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A Study on a Method to Automatically Generate Instructions to Configure

Network Elements Based on Network Configuration Design Specification

Abstract: Creating the instructions to configure a network is a time-consuming task for developers. Conventionally,
there are methods to assist them in writing such instructions containing the commands to configure network elements.
However, there is still not a highly flexible method to deal with various network configurations. To establish such a
method, this research aims to establish a highly flexible and strict notation for designing a network and to automatically
generate the instructions to configure the network based on a specification conforming to the notation. This paper
presents a method to generate the instructions to configure network elements based on the differences between network
configuration design specifications before and after changing, as a technique in an early step of our research. As a
result of applying the proposed method to a simple network, the instruction to configure network elements that brings
the expected result was obtained.
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: SwitchPort : VlanNeedSetting : Hostname
accsessVlan = 10 ipAddress = 192.168.1.1 255.255.255.0 name = Test1
nativeVlan inNatinside
mode = access ipTcpAdjustMss.
switchportTrunkEncapsulation ipVirtualReassembly g

| ipAccessgroup
" N interfaceVlanNum = 10
: EthernetNeedSetting narme = home

ipAddress
port=2
speed = auto

ipVirtualReassembly = true
ipAccessGroup
shutdown = false

: Link : Client

description = test1port2 to pc1 name = PC1
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VNS1 : VianNeedSetting Hn1 : Hostname

ipAddress = 192.168.1.1 255.255.255.0 name = Test1
inNatInside
ipTepAdjustMss
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ipAccessGroup num = 10
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HHFEES I —F EEERI ID |s8FdvF EVFEE |@Bfovl  [THEEO &S
SHeader 1B ERTEIR 1 |enable
$Header Bh0S FR IR 2 |configure terminal 1
Wlan B0 E3 3 |vlan <nurm> o 2
Wlan B ERT 4 |name <name> ]
Wan sllisd 5 |ho wlan <num> 2
YanMeedSetting BhL T3 6 linterface vian <nurm> o 2
WankeedSetting Bh0 T3 7 |ip address <ipAddress> 5}
WankeedSetting Bh0 T3 8 |ip acsess—group <ipAccessgroup? 5}
WankeedSetting Bh0 T3 9 |ip top adjust—mss <ipl cpfdjusthiss> 5}
WankeedSetting Bh0 T3 10 [ho shutdown 3} {shutdown> == False
WankeedSetting EillPf: 11 |no_interface vian <num> 2
WankeedSetting EillPg: 12 [shutdown a} <shutdown> == Trug
EthernetheedSetting  [1BA0/FI/EIBE |13 |interface fastethernet <port> ] 2
EthernetMeedSetting |80/ F 3 14 |ip address <ipAddress> 13
EthernetMeedSetting |80/ F 3 15 |speed <speed> 13
EthernetMeedSetting  |iBH0/ 30 16 |duplex {duplex> 13
EthernetMeedSetting  |iBH0/ 30 17 [ho shutdown 13 <{ghutdown> == False
EthernetNeedsetting  |Blk& 18 |no ip address <ipAddress> 13
FthernetMeedSetting |80/ F30/EIFE 15 [shutdown 13 {shutdown> == True
SwitchPort B0/ ER/EIRR 20 |switchport mode <{mode’ 13
SwitchPort Bhn F3 21 |switchport acosess vian <accsessilany 13
SwitchPort Bhn F3 22 |switchport trunk encapsulation <switchportT runkEncapsulation> 13
SwitchPort Bhn F3 23 |switchport trunk native vian <native\Wlan> 13
SwitchPart B 24 |no_switchport mode {mode> 24
SwitchPart B 25 |no switchport acosess vian <accsesslany 24
Link
Clignt
Fhode B copy runhing—config startup—config
Ehlode #® e xit
8 WaEa~y FFr L —+
FHEYEE RBEFE
FEL 25l enable O
enable configure terminal (8]
configure terminal no vian 10 o
no_vlan <{num> Vi no_interface vlan 10 (o)
no_interface vlan {num} VNS1 interface fast 2 O
interface fastethernet {port> ENS1 Ip addes 121_2'1 63'1 :0255'255'255'255'0 8
. - no _switc mode
ip address {ipAddress> ENS1 o
- no switchport access vlan 10 o
no switchport mode <mode> SP1 exit O
no switchport access vlan <accsessVlan? SP1 copy running—config startup—config O
exit Enter X
copy running—config startup—config vlan 100 L]
vlan {num> ViZ name Server g
it
name_<name. Viz exi
it interface vlan 100 O
exi ip address 192.168.2.1 255 255 2550 o)
interface vlan {num> VNS 2 no shutdown O
ip address <{ipAddress> YNG2 copy running—config startup—config o
no shutdown WNS2 Enter X
copy running—config startup—config interface fastethernet 3 O
interface fastethernet <port> ENSZ2 %E:?d auto g
speed {speed> ENSZ uplex auto
dupl <duplex> ENG2 no_shutdown O
uplex uplex switchport mode access O
no _shutdown ENS2 switchport accsess vian 100 O
switchport mode {mode’ SP2 exit O
switchport accsess vlan {accsessVlan? SP2 reload x
exit yes x
K9 av F7r7L—1t K10 AL 7=FIE
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