1 METHOD AND SYSTEM FOR | MPLEMENTI NG AND MANAG NG VENDOR NEUTRAL NETWORK
SYSTEMS Field of the Invention [0001] The present invention relates to
networ k pl anni ng, inplenmentation and managenent. It relates particularly
to a nethod and system for optim zing the planning, design, equipnent

sel ection, inplenmentation and managenent of network equi pnment and
managenent systens. Background of the I{;venti on [0002] Conputers in offices
are often connected to one another for tommunication in a network system
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systens and test tools are connected to the network equi pnents at
different segnents of the connected network equipnents. [0003] Dependi ng
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[0002] Computers in offices are often connected to one another for communication in a
network system. A network system comprises of network equipments, network
management systems, test tools etc. Some examples of network equipments are
computers, routers, switches etc. These network equipments are normally connected to
one another in groups called segments. Network management systems and test tools are
connected to the network equipments at different segments of the connected network

equipments.

[0003] Depending on the size and capacity of the network, the network can be a complex
integration of wired or wireless connections of computers. The setting up and
management of the network systems to support diversified business processes is often a

long tedious process, involving multiple vendors and personnel.

[0004] Network system integrators or designer usually perform the planning and
implementation of the network. Before setting up a network of computers, the network
system integrator or designer will need to gather massive information on the

requirements of the users and equipments.

[0005] This is followed by tedious planning and designing of the physical and logical
connections of the network based on the requirements and equipments. Due to the

complexity of the network, planning and designing often requires long hours and going



2 through massive information. This task is highly dependant on the
experience of the network systemintegrator or designer. [0006] The

i npl enentation of a network also entails configuration of routers, swtches
and ot her network equi pnents to achi eve the requirenents of the network for
the end wusers. Trenendous anount of time is again required during the
gathering of information, planning and, configuration of these network
systens. [0007] Network systemintegrators also need to take extra care to
ensure interoperabi.lit and fo nce. ifferent petwork syst in
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considered by _the network system |ntegratoy when setting up the fwor k.
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i mpl ement ivigread b BAAY R Idifferent network systems vendors configure network systems
differently based on different sets of configuration commands and steps. Thus, network
system integrators will have to rely on the vendors for information on the configurations,
so as to ensure interoperability and compatibility of equipments when implementing the
network. Information provided by the vendors may not be accurate at all times and

consolidation of information from vendors is often a time consuming task.

[0008] On top of the challenges above, other factors such as optimum performance of
the network and its equipment, reliability of the network and costs are to be considered
by the network system integrator when setting up the network. This further complicates

the setting up the network.

Summary of the Invention

[0009] The present invention seeks to provide a method and a system that combines
planning, equipment selection, implementation and management of network equipment
and network management systems to achieve interoperability, reliability and optimum

performance in the shortest possible time.

[0010] The present invention seeks to provide a system for implementing and managing

a vendor neutral network system, the system comprising a template generator for




a vendor neutral network system the system conprising a tenplate generator
for 3 generating a plurality of tenplates, a configuration generator for
automatically configuring a plurality of network equi pnments based on the
plurality of tenplates, and a performance test controller for validating

t he vendor neutral network system by checking for any deviation between
the plurality of tenplates and a pluraljty of performance test reports.
[0011] Accordingly, in one aspect, the épresent i nvention provides A nethod
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Description of the Drawi ngs [0012] A preferred enbodi ment of the present
invention will now be nore fully described, by way of exanples, with
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initial renRileytofsérhplgtes endrhied, @); cohfiguring the plurality of network equipments, )
connecting at least one network management system physically to each segment of the
plurality of network equipments, f) conducting an initial remote testing, and g)

conducting performance testing with a performance test controller.

Brief Description of the Drawings
[0012] A preferred embodiment of the present invention will now be more fully

described, by way of examples, with reference to the drawings of which:

[0013] FIG. 1 illustrates a functional block diagram of the system in accordance with the

present invention;

[0014] FIG. 2 illustrates a flow chart of the method for selection, implementation and
management of vendor neutral network equipment and network management systems in
accordance with the present invention;

[0015] FIG. 3 illustrates a flow chart of the step of generating templates in FIG. 2;

[0016] FIG. 4 illustrates a flow chart of the step of conducting initial remote testing in
FIG. 2;




[0017] FIG 5 illustrates a flow chart of the step of generating user
requi rement specification tenplate in FIG 3; and [0018] FIG 6
illustrates a flow chart of the step of selecting vendor neutral network
equi pnents in FIG 3. Detail ed Description of the Drawi ngs [0019] A
preferred enbodi nent of the invention is described. In the follow ng
description, details are provided to dezgcri be the preferred enbodi nent. It
shall be apparent to one skilled in the art, however, that the invention

may be practic wi_t hou such details.. So of .these .details may not be
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managenenteqgipiief¥in FIhe. met hod and systemtherefore greatly reduces the
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and obtaining the network systens' performances. [0021] Referring to FIG
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the invention.

[0020] The method and system in accordance with the present invention offers a quick
and convenient system that assists network consultants or designers to set up a network
and configure the network equipments and network management systems in the network
systems. The system also allows network consultants or designers to verify the
performance of the network equipments and management systems. The method and
system therefore greatly reduces the time and effort required in setting up, configuring

the network systems and obtaining the network systems’ performances.

[0021] Referring to FIG. 1, an illustration of a system functional block diagram of a
preferred embodiment in accordance with the present invention is shown. The system
comprises a template generator 110 that receives users’ input on the requirements of the
network. Some examples of the requirements are floor plan, budget, duration for
completion of the network, number of users, existing available equipments etc. The
template generator 110 then generates a plurality of templates 125 that are required for
the configuration of network equipments and network management systems based on the

users’ input.



120, network equi pnent tenplates 135, costing tenplates 155, physi cal
network design tenplates 145 and | ogical network design tenplates 165.

Net wor k designers are able to physically connect a plurality of network
equi pnents 160 that are avail abl e, based on the physical network design
tenpl ates 145 and | ogi cal network design tenplates 165 generated. The
connections can al so be done in a sinulated environnent using a simnmulated
engi ne that creates simulated network ui pnrent nodel s connected to one
another in a sinpulated network. [0023] A configuration geperator 130
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150 can also be used to performrenote testing. [0025] The initial renote
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using protocols such as Simple Network Management Protocol (SNMP).

[0024] The connected plurality of network equipments 160 now forms part of a network
system. Network management systems 170 and test tools 150, if any, are connected
physically at various segments of the network system for performing an initial remote
testing on the network with the control of the network management systems 170.
Management system configuration files are also generated by the configuration generator
130 and loaded onto the network management systems 170. At least one test tool 150 can

also be used to perform remote testing.

[0025] The initial remote testing is performed to check on the functionality,
interoperability and performance of the network. After the completion of remote testing,
network performance parameters such as quality of Voice over Internet Protocol (VoIP)
packets, network systems’ Quality of Service (QoS), network delay, jitter, response time
etc. are stored as test scripts in the configuration generator 130. The network designer is
then able to redesign or reconfigure the network equipments manually after the remote

testing to improve on the network design.



[ 0026] The test scripts fromthe configuration generator 130 are upl oaded
to a performance test controller 140, which is connected to the network
managenent systenms 170 and test tools 150, to conduct further performance
tests. Performance test reports 180 are generated by the performance test
controller 140 and the results are analyzed and checked to determne if
the user requirenents have been net. This is done by conparing the
performance test reports 180 with the user requirenment specification
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interviewing etc. These user requirements comprise both non-technical and technical

parameters such as budget allocation, duration allocated for setting up the network,

existing network equipments available, performance objectives, future needs, etc.

[0028] With the collection of user requirements, a plurality of templates 125 will then be
generated 220 either manually or with a template generator 110. The plurality of
templates 125 comprises user requirement specification template 120, network
equipment templates 135, costing templates 155, physical network design templates 145

and logical network design templates 165.

[0029] Network equipments 160 that are available are then connected physically 230 to
form a network, with reference to the physical network design templates 145 and logical
network design templates 165 generated. Instead of physically connecting the network
equipments to form a network, a simulated network can be formed using a simulated

engine that creates and connects network equipment models in a simulated environment.




7 [0030] The network equi pnments are then configured automatically 240 by a
configuration generator 130. The vendor neutral configuration is perforned
with reference to the plurality of tenplates 125 generated 220.
Configuration files are generated by the configuration generator 130 and

| oaded onto the respective vendor neutral network equi pnents 160. Sinple
Net wor k Managenent Protocol (SNWP) may _be used to load the files onto the
respective vendor neutral network equipﬁents 160. [0031] Networ k nmanagenent

systens 170 and_ test tools 150, if any, are then connected ically 250
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reports 180, which are anal yzed and checked to determ ne whether the user
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gener at ed fenBmetionalify, ietaiererahiliGy BPTRREpl at e generator 110. [ 0034]
Tabl e 1 bel ow shows of an exanple of a user requirenment specification
tenplate. The user requirenent specification tenplate in Table 1 shows
user requife@prifle initial remote testing is performed 260 with the control of network

management systems 170 and test tools 150, if any, followed by performance testing
270. A performance test controller 140 is connected to the network management systems
170 and test tools 150, if any, to conduct performance testing 270. After performance
testing is completed, the performance test controller 140 generates performance test
reports 180, which are analyzed and checked to determine whether the user requirements
generated by the template generator 110 have been met. Any deviation from the user
requirements can then be remedied by redesigning the particular segment of the network.
All documents, templates, analyzed test reports generated in the process are then

consolidated 280 for future reference and maintenance of the network.

[0033] Referring to FIG. 3, an illustration of a flow chart of the step of generating
templates 220 in FIG. 2 is shown. User requirement specification template 120 is first

generated 300 either manually or using a template generator 110.

[0034] Table 1 below shows of an example of a user requirement specification template.
The user requirement specification template in Table 1 shows user requirements
categorized in the first column of the table, such as the applications supported in the

network, the number of users using the network, the type of infrastructure on which the



categorized in the first colum of the table, such as the applications
supported in the network, the nunber of users using the network, the type
of infrastructure on which the 8 network will be supported by and the area
of coverage for the network. In the first row of the table, the user

requi renents are categorized under existing condition, new requirenents
and future requirenents are tabul at ed. i sti ngNew Requi renment sFut ure
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Table 1

[0035] Based on the user requirement specification template generated 300, a check is
performed 305 to determine whether the existing network equipments in a present
network, if present, are able to fulfill the user requirements. If the existing network
equipments in the present network are able to fulfill the requirements, new physical
design templates 145 and logical design templates 165 will be generated 330. If there is
no existing network equipment or the present network equipments are unable to meet the

requirements, selection of vendor neutral network equipments 310 follows.

[0036] The quantity of network equipments and optimum selection of possible network
equipments to form the network are then decided based on the user requirement
specification template. Network equipment templates 135 and costing templates 320 are
also generated. The network equipment templates 135 describe the existing network
equipments that will be utilized when setting up the network, as well as newly selected
network equipments that are not in existence. The costing templates describe an estimate
of costs involved based on the type, model, and quantity of the network equipments
requirement 160. The costs include cabling costs. It is an estimate of the material costs

derived from the records of price of equipments captured in a database.



networ k equi pnents that are not in existence. The costing tenpl ates
describe an estimate of costs involved based on the type, nodel, and
guantity of the network equipnments requirenent 160. The costs include
cabling costs. It is an estimate of the material costs derived fromthe
records of price of equipnents captured in a database. 9 [0037] Physi cal
networ k design tenpl ates 145 and Iogicab network design tenplates 165 wll
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interoperability and performance of the network 600. This is one with the

control ofarrane@mmtkmrmmgmmﬂuM%rlmkaﬁt@ thgtloglwélr@tWQrk degign tPOPEYIS Next ,
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net wor k c{ﬁ¢ &bnei mbdl the I’é@cﬁmﬁéﬁcﬁdtrb@[ﬁlgeprﬁtocaﬂseecﬁlﬁ@d(ﬁﬁ eabh tovsdr, &cri pts 610
in the configuration generator 130. This is followed by | oadi ng the test

scripts to the performance test controller 620, which is connected to the
net wor k 7 : r
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of the ste&wOofin gEIEr &t inghosay. Remoid aastiig comprises checking functionality,
interoperability and performance of the network 600. This is done with the control of

network management systems and test tools, if any.

[0039] Next, network performance parameters generated by the configuration generator
130 for applications such as quality of VoIP packets, network systems’ QoS, network
delay, jitter, response time etc. are stored as test scripts 610 in the configuration
generator 130. This is followed by loading the test scripts to the performance test
controller 620, which is connected to the network management systems 170 and test

tools 150, to conduct further comprehensive performance tests.

[0040] Referring to FIG. 5, a flow chart of the step of generating user requirement
specifications template 300 in FIG. 3 is shown. User requirements received by the
template generator 110 are first categorized 410 into categories such as applications

supported, budget, number of users, design objectives etc.

[0041] The template generator 110 will next check for any conflicting user requirements
420 or insufficient information. Examples of conflicting requirements can be fairness of

distribution of users’ equipments versus optimum equipment performance for some



specifications tenplate 300 in FIG 3 is shown. User requirenments received
by the tenplate generator 110 are first categorized 410 into categories
such as applications supported, budget, nunber of users, design objectives
etc. [0041] The tenplate generator 110 will next check for any conflicting
user requirements 420 or insufficient information. Exanples of conflicting
requi rements can be fairness of distrifution of users' equipnents versus
opti mum equi prrent performance for sone1 0 users, stringent security
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then provide nore information 425 or change the priority setting of user
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[0043] If the information is sufficient and there are no conflicting user requirements, the
template generator 110 will proceed to generate user requirement specification template

300.

[0044] Referring to FIG. 6, a flow chart of the step of selecting vendor neutral network
equipments in FIG. 3 is shown. The user requirement specification template 120 is first
compared with existing network equipments 500 to identify the gaps between the

network equipments required and existing network equipments.

[0045] The gaps are tabulated in another template 510, which is to be compared with a
list of network equipments stored in a database 515 for matches between the gaps in the
template and the list of network equipments. Possible vendor neutral network

equipments are then selected 530 based on matches.

[0046] Selection of the possible vendor neutral network equipments is essentially based
on some key user performance requirements such as speed, security level etc. The
closest match from the database will be applied if none of the equipments in the database

match the gap. User requirements may also be ranked in order of priority. For example,



| i st of network equi pnents stored in a database 515 for matches between the
gaps in the ‘tenplate and the list of network equipnents. Possible vendor
neutral network equipnents are then sel ected 530 based on nat ches. [0046]
Sel ection of the possible vendor neutral network equi pments is essentially
based on sone key user performance requirenents such as speed, security

| evel etc. The closest match fronlthe at abase will be applied if none of
t he equi pnents in the database mat ch t e gap. User requirenments may al so
be ranked.in order of rit r _exa 11 i.f th lre of speed
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| evel of security. wi Il be appreciated that although one
preferredsenmmﬁlnent has been described in detail, various nodifications
and i nprovenents can be nmade by a person skilled in the art wthout
departing fromthe scope of the present invention. 12 Cainms 1. A system
for inplepgay) Mowadinst ppRRGItADhat MRS ofeprefedled REIHABIKenS JiS IRdh defeibedyst em
conprising: a tenplate generator for generatlng a plurality of tenplates; a
confi gur at @ﬁa@mp@ﬁ wpdifisptionsrsdampoarmynts 6t Pymadnby a pprsor sirilled inghe
network eqguj t | ates; and a performance
t est controP?Bﬂppaﬁmggéﬁgggﬂﬁﬁgsﬁggeéﬁ %%&Hg%%%g ‘net wor k syst em by
checking for any deviation between the plurality of tenplates and a
plurality of performance test reports. 2. The systemof claim1, wherein
the vendor neutral network systemconprises a plurality of network

equi pnents; and at | east one network managenent system connected to each
segnent of the




plurality of network equipnments for managing the plurality of network

equi pnents. 3. The system of claim2, wherein the vendor neutral network
system further conprises at |east one test tool for testing the
functionality, interoperability and performance of the vendor neutral
network system 4. The system of claim2 or 3, wherein the performance test
controller is connected to the at |east one network nmanagenent system
and/or the at |east one test tool. 5. The systemof claiml, wherein the
plurality of tenplates conprises a user requirenent specification tenplate
speci fyi nEli“H@ user requirenents; a plurality network equi pnment tenpl ates
descri bing existing network equi pnents that will be utilized in setting up
t he vendor neutral network system and newy selected network equipnents
that are ot i A systent fordeplemgnting ahd manaeging astendgr el attwerldestani,Bheig an
estimate of costs i.nvolved in setting up the vendor neutral network
system 1SEPPRCOPRIFPS of physical network design tenplates describing the

connect i on_ and (ahpgiqRIERIor 8 dehBrait WAIIIRAGE RIS, W th details on
cabling and connector types; and a plurallty of | ogical network design
y
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performance test controller generates the plurality of perfornmance test
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2. The system of claim 1, wherein the vendor neutral network system comprises
a plurality of network equipments; and
at least one network management system connected to each segment of the

plurality of network equipments for managing the plurality of network equipments.

3. The system of claim 2, wherein the vendor neutral network system further
comprises
at least one test tool for testing the functionality, interoperability and performance

of the vendor neutral network system.

4. The system of claim 2 or 3, wherein the performance test controller is connected

to the at least one network management system and/or the at least one test tool.

5. The system of claim 1, wherein the plurality of templates comprises

a user requirement specification template specifying the user requirements;

a plurality network equipment templates describing existing network equipments
that will be utilized in setting up the vendor neutral network system and newly selected
network equipments that are not in existence;

a plurality of costing templates describing an estimate of costs involved in setting

up the vendor neutral network system;




configuration files to be |l oaded onto the plurality of network managenent
systens. 10. The systemof claim 1, wherein the configuration generator
generates test scripts to be uploaded to the performance test controller.
11. The system of claim 10, wherein the test scripts are network
performance paraneters conprising quallBty of Voice over Internet Protoco
packets, Quality of Service, network delay, jitter and response tine. 12.
A nmethod for inplenenting and nanagi ng a vendor neutral network system the

met hod conprising steps. of: L obt ai ni ng user,. re U|rene1&% enerating a
plurality of t@ rah@sef RhysicahReiworh desietpfegplates 3686¥1bw& kagqg?rb ts to
one anoth d; d)
configuri %r %&% hfﬁértg?ln?%ﬁ?gﬂﬁﬁh E“@hﬁe%nlgtﬁ%{g%lﬁqﬁ? C@%ﬁe;ctecgtl néaéerllt% | east
one network rfaa@gﬁﬁlﬁtlytofs’@@baﬂmemldealghyerhpiateadélscnbmgrmﬁirmaﬁon belggiaat al ity
of network eqU| ment s; f) g) conducting an initial renote testing; and
conduct i n@etB%P REMEBEK t est | ng with a performance test controller. 13. The
nmet hod of claim 12, wherein the nmethod further conprises connecting at

| east one test tooI physically to each segnent of the plurality of network
equi prrent §. 14Th€hgmnnthbdkmm.irwhmﬁﬁﬂﬂmwmﬁnemnonhﬂlﬁmebgbmlﬁﬁuphéﬁhe

conpri ses steps of rat| ser U|re ication

t enpl at e; NBPYLl é?@??ﬁ%lﬁjg%%g ‘HB?O ?11[:)0 811% aret n?ﬁﬁ ABE KPR b ent s
ina pres?&hulgﬁhﬁgﬂg fulfill the user reqU|renents in the user requirenent
specification tenp ate;

7. The system of claim 1, wherein the performance test controller generates the

plurality of performance test reports.

8. The system of claim 2, wherein the configuration generator generates

configuration files to be loaded onto the plurality of network equipments

9. The system of claim 2, wherein the configuration generator generates

configuration files to be loaded onto the plurality of network management systems.

10.  The system of claim 1, wherein the configuration generator generates test scripts

to be uploaded to the performance test controller.

11.  The system of claim 10, wherein the test scripts are network performance
parameters comprising quality of Voice over Internet Protocol packets, Quality of

Service, network delay, jitter and response time.

12. A method for implementing and managing a vendor neutral network system, the
method comprising steps of:

a) obtaining user requirements;

b) generating a plurality of templates;

c) connecting a plurality of network equipments to one another physically
based on the plurality of templates generated;

d) configuring the plurality of network equipments;




b3) selecting a plurality of vendor neutral network equipnments; b4)
generating a plurality of network equi pnent tenplates; b5) generating a
plurality of costing tenplates; and b6) generating a plurality of physical
network design tenplates and | ogical design tenplates. 15. The net hod of
claim 12, wherein the step f) further cddnprises steps of: fl) checking
functionality, interoperability and performance of the vendor neutral
network system wherein the vendor neutral network system conprises a

plurality of network equi pments and at | east one network na nt system
connected to edeh sé@ﬁ'ﬁ?ﬁtg@fattl?%&o’b? BFyork g}iag}flg%q%y%ﬂgcﬁggﬁﬁgﬁ(% ??5‘?1
managi ng tﬁgm%ﬂﬁf%éélﬁra@ifty SEl M6 eﬁgg;nggﬁ%r;lts; f2) generating a plurality
of test scripts and stori'ng the plurality of test scripts in configuration

generator; f3) fl oadicogdedimgphunidbi reynotf testey; astri pts to t he performance
test controller. 16. The method of clai.m 14, wherein the st |) further
Conpr 905 bI0) i ORI e uRCE SRHNE ST onEse jes SR ni ng 1 1
there is any conflicting user requirenents or if the user requirenents
information is sufficient; bl2) pronpting user for nore information to
resol ve cohd. i ckliemgethedof claioylid,védreegin she mpiboé furtheheompniseb i ct i ng user

determning i1 ohBamR it hbe iSEloq Bhiruhoh e ASben Bl FER ) 1)

gener at i NtheUS6rk dgBiprien@Ment specification tenplate. 17. The nmethod of claim
14, wherein the step b3) of selecting a plurality of vendor

14.  The method of claim 12, wherein the step b) further comprises steps of:

bl)  generating user requirement specification template;

b2)  determining whether existing plurality of network equipments in a present
network fulfill the user requirements in the user requirement specification template;

b3)  selecting a plurality of vendor neutral network equipments;

b4)  generating a plurality of network equipment templates;

b5)  generating a plurality of costing templates; and

b6)  generating a plurality of physical network design templates and logical

design templates.

15.  The method of claim 12, wherein the step f) further comprises steps of:
f1)  checking functionality, interoperability and performance of the vendor
neutral network system,
wherein the vendor neutral network system comprises
a plurality of network equipments and
at least one network management system connected to each segment of
the plurality of network equipments for managing the plurality of network equipments;
2) generating a plurality of test scripts and storing the plurality of test scripts
in configuration generator;

3) loading the plurality of test scripts to the performance test controller.

16.  The method of claim 14, wherein the step bl) further comprises:

bl10) categorizing user requirements;



neutral network equi pnments further conprises: b3 1) conparing user
requi rement specification tenplate with existing network equipnents; b32)
tabul ating gaps in a tenplate; b33) conparing the tenplate with a |ist of
net wor k equi pnents stored in a database for matches between the gap and
the list of network equipnments; b35) séﬁecting a plurality of vendor
neutral network equi pnents based on the matches. 18. The nethod of claim
12 or 13, wherein the step f) of conducting an initial renote testing is
per f or ned mﬁthbiggtrols of. the at ]east one network nana%enent st ens

I t

and/ or the at dgicamining it higte 158y cAREIGHIEISET FRAVEERFRIS 3 I MFVST n t he

et hod f urifgleneRi¥RAfoRBSidHIS setRRnef consolidating documents, the
plurality of tenplates and a plurality of test reports. 20. The nethod of

clai m 19, wher &il9) t peompting duseurfohemorompiorpeton e stsejyveofonitishiparisey and a
plurality of.testtreports with the user requirenent specification tenplate
for verifﬁ%&e{lﬁgs’performnce of the network system

wherein the conflicting user requirements comprises priority setting of the
user requirements;
bl13) determining if the conflicting user requirements have been resolved;

bl4) generating user requirement specification template.

17.  The method of claim 14, wherein the step b3) of selecting a plurality of vendor
neutral network equipments further comprises:

b31) comparing user requirement specification template with existing network
equipments;

b32) tabulating gaps in a template;

b33) comparing the template with a list of network equipments stored in a
database for matches between the gap and the list of network equipments;

b35) selecting a plurality of vendor neutral network equipments based on the

matches.

18.  The method of claim 12 or 13, wherein the step f) of conducting an initial remote
testing is performed with controls of the at least one network management systems

and/or the at least one test tool.

19.  The method of claim 12, wherein the method further comprises the step of

consolidating documents, the plurality of templates and a plurality of test reports.

20.  The method of claim 19, wherein the method further comprises the step of
comparing and a plurality of test reports with the user requirement specification template

for verifying the performance of the network system.




