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Titl e Network Managenent System Configuring Technica

field The present invention pertains to a network
wornmgesmsat system in a broadband network, coRCT/gB2I05/01262

and updating network el ements through a command

| anguage, and a nethod therefore. Background art

Net wor k el enents such as routers, swtches,

mul ti pl exers, and other equi pnent to be controlled in

a network are managed and conflrol | ed through a

configuration | anguage. To control the network el ement

devi ces, commands corresponding to certain syntax are

entered. A command executes &itlunction in a controll ed

networ k el enent device. Conmands may often have one or

mul ti pl e par anetNstworkdManggement Syséarn CoprBawingt he

function. For instance, a command may be utilized to

turn on the fans in a netpasehkical #is@Nt. A paraneter to

the conmand nmay be the tenperature that nust be

reached _before the fans are turned on. A persaon is .

abl e t o ThAPEISSAEINVRMION MERRAB fVR NSHPr RABRAT GRS Sypiem. in a
brdadBshd REAMoHE, lﬁoﬁl‘fguﬁh@aﬁ@ﬂ?dh’diﬂg PR eRfned thradghtaCcommand

e

react to any unexpected avi our detected when the
langyaggRadiagnetiad theseforesuch unexpect ed behavi our may be

invalid command syntaxes, or utilizing a paraneter

that is not avail abl e i nBabrgreantiat!! ar system If the

functionality and configuration of network el ements

instead js controlled sof tware, the hynpn .

i nter act"lei‘l"?rg e:iegn%sis a0 tefs@aéwg?hes’rﬁ‘é‘“g%?(ﬂﬁa?%d piger equipment

to ?cii)b@nticﬂ]e@ﬁﬁé AbtAvOANANE niiAged bhé comtrsibd #hrotigh @ tomiigubatiohdanguage.
exi

bilit esigned into the system If th 12218
TospRiehihe REgHColP BT GYBeg e B oM E AR P GRBAT! Syntex are
enief@D A dtnmaed B&Jcuted ABAGRANE Alcontedlledarevdk elentst device. Commands

may have to bere,vv(ittenin order to upderstapd the ,
maNIe8 Y8 2he REmE e RAFRBFIoBy OePa sPeS P ls LIGHaY Gpr instance,
a cRWFhATY hERBE BitiliZe8 b fign 6 tHdraRsined pembiicelementeAg@rarhéter to the

B b RS IR S H A o

A person is able to interpret documentation and understand the functionality of

the command syntax as well as to react to any unexpected behaviour detected when the
command is executed. Such unexpected behaviour may be invalid command syntaxes, or

utilizing a parameter that is not available in the particular system.

If the functionality and configuration of network elements instead is controlled
by software, the human interactivity is no longer a factor. The software is able to operate only
under the constraints or with the flexibility designed into the system. If the command syntax
changes from one version of network element image to another, a management software
application may have to be rewritten in order to understand the new syntax. As the number of
elements and versions of system images running on those elements increase, the complexity
for a network management system (NMS) to manage becomes increasingly complex and

unmanageable.

A NMS is utilized to manage portions of a network by talking to network agents
residing in nodes via a protocol. The NMS implements functions at the network management

layer, and can manage other MNS.
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A NMS is utilized to manage portions of a network by

talking to network agents residing in nodes via a
wonraaicoe®1s8s The NMVS i npl ements functions at thePOQESReN0R/001262

managenent | ayer, and can manage ot her M\S. Summary of

the invention One aimof the present invention anong

others is to solve problens related to changed

configurations through new syntaxes as the nunber of

network el enent devices and vérsions of system inages

running on those el eBghfrfaryYtthéffentibf conplexity for

a network managenent systemto manage becones

i ncreasi ngly conpl ex and unnmanageabl e under such

ci r cunsOanEd8 of thermresent inuenfioaaamang; ¢iIA TS BroiveRreRieXE gelated to
chérﬁ@& CQQ# RN %r@&qH'ﬁéWg)‘ﬁﬂﬁHs a3Qhd WanBeSF Rk RRment devices

o

ange en updating network el ement configurations.

andyRTEIONS otwiany limages sHYiRham Hiose glemeatciafispa Hd gapriexity for a
net%@@@ﬁéﬁ%rmérﬁ Vst tb ﬁ{a_naﬁ‘? Hecotdsihér8adindlf oRpRE aARunmanageable

resent 1 nvention 1 ntroduces an interpreter,

whi ch
undasseameramstancendics, thedssserbigverion iRfrrdvces inat ARl elsﬁs of

magﬁ%émergisﬁﬁ\ﬂa@%ﬁ% HE ehdifed \iiHehalpisng ﬂ_élwéﬁréléﬁéntdioﬁﬁgurations.

goal s, the present 1nvention sets forth a networ

managenent system in a broadband net Wgrk confi guri n% ;
and upd&urragt sesfigwaiions| cglﬁggﬁ%arpﬁc%'@wls ed B Rdqspgrammer (person for

hahdWHAERG 8:nehro§iat. TRk lofdbenERUEHtoR frRtfod@cetehn mestpryer! akich
for configuration of the network e|] enents; gg?g}mlatlon bl
autgmatieally shangss a1eavigasGopfiouralion travelk BERE Geadia alyes TRy variables.
depl oyed in the network el enment to configure the

el emgflachidPélaimy dtegodtd, e PrelsBntanviation betsdortiatieévork management
managenent system thus havi rh% stored an exac
P, Up2

VI | t.

sySff iy ar BopekANde PRI cABYaYT N, BEYOFH Slements through a
cofh2AB Hngah§® The syS.rM0ae6 Bessyst em a sof tware

interpréter conprised of describing text, having

limts for every variable in syptax field, and how

thi 52 SRORRCLSVBETRB BEUTelon B T AEMSPEEEMENS | | 2i ng a

dynam c library, which is connected to every network

el emegthpi(alidh .of &l syritex Hytitionf inkod tvathine reatiable donm, |deployed in the

syntax source code fi)e constjtut idJibrary g
ne ”f:rfa)f%r@?ri‘n %A ‘E%nil?ﬁnalg Qe ?fffgfsfﬁ%[na{%%ﬁ dn-a data file in the
manBg&mneritedystent,ltBas hagng stiréd enasxaet Earfigufation version copy running in a
configuration versions in said elenment (12); verifying
“ei"‘f?gk ﬁ'gWeE F? wﬁam%ﬁ%@?%ﬁ%ﬁ M'n the managenent
system by changi ng the
a software interpreter comprised of describing text, having limits for every variable in

a syntax field, and how this should be changed, said interpreter utilizing a dynamic library,
which is connected to every network element (12), and the type of software, said compiled
syntax source code file constitutes said library, which defines the command statements, and
said interpreter creating a difference file for new configuration versions in said element (12);

verifying the new configuration versions in the management system by changing the
stored data file in accordance with data in the difference file, and

deployment of the new configuration version in the network element, thus

“performing configuration updating on network elements utilizing the main part of earlier

configuration.

One embodiment of the present invention comprises that the new configuration
is utilized in verifying that the command semantics and syntax is correct.



10

15

20

25

stored data file in accordance with data in the
difference file, and depl oynent of the new

woanfeiogsmsat i on version in the network el enent, PCISE2005/001262
perform ng configuration updating on network el ements
utilizing the main part of earlier configuration. One
enbodi nent of the present invention conprises that the
new configuration is utili zedg’sn verifying that the
command semantics and syntax i%s correct. Anot her

enbodi rrmmoth“e@ réﬁmoamarﬂ BéhpriedstthdtiruiiRy wagé ofvifitiignDstatement exists,
state &l&? thus nornmalising the statenent to a
Statame

D P ReOMIRNLNRNt conpri ses a change

of comTand statenments to reach a defined goal, thus
recogni A nmthbhémbdcuufri‘eaf mﬁpmm%g@roe c6nishdlstatéibnts to reach a

el Belo s FRCOGRBE, Mg AP S0 ARRGRNCH, &, g B2yl cifferent

patdmadteisn order to address configuration related to a
specific context, the context is provided before the

command J i, nes onfl ur that context, in a.runni
confi gurdti gret efetergtgqqlrpgrg SQMPHRFS etﬁﬁfocﬁr%m?gs of Commands are
reagnized $6hdthabrdeheo addrpss ednfigaration relatbil e aapdcific context, the context
Lop of commnds to.be deployed  is nmade , ,
s MDvHEt: Btk e ot FRTISERG Tt BT AT THE g sRpfiuraton.
reachabl e. Nbreover, the present invention conprises a
nmet hod Net atihat fuwthér ambagemhtommﬁeerthaiemiedéte@s bhnarmalisation and

ver 1‘r cg gcl)rﬁﬁwtg\'\g%kd b%gnf ' gﬁa%gggﬁgﬂﬁ% net %orlﬁ element being

onmmand &eehamkefl ning a syntax for configurati on of t he
network el enents; conpiling of the syntax definiti on

el erent NOoRsr G Arer VB kRSt pisthadR syl ranagemen
systemaesiding i Blbeoadbanhd ectreonia geniiguring et eppatiryusstivanki edgments through
a R Ao OB g PRIl SRR ranagenent system

creating a difference file for new configuration
ver sidefiring aspitigk fax configunation df theemgiwertkeslernents;ai d
el ement (12) conprised of describing text, having

lim 'i:émbfﬂﬁg of Ghe/ syr‘%i.( ZEilt%{‘il‘ﬁtion into a machine readable form, deployed in the
network element to configure the element, and further stored in a data file in the

thyspprea

management system, thus having stored an exact configuration version copy running in a
network element also in the management system;

creating a difference file for new configuration versions through a software
interpreter in said element (12) comprised of describing text, having limits for every variable
in a syntax field, and how this should be changed, said interpreter utilizing a dynamic library,
which is connected to every network element (12), and the type of software, said compiled
syntax source code file constitutes said library, which defines the command statements
verifying the new configuration versions in the management system by changing the stored
data file in accordance with data in the difference file, and

deploying the new configuration version in the network element, thus performing
configuration updating on network elements utilizing the main part of earlier configuration
software.
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in a syntax field, and how this should be changed,
said interpreter utilizing a dynamc library, which is
woams@esmssl to every network el ement (12), and POE/SENDS001262

of software, said conpiled syntax source code file
constitutes said library, which defines the command
statenents verifying the new configuration versions in

t he managenent system by chan% ng the stored data file

in accordance with data in the"difference file, and

depl qylenﬂ?tﬁb@ oﬂﬁwf m@@éntQWeatmf)rots atfs 3 perfdrn té:lﬁ@oaimen@r&;f the above
us rrormn nti 1 O P I N
def g e rRpa G etE I Sokoianee Wi e Sioq Aenalfieptmethod diaims.

configuration software. The nethod of the present

invention is abl e tBrigieleboripticairopherdraingef the above
descri bed system errbodi ments in accordance with the

attache net ho nms. Brief.descri
the dr a\(b %égﬁ@ﬁ cetOr e, 9@$tqa‘@ﬁegcqrepwwgt%nqlﬁﬁrawmg §Fig. 11or a
bettercomieestariding ofi tlfm@tblgesdmawemgctamflwtﬁntg temboﬂltr_retnﬁs @:ﬂ diegn examples,
S Q e present invention wi its
Whléﬁ;g'ggn nséwgpgﬁa gi ven exanpl es, wherein the single
figure: Fig. 1 schematically i |lustrates a
conf i gurFig.itoschematicallgtiliustratees lhexvafigurationt of @ deddotyelament controlled

e .present invention. Detailed
by g@c“ﬂlgp |%%ch§a?'g%r%étm$$8%s%%%vﬁpﬁ%%s The present
i nvention introduces that only parts of nanagenent
sof t war e haveDetailbd deseriptéan ofrefarptbémhgdimedntsr k
el ement confi gurati ons. Network elenents are such

devi ces A% ;5@ g%ﬂ d%ﬁg%n%ttohg/fp%ﬁg ?maﬂg rﬁ&t}esoftware have

equi pnent ai ms
to be phanged arihen nwmnemmkcﬁheraeré csaﬁgumoescmmrpgmlemenusmre such

de?1 P&ah%é)llolu@f‘é %g\htgﬁe?é: #L@ (ﬂ eg@cﬁ,] SREY] EH%P' e&%@g@ﬁteéiﬁm@& ?o handle transfer of

hted throug aract
datacna%ﬁd insg hraadbadhogtwiork, pihich ar@s@famate @amftgutemt erface>
[ <0-255>] Syntax word list ip - internet protocol

In the following description, command syntaxes are highlighted through bold

characters.

Example of a command syntax:

[no] ip pim rp-candidate <interface> [ <0-255> ]

Syntax word list

ip — internet protocol
pim — protocol independent multicast. Enabling IP multicast on existing IP networks
rp-candidate —rendevouz point candidate

This type of command syntax is commonly used in documentations to teach for
instance programmers how to utilize the command. Brackets [ ], in this example, indicate
optional parameters, and the separate signs <> are used to indicate a textual variable input,
in this case the name of an interface in the system. Such a command syntax definition
implies multiple possible combinations in utilizing the command:
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pirn - protocol independent multicast. Enabling IP
mul ticast on existing | P networks rp-candi date
wonreaewstesyssiz poi nt candi date This type of conmaRATSYEZ0&%R01262
is commonly used in docunmentations to teach for
I nstance programers how to utilize the conmmand.
Brackets [ ] , in this exanple, indicate optional
paraneters, and the separate signs <> are used to
indicate a textual variable ir$put, in this case the
no'IpPimh-candidHte eflreheton t he system Such a command
syntax definition inplies nultiple possible
combi nations,in ytilizing the command: no ip pirn
noipg pim{Rreerdidate ateraet® %o i p pirn rp-candidate
ethernetO Oip pirn rp-candidate ethernetOip pirn
ip pin ep-edhdidhte &hbaiet®t O O The resulting action of the
command is different dependi ng on which conbi nati on

utilized.. The no k rd inplies that the command

'pPlﬂ’ﬁEQ?SH‘A‘FFF%FtBﬁH]ﬁ%%Bge returned to its default, but
if there are nultiple paraneters to the conmand (such
as bot h Thheesultingrdctior ohtheeomnthnt hediffersat dependingedn wiieh

. r enpy | et,e co nd. or.. on|.
ool gy e Vet Rkl i Pt e RN fGtcPRllY shouia be
retneiedaio ks défantt bt if ¢ete areanditiplapaesndtesto tHeesapmhand (such as both the
. e a r.to v or. Jt is appreciated that
ST 8 Dt Pt ERE o kshub P (eRig R goBbte command
or gialy palt loéthedondtidnlity. (fthid is Zledidéd by theawtlory wleaaheérdivendor and varies
ser or, . .progranmer is able to interpret the

fro%’oeg%%'ﬁtttgte%%ﬁenéﬁﬁd M?{bdé’(?{ \é(?p(ﬁiof'he functionality of the

command syntax as well as to react to any unexpected

behavi oliris dpftrecitited thdtdime synda)corovided isi 281 exeeqld, @nd tiatether

va@#ﬁ%aéé@ﬁ(@eeﬁﬁlﬁgd P Eac\{)'aﬁ%?@ obe invalid command

p pm T p-can r using a paraneter

(ethernetO that is not available in the particul ar

syst em @sissubdprogranimaitisiable thintérasst dtehdocnatedlation fand nederstand

f [ .} l.gurat i e ;
tne R ARFH S SRR AGR e 18 et BB AR B faviour
defientedithienrthe coremand isséXeguted pOoe edch unepected behawiour may be invalid

. y .

ool S A BRLAU DR 1 RS ottt o
available in the particular system (should for instance be fastethernet0).

If the functionality and configuration 10 of network elements 12 instead is
controlled by software as in the present invention schematically depicted in Fig. 1, the
interactivity by programmers is no longer a factor. The software is able to operate only under
the constraints or with the flexibility designed into the system. If the command syntax
changes from one version of network element image to another, a management software
application may need to be rewritten in order to understand the new syntax. As the number
of elements and versions of system images running on those elements increase, the
complexity for a network management system 14 to manage becomes increasingly complex
and unmanageable.
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the constraints or with the flexibility designed into

the system [|f the command syntax changes from one
woenwiesrsef network el enent inmage to anot her, R®CT/SE2005/001262

managenent software application may need to be

rewitten in order to understand the new syntax. As

the nunber of elenents and versions of system i nages

runni ng on those el enents |ncrease the conplexity for

a networ k managerment system 18 to nmanage becones

o e hIBloFaTBiaR o AOFRSERATGE dhatRgbeRs i trouoh
thetpneszmng mvetonp ans &rwhere lencdnanand-$ymtaxiof amrgemth%deﬁned The

defﬁﬁgﬁagﬁmeg%%h@?cﬁ ntoaltﬁagllnﬁ{'}?%tdablﬁ o éﬁbegeé)lwéﬁdbgtr? into the network

nto machi né rea
elemedt t2phdyed dotat fiie that cant beusast oz ne@méﬁ@ﬁnagpzn%m etaagn :14 The

s S 8% T IR garn 2

the systeminmage 16 running in the network el ene
The conifhedommand stiueursfof theedatafile is sloged i dyﬂ@m@ally lﬁ?aded libraries,

wh ﬁ%&n@%éﬂhé Nﬁ%ﬁfjﬁ lls'alBreGEB'h%ﬁdlewgs ] gﬁﬁ@ﬁ%n batinghewN¥rsions of

S ableto ew conmman new
netwerlsélemsnicfoftwarawitiout indeing aswy thanaee tiheriivarsiduci ng
any changes to the software. According to the present

i nvent i Q\ECorﬁmg t& %ﬁﬁ@éen‘?fnv&ﬁlﬁ)ndmeacowén@ ofthaklagsrilé Bﬁables the

net wor k' managénent 'system 14 t0 performverificati
netmrkmahmnnem smi@mdwtp @eémﬂ warifigatioss neiatigalen and differentiation of

cmfﬁr%h& QEE%@%@(Q El?b‘lgih ?séfﬂr&éré"ﬁ‘ft@rpfé?éreﬂ'ﬁié @bRks t\ﬂ—chbr\‘é)bféﬁ{sV fistly to

y to ensure that the conman

enatratthawm @nkre@md statemeatsieaphisythe ﬂﬁﬂ@g‘émﬁﬁﬁg%v%ﬁtéﬁ?t?@ tgbe
deﬂggcﬂﬁﬁ)dthé %ﬁvo&l@% d&@ﬁ éﬁwd \ﬁanacﬂéfa%h%u@a QVoYl@hg onfiguratidn.

a Wor uratlon Second
Seocmdlyntcz Splirorerapmmapd alpé@te% 80 theaenly wpye%@a'e%@amnds are deployed to

r?é?ggﬂg%?erﬁée ! lﬁg@égooé’f%dcdnﬁblétg? n@ﬁltd@ﬁﬁ%urﬁﬁ@rﬂﬁﬁf mbf PR restart of

new con ation that may require
apple:stlmordlﬂnczﬂpm Incdhe ngw@rbelemnttu ons in the network
el enent. The software interpreter of the present

inventigfe sﬁft\ﬁ%ﬁﬁt’eﬁﬁé’tepéf tHE RIS iRgerkiBHN is cd’hﬁb’rls@& of describing text,

limts for every variab |nasyn tax field,

nd how
haying bmgmMeuerwe/aﬂﬂ@lﬂgb@sw@x igld ,raé\ﬁ’dwﬂth'SF&BPUPmeschanged and/for
rerﬂ%e%oﬁﬁ tgﬁgﬁlrbcfgeefr@ﬁﬁhfdret% iflize£8 d manﬂMlB%H%geable or updated) library,

angea dat ed rarg i's _connected

whcphe$ yorrr@tct@rtﬂ Pl T glemgnd 12.andi1he bypgrof seitwatgr & COVQP"Gd
so&r‘&gr&ha I?%BHét &tef |b§féhr&/ Swifienaéaredlc8Balk iR tdrihand statements.

whi C i nes/ equal s the conmand st at enents.

According to the solution of the present invention, the Network Management
System 14 has communication with a Network Element 12. The NMS knows the
configuration, consisting of command statements from the library controlled by the NMS
software interpreter as exemplified 16, 18 in Fig.1, and parameters’ running in the network
element as the NMS has previously deployed the configuration 16 to the network element 12.
A configuration change 18 is initialized by the NMS. In this example, the address on the
ethernet0 interface changes from 192.168.1.0 to 192.168.1.1. The metric value 55 used with
ip pim rp-candidate is removed but the rp-candidate will remain on ethernet0.Through the
content of the data file generated by the present invention, the NMS 14 is able to accomplish
the following; go through the new configuration 18 verifying that the command semantics and
syntax is correct. Where multiple ways of writing a statement exists, normalise the statement
to a common syntax (ip address 192.168.1.1 with netmask 255.255.255.0 can also be written



10

15

20

25

According to the solution of the present invention,

t he Network Managenent System 14 has conmuni cati on
waoizods/oaset wor k El ement 12. The NMS knows t he PCT/SE2005/001262

configuration, consisting of command statenents from

the library controlled by the NVS software interpreter

as exenplified 16, 18 in Fig.1l, and paraneters'

running in the network el enent, as the NMS has

previ ously depl oyed the confléhratlon 16 to the

aslr’iﬁlﬁrtlﬁghl g%ﬁﬁwmva g of oQ@Ih@'eQéiﬁﬁéﬁ d?fbc‘iﬂ?@%ﬁos%ﬁ)lé ﬁme consumlng task

add
formﬁogrﬁ@narﬁé}%fi@qlmcemﬁb% éOfB’I’?dﬁ gl@@erﬁtaaﬁqltlb)qurefené opragganize how

to &%hgb@Bminahd stAtemBERIsMtb feathldigefingd @éﬁ@un’ﬂ!éré‘tah&ln@ tHaﬂ* the ip pim rp-
r -cand| date i s renoved but the rp-candidate wl

capdiainethRraain 55,466 &p Pirm mgﬁn##ét%thsmﬂto gre e éaaﬁtcgmmands but

withi dlf?er&ﬁrb%h?ﬁ@c@rs@hdtth@t iR 6%@ B rehidve rc‘)hlyQﬁe 55 Bﬁrdm@erllﬁht t$retain the
able to accomﬁgl sh t | ow ng rou he new

re%té’ﬁ*“eg@m@ @W@prsﬁ if QPPIH‘étO“ttH% S CetrRddne Jhisnie e was to
bedBfhoved) aaiffdrentcBhin®tid wolke hSveBien! iBduRd Ay Fp Bim %Jchhaﬂate

a stat ement exi sts, nornalise the statenent to

etherpat®: Reaegaize Oroypingsct sammands swthet in arfenio r’f‘éf"i?&§ gonfiguration
relg{e% 6 a2eAIA- c@nﬁeﬁﬂ(lﬂeﬁgc@ ﬁtwrhétb?ﬁ@%oﬁ@t Haﬁ&Ab]e pré(/laéld before the

two way s of provi |ng a simlar otjectlve
commanddipas aerfigyringtwrt catied, t deprefnonpalisagon ahd M?f!f'oﬁtbon of the

coﬁﬁlfaﬁﬁd§@c§ Bé\@é Wnsﬁ&ﬂgdé ithddRERY Sdtad ‘Fﬁeﬁﬁorl( Sféﬁﬁa‘ﬁ't B&ng online and

how to ch ang conmand statenents to reach defi ned

regbable( Baeruse thimbMShasthat epgentiglyds en %@tzmev gbihe command
Iar@ﬁaﬁé 08 VrPthed Q‘nérﬂ &rﬁlﬁuﬂéﬁoﬁéﬁﬂjb&ﬁhSn@ Sl E@br@péfeﬁ before the unit
_ e same conmands but with different parameters and
is eyearingtallesyiadie rﬂeawpa«rrbl@eceb s istageomplishgd bydhe intasgretqref the present
inveflicH & bd&rib&ShpRk. t he command the no keyword is

applied on the command line. If the entire |ine mas to

be renoved, a different command woul d have ‘been is

ed
(noip ﬂ'lhteFPbryﬁb% BMS Hhdrouginis sritware Intretsder: isable o generate a

dlf&rré}#ﬂe' | 0%setwéerrBETBRIIS 8shfilghirttion M6 ahd &e e astiigaRsion 18. The
confiquration related to a certain context (interface

difterense Rnyv'@%bsem'@tﬁfprﬂteé90%%#@\%%0068965@%0& fRmmands required

to EHVERAe ARy coPfduratisr T@intd Ak neRtoffiduratidie1 Srmsut @kving to
normal i sati on and verification of the commands to be

cogpisitely eyvrita fherntipgernfighiation to the @eyv,qrﬁ glemedt Worr k
el ement being online and reachabl e. Because the NVS

has vat DifSfefd D0 adontainss traNexeeR ebmeRiPY s%étehiéﬂtsc‘éﬁ'rﬂﬁﬂ&mmed by the
NM%nﬁ]gage used _on the el enent, confi gurat

30 Gaie B8 ot BoafRrann Bt ks T, GoRTGUEE@Peseta and verfication

fundtishsIré@ireli o ke BRS MRRIRg cbRtftPationlintd the néw eenfijurtioad
by the |nterpreter of the present invention as

descrj bed a
'IJhe presen(% invention is not restricted to its described embodiments and given

examples. The attached claims do suggest further embodiments to a person skilled in the art.
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Thereby the NVS 14, through its software interpreter,
is able to generate a difference 20 between the
woumsioagzssonf i gurati on 16 and t he new confi gur RCT/SR2008/001262
The difference 20 provided by the interpreter contains
t he exact configuration commands required to convert
the running configuration 16 into the new
configuration 18 without having to conpletely rewite
the entire configuration to tBe network el enent 16.
The Diff field 20 contains the exact comrand
statenments, as determ ned bylaifA® NMS 14 copy data file
inthe library of the running configuration data and

veri§i eahbRbri LFﬂQﬁég‘éPn%nt rg8iaht, &l b ObrdBdSaridn etk Bhfiguring and
configuration into the new configuration. The present

updaiing Rtk Blemests thesigh iacqoaunang laRguagesemRTising:
enbodi ments and gi ven exanpl es. The attached clains do

Suggsabnrfééréyh%rxf&%ﬂ@mﬁ@%rﬁoﬁé&l@nmb&%rﬁmbI ed in the
art. C ai ns: . A network rranagerrent syst em I n a

broadband netvvork confi guri ng and u datin
el en®oRIiAR GligHd SYiBK AR t%ﬂ@ﬁg@c @sﬁﬁ'«aqq@ﬁ‘en c‘feployed in said

netd@f 'é%iné’)tntba&oﬁf@[lrégafdl @Iéhﬁint Oan@ffuﬁlﬁérdstbfﬁo\w la data flle in said
el enents; conpjla |on of s nt ax_ defnition int
MaRagePRt SyaieHh s a‘fllhg s@égfl ptnc%gwahgq Yersien copy finning in a

neﬂoﬂ@@heﬁ%lé@ﬂ@aﬂﬂrﬁﬁn?ﬁnﬁbrﬁbﬁeﬂ@rﬂt and further stored
in adata file in said managenent system t hus havi ng

stored an exact configura v un , .
! et dpfars Sets Sh R el et Ra xR o PR P glly variable in
a s?ﬁfa&\/ﬁ%lole alnﬂtlﬂ/\?thiﬁ §Hou¢d)l3@rchérﬁgbdofsaldeﬁterpréﬂeﬂgtll}:zmg a dynamic library,
having limts for every varia ntax, fi
whigh s RBUPRciREL OSSN B kcﬁ'sﬁﬁeﬁﬂ%% R Pl ae, sald compiled

syrith boirté Bode fil¥ RBRdtRUtbs BaIANYraryWitth d&fineenine coramahd statements, and
ever r}f) net wor

said terhesl s patios AaRnes ey e vt BoHgeions LG flegent (12)

l'ibrary, which defines . the command statenents, and
sai dvédiyiag pait tew cogurtion verbidrisein esaitembhagerhent syetem by changing

configyratjon versions jn.s erifying
said ataied ol miageraene bR ihede AMBEngt HE 2t nent
system by changing said stored data file in accordance
Wi t hdd;ﬁbymém shisdiddinkive cenfigardtioh eyersiod ide paidy netmoriofelement, thus

pe@cprgmpt%\cl)vn onft%oggﬁﬁﬁlﬁan%ebghp%ﬁibﬁ%é% Lﬁp d’ﬁ) rtilﬁa maln part of earlier

confiefuvatiok seftwarents utilizing the main part of earl | er

2. A network system according to claim 1, wherein the new configuration (18) is

utilized in verifying that the command semantics and syntax is correct.

3. A network system according to claim 1, wherein multiple ways of writing a

statement exist, normalising the statement to a common syntax.

4. A network system according to claim 1, wherein it comprises the changing of
command statements to reach a defined goal, thus recognizing that different commands are
similar, but having different parameters.

5. A network system according to claim 1, wherein groupings of commands are
recognized so that in order to address configuration related to a specific context, the context
is provided before the command lines configuring that context in a running configuration.
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configuration software. 2. A network system accordi ng
to claiml, wherein the new configuration ( 18) is
watddeiize®si n verifying that the conmand semant PCE/SEZINS/001262

syntax is correct. 3. A network system according to
claim1, wherein nmultiple ways of witing a statenent
exist, normalising the statenent to a conmon synt ax.

4. A network system according to claim1, wherein it
conprises the changi ng of confland statenents to reach

20 ﬁﬁ;'n 3 § dégﬁe%"[\g?rri%t%} E%Qﬂh% k) Slafntﬂ "ﬁ whbfdirf if@dteps of normalisation

| ng erent par anet ers.
and verificatiomof komy@némtca@eoie@lougd D mﬂdmwﬁhput {ltecneiyal network element

nds are recogni zed so that in order
baﬁ%% @{ress co |xr‘:#E)lﬂg;ljratlon related to a specific

context, the context is provided before the conmand
lines cént guathed) in Heathebwk exenagement (aygieRy residing in a broadband

netﬂif& R i %Hf@bhrﬁ:ea@gd ’é\ nporn'étw?df@tégﬂn@ﬁﬁofﬁb% tp @h#hdAd language,

“Wherern normal i sation and verification
compprisitgimands to be depl oyed is made w thout the actual
net wor k el errent bei ng online and reachable. 7. A

met hggnnh éMEorﬁT@ﬂ?ﬁ@ﬁ%ﬂéaléhéﬁWk ERRleAisng i n a
br oa wor k, configuring and updating net wor k

el enment s throu h a conmand | angu 0

defi ﬁ‘?l”ﬁ@lll%g gpﬁqlg@ypt@( d@gﬂflq)rg e & rgﬁctw%:e %rdagl:gg‘gmr@eployed in said

neﬁ}oﬁ{@'ﬁrﬁentcmbﬁﬂg‘ﬂl@é G!,faldS éle%e‘h‘f nbﬁd( fl;ilfﬂ"ic.i:rn!;foresli1 m it data file in said
machi ne readabl e Torm dep in said

magpgerapRt systeEdihugy hrdng Fros @é REAEt C%nffaurfaa?'f N@ES'% gAY funning in a

netwdrideldfleht 415 M 4t SRhSyeMmdIAGpEBAl System thus having
stored an exact configuration version copy running in

a network elenment also in said errent s te
cr eafiedlina & diferpacR dilg TPl Newr CHB{;Q‘E Eﬂmugh a software

mté’r?l‘e‘%érQH%atdhéI@MGHt ébn%?fsbw Gesdﬂ’bﬁ'igﬁéﬁt ﬁévuhgl lihAs €or every variable in a
ement conpri sed descri bi

n
syniar figldeapd iaw fiy &n oy Bewnasd: o) a“erarfaefhngm g Gynamic lirary,
whitRQs! bshrieetedta RUEH: nebRorid e'lé?ﬁé?rﬂ Rt the typel df Isbft\ngreasald compiled syntax

dynam c library, which is connected to ever
sowre adR e sAESHes 98 DGHY, se¥adafoss the f%ﬁ%\ g menks
syntax source code file constitutes said I|brary,
whi cherfgihl RaR! hdwe conmyipation Slepdisreintsaid management system by changing

said stored data file in accordance with data in said difference file, and

deploying said new configuration version in said network element, thus performing
configuration updating on network elements utilizing the main part of earlier configuration
software.

8. A method according to claim 7, wherein the new configuration (18) is utilized
in verifying that the command semantics and syntax is correct.

9. A method according to claim 7, wherein multiple ways of writing a statement
exist, normalising the statement to a common syntax.

10. A method according to claim 7, wherein it comprises the changing of
command statements to reach a defined goal, thus recognizing that different commands are
similar, but having different parameters.



verifying said new configuration versions in said

managenent system by changing said stored data file in
weacewrodszsge with data in said difference fil e, PAISE2005/001262

depl oyi ng sai d new configuration version in said

network el enment, thus perform ng configuration

updating on network elements utilizing the main part

of earlier configuration softvvare 8. A net hod

according to claim7, wherein!@he new configuration

(18) isqytig g?e?ﬁ’od %ct‘!c%lh%ytbn&alhha)’t vmb‘?elﬁ %%Bﬁﬂgs of commands are

semnt i 0’ ah ntax 1s correct. 9. accor d
recognigecBentiat imbrsiee fnadeliess gainéguiatien Eﬁlateﬁ tq a gpedfic context Jhe context
is &B@\H@d‘ﬁ&%bee%i%ta n?;é‘?\ TRbs 8 @uﬁ th§¥ rﬁé?&“ﬁa?&n@h iiration.

synt ax accor ng |m7 wherein i

conpri ses the changi ng of cormand st atements to reac
a defindad- domethodnagsording inrizinng. whereinithe stepgt of Sotmalisation and

ve fRAHE gﬁc&ﬁﬁaﬁdﬂd l?é deﬁWedh@%éE% WitHdu@ D hctual network_element being
araneters. 11. according to claim?7, wherein
oné)neoamirﬁg@haﬂe cormands are recogni zed so that in order
to address configuration related to a specific
...context, the context is provided before the conmand
i nes configuring that context in a running
configuration. 12. A nethod according to claim?7,
wherein the steps of normalisation and verification of
commands to be deployed is nade wi thout the actual
networ k el enent being online and reachabl e.



