodes.etri.nfv.cp flavor: {

image: { get_ input:

properti
cp id:
type: external_cp

vIPS:
type: tosca.nodes.etri.nfv.vnf
propertie
id: v
vendo!
ersion
relationships:
type: «

tauget
properties:
cloudify_agent: get_i
flavor: get_input:
image: { get_input: »

1% 14. ComposerE ©]-43F NSD A4 F= 3ol
Fig. 14. Generated NSD code using Composer

121 15, Managerol] #{*]¥ NSD Ax w2l
Fig. 15. NSD information model in manager

CPU Utilization - System

a Physical Memory Disk 10

Network 10 - RX Network 10 - TX

a2 16. CPU ¥ YESH= Asol dig Az 2ue
Fig. 16. Real-time monitoring of CPU and network
performance
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