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The managenent function is perfornmedl by reference to information
concerni ng the network stored in an 10 associ at ed network database. The
information that is storg 0 a particular item
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t he equi prentelécoRPidntiafBRAS Betwork database.

Telecommunications networks are managed by network management

systems which decide the way in which the network is configured and monitor the
performance of components of the network. The management function is
performed by reference to information concerning the network stored in an

10 associated network database. The information that is stored may include _ah
identity of a particular item of equipment such as its serial number, model and
manufacturer information, and details of a person or organisation responsible for
repairing faults on that equipment. Thus, if a fault occurs with that piece of
equipment, a network manager will be able to rapidly send a request for its repair.

18 Other information that is stored, is information about the equipment’'s performance
which will be used when network configuration decisions are made.

When it is thought desirable to replace the existing network management
system, a problem occurs because a system has to be chosen which is compatible
with the existing database. The reason for this is that the database may include

20 information on a very large number of items of equipment. Typically, information
on thousands of circuits will be' held. It has been perceived that to do otherwise
would require building a new database from scratch which is compatible with the
new network management system. The time to do this has been prohibitive, two
typical telecommunication circuits requiring about two hours to enter into a

25 database. '

The present invention arose out of a realisation by the inventors that it
was not necessary to build a new compatible database from scratch, but that it
would be possible to utilise the existing database.

According to a first aspect of the present invention, there is provided a

30 method of building a telecommunications network database in a memory of a
computer system by storing data arranged according to a first structure which is
extracted from an existing database having data arranged according to a second

structure, the method comprising the steps of: deriving from the existing database

Thls Sheet Has Been Replaced

MR




which will be used when network configuration decisions are made.

Wien it is thought desirable to replace the existing network managenent
system a probl em occurs because a system has to be chosen which is

conpati bl e with the existing database. The reason for this is that the
dat abase may include 20 information on a very |arge nunber of itens of
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telecommunications network database by selection of data from the intermediate
database, than if an attempt were to be made to directly restructure the existing

10 database or by assembling data from another source.

A further advantage of the invention is that most of the complexity in
building the new network database is involved in deriving the intermediate
database from the existing database. Once the intermediate database is derived it
is then relatively easy to then derive the new network database. If the required

15 form of the new network database changes it is then relatively easy to change the
selecting and/or structuring steps to cater for the change. This may be achieved
without having to change the way in which the intermediate database is derived.
Since the derivation is the most complex part of the method, a considerable
amount of work is saved.

20 The existing database may be a database of an existing network
management system or a database distinct from a network management system,
tor example, a computer-held database which is accessed by personnel who
configure the network manually.

By structure, it is meant a logical rather than physical structure in which

25 the data is organised in the database. In the described preferred embodiment the
first structure is arranged to support an object oriented program used to manage
the network. Information on the objects is stored in the database in a structure
that allows the objects to be instantiated. By instantiated, it is meant that the
objects can be reconstructed from the stored information.

30 According to a second aspect of the invention, there is provided a
computer apparatus for building a telecommunications network database, by
storing data arranged according to a first structure, extracted from an existing

database having data arranged according to a second structure, said apparatus
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i nt ermedi at e dat abase of data arranged differently to the first structure;
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di stinct flPom a neFigure 2nshoageimesnhempatic chigck diagram form part of the apparatus
shown in figure 1;
Figures 3 and 4 show in schematic block diagram form databases used in
the apparatus;
Figure 5 is an explanatory flowchart;

15 Figures 6 and 7 show. models used in the preparation of an intermediate

database in the invention; and

Figures 8 and 9 show in schematic form datastructures used in the
invention; and
Figures 10 to 14 are explanatory flowcharts.

20 With reference to Figure 1, apparatus operating in accordance with the
invention comprises two computer workstations 1, 2 conforming to Sun Sparc
architecture, for exémple, workstations available f;om Sun Microsystems
Carporation and a telecommunications network 3. The workstations 1, 2 are Unix
based and networked together with file servers to form one homogenous network.

25 It will be readily appreciated that in a Unix based system that memory is
distributed over the system. However for the purposes of this description memory
will be described with reference to particular terrﬁinals. In reality the databases
stored on the system may be stored over a number of terminals.

The telecommunications network 3 is of a known type comprising private

30 branch exchanges (PBXs), local area networks, wide area networks, transmission
paths, bridges and routers.

As is shown in figure 2 workstation 1 includes a central processor 21,

memory 22 and input output ports 23 linked by databuses in the normal way.
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for exanple, a conputer-held database whi ch is accessed by personnel who
conflgure the network nmanual ly. By structure, it_i.s nmeant a

| ogi cal rather than physical structure in which 25 the data is organised
in the database. In the described preferred enbodi ment the first
structure is arranged to support an object oriented programused to nmanage
the network. I|wbospsrts on on the objects is stored in the dat EHEBY6/g0333

structure that allows the objects to be instantiated. By instantiated,
it is meant that the obj ects can be recdnstructed fromthe stored
I nformation. 30 According to a second aspect of the invention,
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dat abase
about elements that form the network 3.

The workstation 1 operates as a network manager, monitoring and
controliing the network 3. Information about the network 3 is received by the
network manager along communication path 4 and via input output ports 23.

10 Instructions are sent by the network manager to the network 3 via the same route.

The network manager receives information about the network 3 and also
passes instructions to the network 3 along communication path 4. The
instructions will include for example network configuration instructions.

Workstation 2 .is nominally identical to workstation 1 but it is programmed

15 with a different network managing program to the first. Whilst the hardware
components of workstation 2 are identical to those shown in figure 2, it has a
memory 40 configured, as shown in figure 4, to hold an intermediate database 41,
a processor instructions memory 42 and memofy 43 allocated for a final database.
The memory 40 is also configured to hold a rules database 44. The rules database

20 44 s initially empty but is used to store rules input by a user at a later stage.

A network authority wishes to transfer management of the network from
workstation 1 to workstation 2. For workstation 2 to manage the network 3 it will
require access to a database of information about the network. However, the
database must be compatible with the network managing program it operates. In

25 this specific embodiment, the network management program operated by
workstation 2 is called "ServiceView" available from British Telecommunications
pic of 81 Newgate Street, LONDON. The program is stored in the processor
instructions memory 42. "ServiceView" is an object orientated program and thus
requires a database having a structure which supports an object orientated

30 program. In such a program real life objects, that is to say. components of th'e
network 3, are modelled by software objects having attributes. The database will

contain data on the attributes of the corresponding real life object. The data is
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dat abase by 5 structuring the selected data in accordance with the first
structure. A specific enbodi nent of the invention will now be
descri bed, wiosemsms of exanple only, with reference to PREGEMPRgs in

whi ch: Figure 1 shows in schematic form apparatus in accordance
with an ~enbodi nent of the invention; 80 Figure 2 shows in
schematic bl ock diagramform part of the apparatus shown in figure 1;
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of term nals. first be given with reference to figure 5. _
A preliminary step, step 49, is for the network authority to enter two sets
of rules. The first set of rules is to be applied to the existing netwark database 34
whilst the second set of rules is. to be .applied to the intermediate database 42
156 once it has been generated.
The first set of rules input by the network authority relate to the classes of
a model to be entered later. The rules can be thought of as entered into classes of
the model, since they will specify how objects are created from each class.
The first and second sets of rules are input by the central processor of the
20 workstation 2 into the rules database 44 of the memory 40, step 49. The second
set of rules will be changed relatively infrequently because the relationship
between the intermediate database 41 and final database 43 is fairly constant and
these rules may be dsed in subsequent database conversion operations. An option
to redefine the rules may be offered to the user after the first set of rules has been
25 entered into the classes of the model created in a subsequent step.
The next step is to run the data base build tool by the network authority
entering an appropriate command at the workstation 2. This step is represented
by step 50 in figure 5.
The user then models the object hierarchy to be used in the intermediate
30 database, step 50a. In this step the user models a skeleton cbject hierarchy on
the screen of workstation 2 using a modelling program. The program allows the
user to draw on screen a series of hierarchically interlinked nodes. The nodes

represent classes in the model which are later used to generate objects.



The, t el ecommuni cati ons network 3 is of a known type conprising private 30
branch exchanges (PBXs). |ocal area networks, w de area networKks,

transm ssi on pat hs, bridges and routers. As is shown in
figure 2 workstation 1 includes a central processor 21, menory 22 and
I nput out put ports 23 |inked by databuses in the normal way.
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menory 22 is in the formof a hard disc drivé (not shown) and it stores

processor instructions 33 and a network database 34 as shown in figure 3.

The processor instructi rd ' chi entri.es
hel d at menory | ocg? ?2&%3%%??&6@?23&#%% %géht%r%{f)ﬁ 5'5%0%; g‘g‘? ﬁ%cljﬁa)%ﬁ&é’tf es
in accordance 5 "{es RO threexsingeratwork databaset 3% ihox B3. afilis résuitads valedant items

dat abase 34 stor &} ddtd Vet édpied and @Q%tt?gﬁgggg}t ﬁ’r?:) ﬁﬁ@;@%@ g%gbans%t X\ﬂr&ité.

The workstation 1 operates as a netwo :
control ling the rRbiegts-Kkher attibyesand oelugbosteptide Mbe ieimediidte databeses dthey

t he 5 stored on disc as represented by step 54a.

The processor 21 of the second workstation 2 then applies the second set
of rules to the intermediate database 41, as represented by step 53. This
structures the extracted data into the compatible final database in the memory 43.
The final database is then downloaded onto disc, as represented by step 56.

10 The database build tool program then ends, step 58 and the network
authority runs "ServiceView" step 59 to manage the network 3.

Workstation 1 can then be disconnected from the network 3 or utilised for
some other function.

Modelling the object hierarchy step 50a will now be described in greater

15 detail. The network authority will initialise the modelling program. This allows the
network authority to draw on the screen of workstation 2 a model of the network
using the workstation's associated keyboard and mouse. Figure 6 shows, in
schematic form, the display.

The modelling program has options to bermit a node of the model to be

20 created and further nodes to be created depending from that node. Thus, a first or
root node 100 named NETWORK is created from which nodes 101, 102 and 103
depend. Each node represents a class of objects: node 101 represents objects
falling within class 1; node 102 represents objects falling within class 2; and node
103 represents objects falling within class 3. Each class may be drawn as being a

25 super-node having one or more sub-nodes. As shown in figure 6; class 1 is drawn
as having three sub-nodes 104, 105, 1086; class 2 is drawn as having these sub-
nodes 107, 108, 109; class 3 is drawn as having three sub-nodes 110, 111, 112,

As the network is modelled, the network authority enters rules from the
first set of rules into each of the classes. The rules being extracted from the rules

30 database 44. Thus, when node 101 has been drawn, the network authority enters
a rule which will be used to select data for inclusion into objects of that class, that

is to say, class 1. Similarly, the sub-nodes are also provided with rules to select



net wor ki manager al ong conmuni cation path 4 and via input output ports 23.

10 Instructions are_sent_by the network napager to the network 3 via the.
same route. The networ k manager receives information about the
network 3 and al so passes instructions to the network 3 al ong

comuni cation path 4. The I nstructions will include for exam
I nal |y
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identical to workstation 1 but it is programmed 15 with a different network
managi ng programto the first. Whilst the?hardware conponent s of

wor kstation 2 are identical to those shown in figure 2, it has a menory
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3, are nodelled by software objects having attributes. The database w ||
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data is Although only five nodes are shown in Figure 7, there will be very many more than
| five objects that fall within the classes, that is to say, the data held in the existing
15 database 34 when subjected to the rules written in the classes will usually

generate more than one object per class.

The form of the first set of rules entered and stored in step 49 will
become apparent in the following description of the subsequent step 53 of
applying the rules to the network database and step 54, that of setting up objects

20 in the intermediate database 41.

More detailed expianation will now be given of steps 49 and 53 to 56.

The rules to be applied will depend on the nature of the existing network
database and the configuration of the new database. The network authority will
have an understanding of the way in which the existing network database is

25 configured. In the specific embodiment the existing database 34 is configured to
hold data as a series of records as shown in figure 8. The records are arranged in
the manner of a card file, each record being a card in the file. Only four records
61, 62, 63 and 64 are depicted in figure 8 aithough there are in practice many
more than are shown. The database also includes a set of responsible person

30 records 73, 74 which will be described later.

Each record 61, 62, 63 and 64 has the same format with nine data fields
65 to 72.
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structured in a conpatible database in such a way that the objects can be
instantiated fromthe data. The existing network database 34
held in the nenory of workstation 1 is not conpatible with the

"Servi ceVi ew' woogmsas and cannot be directly utilised by 5 RIGRISEY, 2
However, the data held in the existing database 34 can be utilised to
build a new conpati bl e database in the foll 08 ng way. The

processor instructions nenory 42 stores a database build tool in
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Datafield 67 contains a label for the particular component of the network

3 to which the record relates. For "RECORD 1" this is "CCT123" which is a circuit
10 on the network 3.

Datafield 68 contains information about the location of the component. In
this case the entry is "LOC = GOWER" which signifies that the circuit is located in
an establishment at Gower Street.

Datafield 70 contains information about the type of equipment to which

15 the record relates. In this case the equipment is of the type "EQ1".

Figure 9 shows "RECORD 2" and it will be readily observed that it is of the
same format as "RECORD 1" and thus the datafields are numbered in the same
way as for "RECORD 1". The datafields differ however, for in this case the
equipment is of the type "EQ2", the labe! of the equipment is "CCT234" and the

20 record is labelled "RECORD 2". The location is again Gower Street for the
datafield 68 has the entry "LOC = GOWER". The remaining datafields 66, 69, 71
and 72 have the same entries as for "RECORD 1".

The network database 34 also includes a set of responsible person records

73 and 74. These records store information about items of equipment, in
25 particular, the name of an individual or organisation responsible for maintaining the
equipment.

Each record 73, 74 has an equipment type datafield 75 containing a
descriptor of the type of equipment. In the case of record 73, the descriptor is
"EQ1" meaning equipment of type 1. In the case of record 74 it is "EQ2" meaning

30 equipment of type 2.

A responsible person datafield 78 is also provided on each record 73, 74.
This contains a name of a person responsibie for maintenance of that particular
type of equipment. For record 73 the datafield 76 contains the name "F. JONES"



t he, nodel, since they will specify how objects are created from each cl ass.
The first and second_sets of rules are _input by the central processor of

the 20 workstation 2 into the rules database 44 of the nenory 40, step 49.

The second set of rules will be, changed relatively infrequently
because the rel ationship bet ween the internedi at e dat abase 41 and
final dat abweo®e#®iss fairly constant and these rul es REVCHEMNIBVY | n
subsequent dat abase conversion operations. An option to redefine the

rules may be offered to the user after the3first set of rules has been 25
entered into the classes of the nodel created in a subsequent step.
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nodes represent classes In are later use o generate
obj ects. relevagyDdewy fromithe records 61, 62, 63 and 64 and from the responsible

PCT/ GB96/ OO333persons records 73 and 74. The rules being entered into the model nodes as
earlier described.
In summary, this embodiment has two data files, one containing the circuit
10 records and the other containing the responsible persons. The data files are set
out in tabular form below.
File 1 Datafieid 67 Datafield 68 Datafield 70
Record 61 CCT123 LOC=GOWER EQ1
Record 62 CCT234 LOC=GOWER EQ2
15 Record 83 CCT345 LOC=IPSWICH EQ1
Record 64 CCT456 LOC=GLASGOW EQ2
File 2 Datafield 76 Datafield 76
Record 73 EQ1 F.JONES
Record 74 EQ2 S.SMITH ”

20 It is with a knowledge of this structure that the network authority
formulates the two sets of rules.

The rules embody a method of treating the existing database to extract
the required data and to order it as the intermediate database 41.

Before describing the first set of rules in detail a general overview will be

25 given with reference to the explanatory diagrams shown in figures 10 to 13.

The first process embodied in the rules is a first pass through the data in
file 1 in order to create objects. The first step in this pass is a matching step,
represented by box 110. The matching step comprises examining a string in a
datafield of a record in the database against a pattern in the object templates of

30 the model. In this case datafield 70 is examined.

The next step is to consider whéther the match and object template are of

class equipment, as represented by box 111. If this is the case then the object

name is set to that of the string stored in datafield 70, as represented by box 112.



6 , The processor 21 of the second workstation 2 then applies

tHe first set of rules to the_existing network database 34, box 53.
This results in relevant itens "~ of data bei ng copi ed -and used to

popul ate the internedi ate database 41, with objects, their attributes
and val ues, step 54. The internedi ate database is then 5 storrggé%ﬁﬁ&iﬁ‘c as
represent ed bwoes2s?154a. The processor 21 of the ¢

wor kstation 2 then applies the second set of rules to the internediate
dat abase 41, as represented by step 53. Thi@ structures the extracted
data into the conpatible final database in the menory 43. The fi nal

database is then downlpaedmaiho aflh SebiedS térilareS RN lHat &Y cgsgpeéﬁprﬂérﬂ then

The dat abase buil d toof pr og ramt en en”g step 58 and the networ

authority runs "«smsxﬁm@wmwsm & whgthes thmergeoftqh@smmrms ppresented by box
Workstation 1 capqghen be disconnected fromthe network 3 or utilised for
sone ot her functi on. Model i ng the object hierarchy step 50a
wi || now be descri bed If thegmatsheand) opjertt tgmplateriaee akclags RAYRMenrthey the pbiect

initialise the mpggl is'd%gtd){h‘l%rtl"i’ﬂﬂ hérmnsda'ﬂaﬂéw"é'ltQserepresemgt?wv‘%% 1qgthority to

draw on the screen of workstation 2 a nodel of the network using the
wor kst ation's associ at&@ nexy pwaraites thpsgoarresented by boxpsshids! 13; ig consideration

schematic form {heg, @hﬁﬁﬂeﬂ’a new object is :nvolx;methgpie“ 55‘;9 tlﬁlér Gskmk@%opeéérpns
to permit a node of the nodel to be 20, created_and further nodes to be

creat ed dependi n§f eﬁﬁeérﬂf‘lehéfﬁatmfﬂé“ FRIRYious reqordt THis step is rersesentadchy baxo! thaned

NETWORK i s created frompiudude s Réw ddject i iR Eredted as repréi@rl%&@ b%gqhsnode
represents a class of objects: node 101 represents objects ?

within class 1 node 10 pexhstencaiter eraptian of anpbieiyor,p CRFisiop thaisthe. 0%‘\’8 is
node 103 r eﬁﬁﬁﬁﬁnﬁsgtd)m;ﬁﬁt@ theét bbjeEOwith tdata 1onbwing P proaadite %;ﬁ@énﬁ%’bybe

drawn as being a
box 116. If there are more records then the above described process is repeated
from the matching step represented by box 110.
The population procedure extracts some data from the records and stores

15 it in the objects created in the earlier steps.

The first step in this procedure is to select a created object, as
represented by box 120 in figure 11.

The object is then examined to discover whether it is of class circuit,as
represented by box 121. _

20 if the object is of class circuit then the string in datafield 67 is extracted,
as represented by box 122, The extracted string is then saved as the name of the
circuit in the selected object, as represented by box 123.

The next step is for the string in datafield 68 to be extracted, as
represented by box 124. The extracted string is then saved as the location in the

25 selected object, as represented by box 125.

If the object is not of class circuit then the next step after the step
represented by box 121 is a query as to whether the object is of class equipment.
This step is represented by box 126.

it the objeci is of class equipment then the next step is to extract the

30 string in datafield 70, as represented by box 127. This string is then saved in the
name of the location in the selected object, as represented by box 128.

The procedure ends after the steps represented by boxes 125, 128 and
126 {if the object is not of class equipment).



25 . super-node having one or nore sub-nodes. As shown in figure 6; class 1
s drawn as having three sub-nodes 104, 105, 106; class 2 is drawn as

havi ng t hese sub- - nodes 107, 108, 109; class 3 is drawn as having

t hree sub-nodes 110, 111, 112. As the network is nodelled, the
network authority enters rules fromthe first set of rules into each
of the cl aweosensise rul es being extracted fromthe rul es PRIGRISEINEEc 44,
Thus, when node 101 has been drawn, the network authority enters a
rule which will be used to sel ect data fan inclusion into objects of that

cl ass, that Is to say, class 1. Simlarly, the sub-nodes are al so

Bg?\éggig with rul engv?ngst?\us processed the records in file 1 it "f then gé;ﬁgggrgég %g{’cgs%ﬁ a.

The rul es ar ethoat lfroch iuﬁlﬂ\ﬁ%ﬁ@ﬂuma fnbiFEMEPECQ The ruI es rray al so have
sub-rul es. .speci f hi.er ar chy

d
is as shown in figul'® hifke s sfep i pé%cﬁsﬂgg 3@‘0 ?F f%&fést ﬁemr Sg%)m'ﬁﬁotg € 135tng dn
cal | ed NETV\U?Kamheldhw]arsf bWirss trbeord 1o d£ Inatdh f agaitist e coblért tempidtes aks ed

CRCUT ands are% ecsgrq d x110370 tﬁegm%?clhl aen?! the template is of class equipment, this
query being represented by box 131, then the object name is set to that of the
string, as represented by box 132.
The next step is to consider whether the object of this name already
exist.s, as represented by box 133. i the object does not exist then it is created,

10 as represented by box 134,

A second population procedure, as represented by box 136, is then
implemented. |

The next record in file 2 is then obtained, as represented by box 136.
This step is aiso the next step for step 131 if the match is not of class equipment.

15 The next record is then processed as before.

The populate 2 procedure is shown in figure 13. The first significant step
of the procedure is consideration as to whether the object template is of the class
equipment as represented by box 140.

If the object template is of class equipment then the string in datafield 76

20 is extracted as represented by box 141.
The extracted string is then stored as the name in the responsible datafield

of the object, as represented by box 142. The procedure ends and step 136
foliows.

The first set of rules, set 1, is as follows:

25 .

BEGIN {PASS 1 - CREATE OBJECTS AND EXTRACT RAW DATA}

FOR EACH RECORD IN DATA FILE 1 {CIRCUIT RECORDS}

BEGIN

MATCH STRING IN <DATAFIELD 70> AGAINST <PATTERN> IN ALL

30 OBJECT TEMPLATES IN MODEL.

5. iF MATCH AND iF OBJECT TEMPLATE IS OF CLASS <EQUIPMENT >

SET OBJECT NAME TO STRING IN <DATAFIELD 70>

poObd -



EQUI PMENT. Thus, there are three classes of objects that can be classified
as NETWORK, CI RCU T and EQUI PMENT. The sub-nodes 104, 107 of CIRCU T
101 and EQUI PMENT 102 have entered into themitem speci fication rules

| TEMSPECL = "EQ*" and | TEMSPEC4 = "EQ". These rules will match any
string starting 10 with "EQ', the "*" character neaning any text can foll ow
"EQ'. wo 962stis shoul d be enphasi sed here that the mod@CTEFRINSHYdes
and sub- nodes whi ch equate to classes and sub-cl asses of objects that
-conprise the network 3. Al t hough only fiizve nodes are shown in Figure 7,
there will be very many nore than five objects that fall within the

Subj ected to the rui & pTER AN fF ORI TidaRisir Eoads - REBYE Bt "
[mlrgstgﬁtne(ragg ggjdegt Ooeucrﬂmmem STR!NG IN <Dmgmnnsm the first set of
fgl | ow ng descr i’ pti on{Foc?B‘{EﬁgiiAe@@g;qﬂ N%MEE‘%% @ﬁAiaegég%'%ngHSW%l es
to the network databavEMBIATE; tTHENSEREATEMT of setting up objects 20 in the
en e 2 78" dcr pagmine on nelYECRERRK) BRAKP, 0ol 107 L o e
dep]gnd ontthe n;stﬂl e MOBJBET@G’MRHA‘I? ISEOFOLASS <cmdanab&xenalcm SMRING IN
Cinder ot andi ng of the RRNANERTETS A5 ARE Wi REMEFECEA I ssepredd ®
con;:gﬂﬁgg.tgn t he speBUECT enbodi nent the exi ztl ng dat abase 34 is s
The resords are Wrranbcabibet MRS S3r ElAGE COREL, EXTMACTSTARE. S|
bei ng a cardion the fiN e&DATARELDDGS >r ANDISKVE WITH BAMESZ LOES> IhhSEECTEDe

depicted in figure 8 ?kgggﬁgh there are in practice many nore than are
shown. The dat abase a cludes a set of responsible person 30 records

73, 74 which wil11.be (ROBIEQRTEMBLATE IS OF CLASS <EQUIPMENTSeEXTBAGL, 62, 63
and 64 has the same fogpic W UbAtAKadRve> Al Save wimPRaME £4vpPe> IN
SELECTED OBJECT
15 12.  END {RECORDS IN DATA FILE 1)
13.  FOR EACH RECORD IN DATA FILE 2 {RESPONSIBLE PERSONS}
14.  BEGIN
16.  MATCH STRING IN <DATAFIELD 76> AGAINST <PATTERN> IN
ALL OBJECT TEMPLATES IN MODEL.
20 16.  IF MATCH AND IF OBJECT TEMPLATE IS OF CLASS <EQUIPMENT>
SET OBJECT NAME TO STRING IN <DATAFIELD 75>.

17. IF OBJECT HAVING THIS NAME DOES NOT ALREADY EXIST FOR THIS
TEMPLATE THEN CREATE IT.

18.  SELECT EXISTING OR NEWLY-CREATED OBJECT
25 19.  IF OBJECT TEMPLATE IS OF CLASS <EQUIPMENT> EXTRACT
STRING IN <DATAFIELD 76> AND SAVE WITH NAME
<RESPONSIBLE> IN SELECTED OBJECT
20.  END {RECORDS IN DATA FILE 2}
21.  END {PASS 1)
30 22.  BEGIN {PASS 2 - CREATION OF ATTRIBUTE VALUES}
23.  FOR EACH OBJECT CREATED IN PASS 1
24.  FOREACH <ATTRIBUTE RULE> CREATE ATTRIBUTE VALUE
USING NAMED DATA SAVED IN STEPS 9. AND 10.
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Dat afi eld 65 contains data which | abels the record. In the case of record
61 this label is "RECORD 1". The other records 62, 63 and 64 will be

consecutively | abelled "RECORD 2", "RECORD 3", "RECORD 4"
Dat af i el dsWGWP628S 71 and 72 contain data which is onl y rﬁ&ﬁwthe

exi sting network database 34 and will not be used to build the new object
orientated final database 43. The data i§3represent ed in the figure as
"zzzZ", "PQRST", "XXX' and "YYY". Datafield 67 contains a
|'abel for the2partigND frASDPONEeNt of the network 3 to which the record
relates. For "RECORD 1" this is "CCT1l 23" which is a circuit 10 on the

net wor k 3. Dat afi el d 68 contains information about the |ocation

of the conponent. IR the abdvei ralegA%e >t b&x@'l%fté’SYpdr@o tHdCrufe Whibkmay\bé st by
signifies thaththe circu Is | ocate an establishnment at

Gowe
Street. "etW°15a?t§F?'5ch%e Bﬁﬂypﬁérq arrlieddp | afer fob differens fPV’]b%%f

equi pment ts0 ddtalsdse. Each object template iclass) in the model has a rule, consisting of a
large number of parts {or sub-ruies), associated with it.

Line 1 of the rules begins a first pass through the network database 34 to
create objects in the intermediate database 41 and to extract data to form values
and attributes of those objects. '

10 Line 2 ensures that all the records of file 1 are examined, that is to say,
records 61 to 64.

Line 3 begins the processing of each of the records 61 to 64, this
procedure comprising lines 3 to 12. The procedure is repeated by virtue of line 2.

Line 4 is concerned with examining the string in datafield 70 of each

15 record against a pattern in ail object templates of the model. The pattern is that
defined by the rules ITEMSPEC of the classes set up in the model. In this way the
rules can be thought of as templates. In this embodiment the ITEMSPEC for both
classes CIRCUIT and EQUIPMENT is "EQ*" which will match any string of
characters beginning with "EQ".

20 Lines 5 to 8 are concerned with the creation of new objects or the
utilisation of existing objects. The object created is named according to the fields
examined in the record. The name is set according to the string in the particular
datafield set by the sub-rule. If the object is a new object, that is to say, the
object having the name of the datafield set by the sub-rule does not already exist,

25 then the object of that name is created in line 7.

Having created the required objects, the next step is to extract data to be
stored in the objects. The data is saved with a "name" which allows the data to
be referred to later. "Named" data is called a parameter. Line 9 and 10 perform
this operation for objects in the class CIRCUIT.

30 By line 9 the string found in datafield 67 is extracted and saved with the
name "CCT" in the selected object. By line 10 the string found in datafield 68 is
saved with the name "LOC" in the selected object. Line 11 performs the operation



15 the record relates. In this case the equipnent is of the type "EQL".
Figure 9 shows "RECORD 2" and it will be readily observed that_it is of the
same format as "RECORD 1" and thus the datafields are nunbered in the sane
way as for "RECORD 1". The datafields differ however, for in this case the
equi pnent is of the type "EQ", the | abel of the equipnent is "CCT234" and
the 20 recor¢ygsssasel | ed "RECORD 2". The location is agai RCOGRAF0R Y cet
for the datafield 68 has the entry "LOC = GONER'. The remai ni ng
datafiel ds 66, 69, 71 and 72 have the dd@ne entries as for "RECORD 1".
The networ k dat abase 34 al so includes a set of responsible person records
73 and 74. These.r 0 | ' About | ' gl gh 25
particul ar, the ﬁ‘gn%?%{lgznnﬁfenglgﬁ gé%f%“ﬁ%@nﬁg a%t%"ﬁ)ig?terss%%ﬁg#ﬁ [eﬁl’? ?)'?Id 7
mai nt ai ni ng t he being sevpd witiethte name "TYPE" in the sglectedrabjestd 73, 74 has an

equi pnent type datafie J 0 N ' .
equi pnent. In the caseb‘gf g'?‘ggg%é‘g@enﬁi}xd%%ﬁt?g?g ﬁ%tsnoéreagd 3’&'&“9@2’3‘?‘%
equi pnrent of typearemeterst he case of record 74 it is "EQR" neaning 30

equi pment of type 2. A responsi bl e person datafield 76 is al so
provi ded on each record 73, 74. This contains a nanme of a person
responsi bl e for maint eQbiggle of that Giassti cul aRatametert ype of Velygipnent. For
record 73 the datafiel gcfpagont ai ns diheyrane cgr JONES CCT123
LOC GOWER
CCT234 CIRCUIT CCT CCT234
10 ) LOC GOWER
CCT345 CIRCUIT CCT CCT345
LOC IPSWICH.
CCT456 CIRCUIT CcCT CCT456
' Loc GLASGOW
15 EQ1 ' EQUIPMENT TYPE EQ1

EQ2 EQUIPMENT TYPE EQ2

Line 12 is an end statement signifying the end of the treatment of records
in datafile 1.

20 Line 13 ensures that the next rules are applied for all the records in
datafile 2, that is to say, all the responsible person records.

Line 14 is a begin statement for the rules to be applied to the record in the
datafile 2. Line 15 has the first ruie to be applied. The string in datafield 75 of
each of the records in datafile 2 is matched against the pattern in all object

25 templates of the model.

If there is a match and the object template is of the class EQUIPMENT,
then the object name is set to the string in datafield 75, line 16. Should an object
so named be a new object, then the object is created, line 17.

Objects are then selected and if the object template is of class

30 EQUIPMENT, the string held in datafield 75 is saved with the name responsible in
the selected object, lines 18 and 19.

The treatment of datafile 2 is then complete, line 20 as is pass 1 through

the database, line 21.
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record 74 the datafield 76 contains the name "S. SM TH'. Thus for

mai nt enance of equi pnent of type EQL, F. JONES is to be contacted whil st
for equi pnent of type EQ2, S. SM TH shoul d be cont act ed. A
screen prowp®ensIisli spl ayed on a Visual Display Unit VDU of Wﬁ‘?l on 5 2
and the network authority then enters a first set of rules which wll
extract rel evant data fromthe recor 61, 62, 63 and 64 and fromthe
responsi bl e persons' records 73 and 74. The rules being entered into

the nodel nodes asin this Qlidufdr &@Hpid BEthn existing databasé, 'no WBJERES will beS
enbodi nrent has two dat ae‘ﬁi’ one cont ai nlenI %eam rcuit 10 recérds and

the other corfeated Ry antsaP%rs sfo dieeph 7esines &‘tsmsm" Tre hagmcrepted Dygrpligation

out in tabul &t ifresns laaaowv The Coclgf_ects of clEds' emb@nt@imﬁhdeﬁﬁt E?ataa{ufahder%
Datafield 70 Record Record

62  CCT234 Pparamqtess S‘"‘@dﬂER‘S’ oniy es‘ﬁtﬁ“@ﬁsa PREAESS ‘Geefe ft'EPMthl is of theor =

|PSWCH 5 dréet EQUIPRENT d 9@ objéded 46t6class EQUABMEN LRGNt in valdeé of
File 2Datafield 75

field 76 . Record 73 E F. JONES Record
74 C Ep s Gararmeen RESRONSBLE eing F JPNES for AblaFicRaL 3 AMITH for,ebitito | hat
the network ag@d)10AL the end offpassiihid SGtd bethk \WBjesa willde: Ul €S. The
rul es enbody a nmethod of treating the existing database to extract

Object Class Parameter Values

10 CCT123  CIRCUIT cCcT CCT123
Loc GOWER

CCT234  CIRCUIT ccT CCT234

Loc GOWER

CCT345  CIRCUIT CcCcT CCT345

15 Loc IPSWICH
CCT456  CIRCUIT cer CCT456
Loc GLASGOW

EQ1 EQUIPMENT TYPE EQ1
RESPONSIBLE F.JONES

20 EQ2 EQUIPMENT TYPE EQ2
RESPONSIBLE S.SMITH

Lines 22 to 25 comprise the rules for pass 2, the creation of attribute

values for the objects created in pass 1 through the existing database. Line 22 is

25 a begin statement for the second pass. Line 23 is a for statement which ensures
that the following rules are applied to each object created in pass 1. Line 24
applies an "attribute rule” to create from the named data (parameter) saved after
lines 9 and 10 an attribute vaiue. Each object class or template has its own list of
attributes to make up the object. There is an attribute sub-rule to generate each

30 attribute value. The attribute sub-rule is devised and set by the network authority
and allows the parameters to be manipulated and combined to form an attribute

value.

Applying the attribute sub-rules gives the following objects:



the required data and to order it as the internedi ate database 41.
Before describing the_ first set of_rules in detail a general averview w ||
be 25 given with reference to the explanatory diagrams shown in figures 10

to 13. The first process enbodied in the rules is a first pass
through the data in file 1 in order to create objects. The éi' tep
in this pass |WOR6RSHENI ng step, represent ed by box 110. PqH i ng
step conprises examning a string in a datafield of a record in the
dat abase against a pattern in the object ten‘pﬁ ates of 30 the nodel. In this
case datafield 70 is exam ned. The next step is to consider
whet her the match and object tenplate are of cl ass equi pnent, as
represented by box 111, Jf this,is the case then the object nane is
set to that of the strPRIgSSt or SRR A a%d 70, as represented by box 1
12. WD 96/ 257887123 ID CCT123/GOWER

PCT/ GB96/ 00333 10.

| f- the match and obj ect tenpl atTFA8L not df cl ass equi prent t hen

consideration BS gi venctwagdet br they ameTeB4@GWERCIrcuit, as represented
by box 113.

SERIAL 2
CCT345 ID CCT3451PSWICH
SERIAL 3
CCT456 ID CCT456/GLASGOW
10 SERIAL 4
' EQ1 TYPE EQ1
PERSON F.JONES
EQ2 TYPE EQ2

PERSON S.SMITH
15
Thus, an intermediate database 41 is populated with object attributes.
The next step is to apply a further set of rules embodied as a piece of
software or "back end" to derive from the intermediate database the final database
43.

20 In this embodiment, the final database 43 is structured as a relational
database with the data held in the form of two dimensional tables. The particular
system employed is the ORACLE (TM) relational database management system
available from Oracle Corporation. In a relational database only one type of data
structure exists which is the tabie. The system allows various processes to be

25 applied to the tables, for example, by sub-setting or combining tables of data. For
more information on the types of operations performable on the tables of data the
reader is directed to "Introduction to SQL" by L. Ellison published by the Oracle
Corporation.

The network management system uses the tables to reconstruct

30 (instantiate) the original objects in a manner well known to those skilled in the art
of network management.

An overview of the way in which tables are produced from the
intermediate database 41 will now be described with reference to figure 14.



| f .the match and object tenplate are of class equipnment then the object 5
nane—is set to the string held in datafield 67.._as represented by box 1 18.

The next step after those represented by boxes 1 12, 1 13 is consideration
as to whether a new object is involved that is to say the object has not

been created after treatnent of a previous record. This step is

repr esent eWG9E/ISTIS 114, | f the object is a neVWFRIEPOBpen |t
is created as represented by box 115. 10 The next step after
creation of an object or a decision that %he object is not newis to
popul ate the object with data follow ng a procedure represented by box

116. If there are nRrifsy §PlilSthe tw%%g%zp%%%cpgﬁqb}&gqmm Qﬁ@g%gg%&[ag{)eat ed

fromthe matchi ng step represented i on
procedur e ext f#@pasesthasfeprasemteshby bex #8Qor ds and stores 15 it in the

obj ects created in i@ 'stdpSE t8 teﬁg§ct the attributes of tﬁ?%bifejr:]i[', 25 'E‘g,’g%é‘;&l%i ?n

procedure is to select a created object, r epr ese
figure 1 1. box151. The object is then exami ned to discover whether it

is of classgcircuita@srequired SBiIRAEENGEGs gﬁaé{uggﬁ%r%%&ésg%gresemed b %8&H%29bg gCt

is of class circuit_then the string in c extrac
represent ed by box TaRes arphemset yptie thestingl dgtabase: angrthe gatadinserteditbereape of

t he Ci I CUtdprdsBnfeBDyIRxe@xd obj ect, as represented by box 123.
The next step is for the string in datafield 68 to be extracted, as

represented by box Tenextipbiesk is selected from the intermediatesdarehsise 41t ihex|18dat i on

in the 25 sel gad pidceddie8 @k befote.l EPr esent ed by box 125. If the
object is not of class circuit then the next step after the step

represent et by box MImoredesailythe tablgs afe prapusedcirom the intpreediate; databaseadt

equi pnent . in thé Hblfowih@Walys represented by box 126. If the
object is of class equipnent then the next step is to extract the 30 string
in datafield 70, as represented by box 127. This string is then saved in

t he 26.  BEGIN {TRANSLATE OBJECTS TO DATABASE TABLE REPRESENTATION}
27.  FOR EACH OBJECT IN THE INTERMEDIATE DATABASE
15 28.  FOR EACH ATTRIBUTE IN THE OBJECT
29.  EXTRACT THE ATTRIBUTE
30.  USING RULES DECIDE INTO WHICH TABLE OR TABLES THE VALUE IS
TO BE INSERTED
31.  USING RULES TRANSLATE THE ACTUAL VALUE IF NECESSARY
20 32.  USING RULES GENERATE ANY AUXILIARY DATA REQUIRED TO BE
ENTERED INTO THE TABLES TO RECONSTRUCT THE OBJECT'S
ATTRIBUTES
33.  GENERATE SQL COMMANDS TO INSERT THE VALUE AND AUXILIARY
DATA INTO THE APPROPRIATE TABLE(S)
25 34.  END {ATTRIBUTES OF AN OBJECT)}
35.  USING RULES GENERATE ANY AUXILIARY DATA REQUIRED TO BE
ENTERED INTO THE TABLES TO RECONSTRUCT THE OBJECT.
36.  GENERATE SQL COMMANDS TO INSERT THE AUXILIARY DATA INTO
THE APPROPRIATE TABLE(S)
30 37.  END {OBJECT IN INTERMEDIATE DATABASE}
38. END



nanme of the location in the selected object, as represented by box 128.
The procedure ends after the steps represented_hy boxes 125, 128 and

126 (if the object is not of class equipnent). WO 96/ 25715
11 Havi ng thus processed the records in file 1 it is then
necessary to process those fromfile 2 as shown in figure 12.

The first stewoesrsnocessing file 2 records is to exan ne thg"é?Wn
datafield 75 of a first record for a match agai nst the object tenplates, as
5 represented by box 130. If the match and t&e tenplate is of class

equi pnment, this guery being represented by box 131, then the object

name is set to that Ofl’hé }rL es remgq[tdrh{g;}g,’[ﬁngss gg]eg | GR& ?r'j?%e l?lylep Réldé%rzaeiéeé?ﬁle in

The next step is to consider ect o S narre
exi sts, as repr eslesimendry 480XTHeSE rules atehappliéy tor Objelcte dn thet intecimsdiatendatabasei s
created, 10 - as A8 Sér?epétgda péf &Ogol}éélmmands (Structured Query Language). The SQL
commands are used by the ORACLE ({TM) System to generate the appropriate
5 values in the tables of the final database 43. These commands will be dependent

on the desired form of the structure of the data in the final database 43.
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represented by box 136. This step is also the next step *fof sfep"lSﬂ
the match is not of class equipnent. 15 The next record is then
processed as before. The popul ate 2 procedure_is sh I n
figure 13. wOwen2$it8st significant step of the procedurch@B deration
as to whether the object tenplate is of the class equi pnent as
represented by box 140. If tA® object tenplate is of class

equi pnent then the string in datafield 76 20 is extracted as represented
hy box 141.- The extracted sgi I's then stored as the nane in
t he responsi bl e datafield of the object, as represented by box 142. The
procedure ends and step 136 fol | ows. The first set of

rules, set 1,4is as ffabddavs: buﬁéng a l}gﬁéﬂw %%Dgfvﬁﬁ@ databadd AR

AND EXTRACT RAW DATA} N DATA FILE 1 {C
RECORDS} ofn computsmsssm by staring data ararged STrardion tajaJrstTsArcRIre Which

'F MATOH AND T Bages g o flexistng derapiegicho Hald iy abedli o o “°°"°§'ET

OBJECT NAME TEWUSTYRRNKBe| Methpshemppising the steps of:
deriving from the existing database an intermediate database of data
arranged differently to the first structure;
selecting from the intermediate database data to be included in the
10 telecommunications network database; and
building the telecommunications network database by structuring the
seiected data in accordance with the first structure.

2. A method as claimed in Claim 1 wherein the data stored in the

15 intermediate database is arranged according to a third structure different to the
first and second structures.

3. A method as claimed in Claim 1 or 2 wherein the first structure is an
object orientated database structure.

20
4. A method is claimed in Claim 1, Claim 2 or Claim 3 wherein the
telecommunications network database is a relational database.
5. A method as claimed in Claim 3 or Claim 4 further comprising:

25 searching the existing database for an occurrence of a particular item of or
form of data; and

after finding such an occurrence creating a corresponding object in the

intermediate database.

30 6. A method as claimed in Claim 5 comprising after the step of creating a

corresponding object further steps of:

searching the existing database for an occurrence of a particular item of or
form of data; and
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\]{\12) °°/ 22.715 | F MATCH_AND | F .OBJ ECT_TEMPLATE | S OF d CLASECI/CI Rimm:ﬂlgulu "lll " llll

OBJECT NAME TO STRI NG | N <DATAFI ELD 67> 7.7 |F OBJECT HAVING THI'S

DOES NOT ALREADY EXI ST FOR THI S TEMPLATE, THEN CREATE IT 5 8.
SELECT EXI STI NG OR NEW.Y- CREATED OBJECT 9. | F OBJECT TEMPLATE |S OF
CLASS <Cl RCUl Wo 9%a®\CT STRI NG | N <DATAFI ELD 67> AREF/GRISOOIP
NAVE <CCT> | N SELECTED OBJECT 10. | F OBJECT TEMPLATE IS OF
CLASS <Cl RCU T> EXTRACT STRI NG 10 | N <BATAFI ELD 68> AND SAVE W TH NANVE
<LOC> | N SELECTED OBJECT 11. | F OBJECT TEMPLATE | S OF CLASS

TeE S IN ol Qunrse eamn e i Ykt RO ©

13. FOR EACH REGORBNG Kloring it with thexofRESPOIIS|aBjekt PRRGONSIMediatd databaseEGl N

15. MATCH STRI NG | N <DATAFI ELD 75> AGAI NST <PATTERN> | N ALL
OBJECT TEMPLATES | N MODEL.
7. A method as claimed in Claim 5 or Claim 6 wherein the object is named

5 according to the item or an item associated with that item of data according to the
structure of the existing database.

8. A method as claimed in any preceding claim, when dependent on Claim 3,
wherein attributes of the objects in the intermediate database are generated from
10 data held in the existing database.

9. A method as claimed in any preceding claim when dependent on Claim 4
wherein structured query language commands are generated to insert data into
appropriate data-structures 6f the relational database.
15
10. A computer apparatus for building a telecommunications network
database, by storing data arranged according to a first structure, extracted from an
existing database having data arranged according to a second structure, said
apparatus comprising:
20 means to derive from the existing database an intermediate database of
data arranged differently to the first structure;
means to select from the intermediate database data to be included in the
telecommunications network database; and
means to build the telecommunications network database by structuring
25 the selected data in accordance with the first structure.

11. Apparatus as claimed in Claim 10 wherein the means to derive arranges
data in the intermediate database in accordance with a third structure different to
the first and second structures.

30

12. Apparatus as claimed in Claim 10 or Claim 11 wherein the means to derive
arranges the data in an object orientated database structure.
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20 16. . |F MATCH AND | F OBJECT TEMPLATE IS OF CLASS <EQU PIVEHW“”M I“"“II”H'"

SET OBJECT NAME TO STRING | N <DATAFI ELD 75>. 17. | F OBJ

NAVE DOES NOT ALREADY EXI ST FOR THI' S TEMPLATE THEN CREATE 1T S
18. SELECT EXI STI NG OR NEW.Y- CREATED OBJECT 25 19. |F OBJECT TEMPLATE IS
OF CLASS <EQUI PMENT> EXTRACT STRI NG | N <DATAFI ELD 76> AND SAVE

W TH NAMVE woosns7is <RESPONSI BLE> | N SELECTED OBJECT PETICBIIY RECORDS
| N DATA FI LE 2} 21. END {PASS 1} 30 22. BEG N { PASS 2 - CREATION OF
ATTRI BUTE VALUES} 23. FOR EACH OBJE@T CREATED I N PASS 1 24. FOR
EACH <ATTRI BUTE RULE> CREATE ATTRI BUTE VALUE USI NG NAMED DATA

SAVED | N STEPS,9. . . 7 . . .
PCT/ GR96/ 0033§3. Amag)tus as claimed M\Qilgﬁ{ %%, Jéalm 11 or Claim 1123 wherein the

means to build builds a telecommunications network database as a relational
database. '

5 14, Apparatus as claimed in Claim 10, Claim 11, Claim 12 or Claim 13
wherein the means to derive includes means to search the existing database for an
occurrence of a particular item of a form of data which after finding such an

occurrence creates a corresponding object in the intermediate database.

10 15, Apparatus as claimed in any preceding claim wherein the means to search
searches the existing database for an occurrence of a particular item or form of
data and, after finding such an occurrence, copies the item or an associated item

of data to the corresponding object in the intermediate database.

15 16. Apparatus as claimed in any preceding ciaim wherein the means to derive
names objects in the intermediate database in accordance with an item or items of
data in the existing database.

17. Apparatus as claimed in any preceding claim including means to generate
20 structured query language instructions to form from the intermediate database the

telecommunications network database storing data according to a relational
structure.

18. A processor programmed to carry out a method according to any one of
25 Claims 1 to 9.

19. Processor instruction means to instruct a processor to carry out the
method according to any one of Claims 1 to 9.

30 20. A telecommunications network database produced by a method as claimed
in any one of Claims 1 to 9 or by apparatus as claimed in any one of Claims 10 to
17 or by a processor as claimed in Claim 18 or by a processor instructed by a

processor instruction means as claimed in Claim 19.
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25. . END {PASS 2} In the above rules, < > deis Hmumﬂumn l”“l
of the rule which may be set by the network authority be v ; '
are applied to cater for different forns of 5 database. Each objec%

tenplate (class) in the nodel has a rule, consisting of a | ar ge nunber
of parts (or sub-rules), associated with it. Line 1 of the

rul es begi ns wobktsyts pass t hrough the network database 34 t oPCT/GBY6{0RI3P o
objects in the internedi ate database 41 and to extract data to form val ues
and attributes of those objects. 10 22Line 2 ensures that all the
records of file 1 are exam ned, that is to say, records 61 to 64.

Line 3 begins the processing of each of the records 61 to 64, this
procedure conprising lines 3 to 12. The procedure is repeated by virtue of
i ne 2. 21. LiAnenetwork cuamagemndor \a tthlecoramimicatipns heetstark nigciuding a

datafield 70 of &%@P%§s clraﬁr?e‘?{iﬂ c{qg{;\iﬁt’ a pattern in all object tenplates
a

of the nodel. The patiernis ‘defined by the rules | TEMSPEC of the
cl asses set up in the nodel. In this way the rul es can be thought of as
t enpl at es. Insthis enbodi ment the | TEMSPEC for both classes CIRCU T and
EQUI PVENT is "EQ*" which wll match any string of characters begi nni ng
wth "EQ'. 20 Lines 5 to 8 are concerned with the creation of new
obj ects or the utilisation of existing objects. The object created is
named according to the fields examned in the record. The name is set
according to the string in the particular datafield set by the
sub-rule. If the object is a new object, that is to say, the obj ect

having the nane of the datafield set by the sub-rule does not already
exist, 25 then the object of that name is created in line 7.
Having created the required objects, the next step is to extract data to be
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stored in the objects. The data is saved with a "nane" which allows the .
data to be referred to later. "Nanmed" data is called a paraneter. Line

9 and 10 perform this operation for objects in the class CIRCU T. 30
By line 9 the string found in datafield 67 is extracted and saved with the
nane "CCT" in the selected object. By line 10 the string found in datafield

68 is WORSTIR t h the nane "LOC' in the sel ected obj eACT/GH

perfornms the operation WO 96/ 25/|1F3

PCT/ GB96/ 00333 14 for
objects in the class EQU PMENT with the string extracted fromdatafield 70
bei ng saved with the nane "TYPE" i e sel ected object. By

conpletion of line 11, six objects g_ﬂe_en created with the foll ow ng

paraneters: 5 hj ect Cl ass Par anet er
Val ues CCT123 CRCUT CCT
CCT123 3 LOC GOVER
NETWORK
4
gy — 7
. L/1 ‘ 2
) r/
s — nre — -
:II'.lIIIIII'IIE-—'-_J AR RIE e )} ===
a \ /. N\
Fig.2.
22
MEMORY 7
(23
CENTRAL - O‘{“;“,’JT
PROCESSOR PORTS

o
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CCT234 CRCUT CCT CCT234 10

LOC CONER CCT345 Cl RCULT CCT
CCT345 LOC '

| PSW CH CCT456 CRCUT CCT

CCT456 LOC

GLASGOW 15 W0 962571 EQL EQUI PMENT TYPE PCT/GB%6/00333 £y
EQ2 EQUI PMENT TYPE EQ2 Li ne
12 is an end statenent signifying the e2y|bf the treatnent of records

in datafile 1. 20 Line 13 ensures that the next rules are applied
for all the records in datafile 2, that is to say, all the responsible
person records. Line 14 is a begin statenent for the rules to
be applied to the record in the datafile 2. Line 15 has the first rule
to be applied. The string in datafieldgjﬁgﬁﬁa each of the records in
datafile 2 is matched against the pattérhg-dall object 25 tenplates of

t he nodel . If there is a match and the object tenplate is of

t he cl ass EQUI PMVENT, then the object name is set to the string in
datafield 75, line iﬁT—Shuuiﬁ'dn obTeCt SO naned be a new opj ect, then
the object is creaté¢d, |ine 17. hj ects are then sejected and
if the object tenplate is of class QU P i hel § in
datafield 75 is saved With the nanme reg$ponsjb elsel egt ed obj ect,

lines 18 and 19. PROGRSSORat $ thep lete,
line 20 as is pass 1 throdNFTRUCTIQNS {at abpse, DATABASE

Fig.4

40
/'
44
] RULES
/ 43
PROCESSOR INTERMEDIATE . FINAL
INSTRUCTIONS DATABASE DATABASE
42 -7 4 1./
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WO 96/ 25715

PCT/ GB96/ 00333 15 Ln
this particular exanple of an existing database, no objects will be
created by application of line 17 since they will have been created by
application of lines 5 and 7. The objects of class CTRCU T will not
result in wowshsms her paraneters since line 19 only cBSHEPSORRE ,
par anmeter where the object is of the 3 cl ass EQUI PMENT. The objects of
cl ass EQUI PMENT will result in val ues i1 par anet er RESPONSI BLE bei ng
F. JONES for object EQL and S. SM TH for obj ect EQR. At the end of pass 1
the state of the objects wll be: hj ect C ass
Par anet er F/al ueESj 10 —€EF23—CRQUI T CCT
CCT123 10.0. LOC ™~ GONER
CCT234 CIRCUIT ENTER & STORE RgtFS34 49
LOC GOVER CCT345 CIRQUIT CCT
CCT345

RUN BUILD | 50

MODEL OBJECT S

HIERARCHY 50a
—
APPLY RULES TO 53
NETWORK DATABASE

SET UP OBJECTS [T,
WITH ATTS. & VALUES

STORE INTERMEDIATE ‘54a
TO DISC

APPLY RULES TO
INTERMEDIATE ™

DATABASE 55
STORE FINAL —
DATABASE TO 56

DISC
END BUILD | —ss
RUN .o
SERVICEVIEW
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15 : | LOC | PSW CH

CCT456 _ CIRCU T ___CCT _CCT456

LOC GLASGOW EQL EQUI PMENT TYPE

EQL RESPONSI BLE " F.JONES 20

EQ EQUI PMENT TYPE EQ

RESPONS| BIWO96/2571S S SM TH Lines 22 to 25 CUTRFRSAOBR [y es

for pass 2, the creation of attribute 6‘7/ val ues for the objects created in
pass 1 through the existing database. Hd 22 is 25 a begi n statenent for
the second pass. Line 23 is a for statenent which ensures that the
followng rules are applied to each objegt greated in pass 1. Line 24
applies an "attribute rule" to create f t Ne naned data (paraneter) saved
after lines 9 and 10 an attribute a%E]e. aqh object class or tenplate
has its own |list of attributes to Iggemup the object. There is an
attribute sub-rule to generate each 301 &fripute value. The attribute
sub-rule is devised and set &y the~fetviotk aythority and all ows the
paraneters to be mani p@ at£d Nd combi nkd~t o/f or attribute val ue.
Appl ying the attribute"u-rmul &s gi ves tke vol | \‘/gn obj ect s:

CLASS

100
102
: 110
109
108

CLASS 2
ITEMSPEC
5

106
107

Fig.6.
CLASS 1
104 '
ITEMSPEC
2

101

%



WD.96/ 25715

PCTLGRA6/ 00333 16
bj ect Attribute Val ue CCT1 23 CCT1

23/ GOAER SERI AL 15 CCT234 ID
CCT234/ GONER SERI AL CCT345 ID
CCT345| PSV#VOI96/25715 SERI AL PCT/GBY6#03s | D
CCT456/ GLASGOW 10 gl;Rl AL EQL

TYPE EQL PERSON F. JONES

EQ TYPE EQ PERSON S.SM TH 15

Thus, an internedi ate database 41 is populated with object attributes.
The next step is to apply a further set of rules enbodied as a piece of
software or "back end" to derive fromthe internedi ate database the final

dat abase 43. 20
structured as a rel ati onal F
ig.7.

CIRCUIT

102

107

| SPEC 1

—EQ-"
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database with the data held in the formof two dinmensional tables. The
particular .. systemenploved is the ORACLE (TM relational database
managenent system avai l able from-Oracle Corporation. In a relational
dat abase only one type of data structure exists which is the table. The
system al | ows various processes to be 25 applied to the tables, for
exanpl e, bWo#SHStti ng or combining tables of data. For GRI6/00333
i nformati on on the types of operations formabl e on the tables of data
the reader is directed to "Introdu dn to SQL" by L. Ellison published
by the Oracle Cor por at i on. The networ k managenment system
uses the tables to reconstruct ﬁjg tantiate) the original objects in a

I

manner well known to those skil .he art of network managenent.
An overview of the way in which tables are produced fromthe
I nt ermedi ate dat abase 41 will now be described with reference to figure 14.

WO 96/ 25715 PCT/ GB96/ 00333
17 Afirst s in thegg.ocess is t@selegi an object fromthe
i nt ermedi ate / \ f
RECORD1  ZZZ cctiza | /52
68 /—63
\_{ LOC=GOWER PQRST
| EQ1 69
70 [72
4
| XXX Yyy j
71

7S~ ryPE=EQ1d—~

/
26 'F. JONES

~ T TYPE=EQ2
75

—74
S. SMITH

76J

Fig.9. N
4 N

A Y ¥ )
RECORD 2 ysrsd CCT 234
68 ‘\ \
LOC=GOWER PQRST 62
P EQ2 69
26 72
XXX yyy
71
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dat abase 41, as represented by box 150.

extract the attributes of this objec

The next step is to
resent ed by box 151. 5

Any required auxiliary data is then generated, as represented by box 152.

Tabl es are then set up in the final

as represented by box 153.

t he i nt er nwoivaRET18lat abase 41, box 154,

dat abase and the data inserted there,

The next object is selected from
and processed BET/GBIMOI3 19

In nore detail the tables are produced f74m the internedi ate database 41
26. BEG N NSLATE OBJECTS TO DATABASE

in the follow ng way:
TABLE REPRESENTATI ON}
DATABASE 15 28. FOR EACH-AFR-BYFE

27. FOR EACH OBJECT | N THE | NTERMEDI ATE

—ARFBYTFEN THE OBJECT 29. EXTRACT THE

ATTRI BUTE 30. US| NG|RULEBEGMCI DE | NTO WHI CH TABLE OR TABLES THE VALUE
1'S TO BE | NSER[ED PASS31. | USI NG RULES TRANSLATE THE ACTUAL
VALUE | F NECESSARY 20 32. GENERATE ANY "AUXI LI ARY DATA

REQUI RED TO BE | N th L NTO TH TABL I@mﬂwﬁ THE
OBJECT' S ATTRI BUTES a1on33- | NDS TO | NSERT
THE VALUE AND AUXI LI ARY PATR | NTO THE APPROPRI ATE TABLE(S) 25
34.  END {ATTRI BU[ES oF AN BOESH '35.  USI NG RULES GENERATE ANY

AUXI LI ARY DATA RE
RECONSTRUCT THE OB\

J RED TO BE

ECT.

MATCH
AND OBJECT
OF CLASS
EQUIPT

ENTERED | NTO THE TABLES TO
113

IS
MATCH
OF CLASS

SET OBJECT. NAME SET OBJECT. NAME

TO

STRING DATAFIELD 70 STRING DATAFIELD 67

TO

114

[115

CREATE
OBJECT

1
( POPULATE )\n ]

MORE
RECORDS
d

END
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36:  GENERATE SQ. COVMANDS TO | NSERT THE AUXI LI ARY DATA | NTO
THE-ARRROPRI ATE TABLE(S) 30 37 END {ORIECT | N | NTERVEDI ATE DATABASE}

38. END WO 96/ 25715

PCT/ GB96/ 00333 18 The
rules referred to in lines 30, 31 and 35 are rules held as a text-file in
rul es memoMP%BSTHhese rules are applied to objects in t hECTIGEIMAR at e

dat abase 41 to generate a set of S%/cormands (Structured Query
Language). The SQL commands are usda/Mfy the ORACLE (TM Systemto
generate the appropriate 5 values in the tables of the final database 43.

These commands will be dependent on the desired formof the structure
of the data in the final database 43. F|g11

( POPULATE 1 )

——120

SELECT AN
OBJECT

126

CLASS

EQUIPT.
?

/127

EXTRACT STRING EXTRACT STRING
DATAFIELD 67 DATAFIELD 70

v ¥

SAVE STRING WITH| [SAVE STRING WITH

NAME <CCT> NAME <TYPE>
‘ 123 \ 128
EXTRACT STRING

IN DATAFIELD 68 | \

‘ 124

SAVE STRING
NAME <LOC> | 125
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Cl ai s 1. A nmet hod of building a tel ecommuni cations network

dat abase in a nenory of a conputer system by storing data arranged
according to a first structure which 5 is extracted from an existing

dat abase hawowgasims a arranged according to a second st PCR/GBASIO3IZ 1o
nmet hod conprising the steps of: deriving fromthe existing
dat abase an internedi ate dat abase of da*%/ arranged differently to the

first structure; selecting fromthe internedi ate dat abase data
to be included in the 10 tel ecommuni cati ons networ k database; and

bui l di ng the tel ecommunicati ons network database by structuring the

sel ected data in accprdance w } first st gluﬂ ] 2. A net hod
as claimed in Caim| 1 wheBeGINthe data stored ™M the 15 internediate

dat abase i s arranged| accorgligg to ajthird structure different to the

first and second structures.

r

MATCH STRING
DATAFIELD 75 AGAINST |~
PATTERN IN ALL 130
OBJECT TEMPLATES

MATCH OF
CLASS

EQUIPT. N
[ 132
SET OBJECT NAMETO
STRING DATAFIELD 75
L NEXT
Y RECORD
FILE2
\ 136
135
v

CREATE |
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3. «» Anmethod as clainmed in Caiml or 2 wherein the first structure is

an obj ect orientated database structure. 20 4. A nethod is
claimed in daim 1, Cdaim 2 or CCaim 3 wherein the
t el ecommuni cati ons network database is a rel ati onal database. 5.

A method as clainmed in Qaim3 or Claim4 further conprising: 25
sear chi ng {pwepxsii8t i Ng dat abase for an occurrence of a paPCT/GBPENO3I}X em of
or form of data; and after finding such an occurrence

creating a corresponding object in théZDAy i nt er nedi at e dat abase. 30

6. A method as clainmed in Caim5 conprising after the step of creating
a. correspondi ng object further steps of: searching the
exi sting database for an occurrence of a particular itemof or form

of data; and

Fig.13.

( POPULATE 2 )

BEGIN

140

OBJECT
TEMPLATE
OF CLASS
EQUIPT.

EXTRACT
STRING B
DATAFIELD 76 | 141

SAVE STRING ~
WITH NAME 142
(RESPONSIBLE)

[

END
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after finding such an occurrence copying the itemor an associated item of
data and storing it with the corresponding object in the internedi ate

dat abase. 7. A method as clainmed in CGaim5 or Caim6 wherein
the object weossmsd 5 according to the itemor an item asRFBIRNPR} ¢ h
that item of data according to the eft cture of the existing database.
8. A nmethod as clainmed in any prece |/ claim when dependent on Cl aim
3, wherein attri butes of the objects |n the internedi at e dat abase are
.generated from 10 data held in the existing database. 9. A

nmet hod as clainmed in any precedi ng cl ai m when dependent on Claim4

wherein structured query | anguage commands are generated to insert data
into appropri ate dat a-structEr t1f t he rel ati onal database. 15 10.
A conputer apparatus for buildi glﬁ elfeconmuni cati ons networ k

dat abase, by storing data arranged according to a first structure,

extracted from an exi sti dat abase havi ng data arranged according to a
second structure, said
BEGIN
l /"150
SELECT OBJECT
-
Y
EXTRACT ——
ATTRIBUTES 151
L~ 152
GENERATE
AUXILIARY DATA
L J /’153
INSERT INTO
TABLE
l /—-154
NEXT OBJECT
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ANRRY /S 1451 CPIRA bW Sss 20 means to derive fromthe existing

dat abase an internedi ate database of .data arranged differently to the
fl rst structure; means to sel’'ect fromthe inteinmedi ate 'database
data to be included in the t el ecommuni cati ons network database; and
means to build the tel ecomunications network database by structuring 25
the selected data in accordance with the first structure. 11.
Apparatus as clainmed in Clalmlo vvhereln the means to derive arranges

data in the internedi ate Ad\ AND ; : str‘g}‘é" SHEET

different to theflr Appar at us

as claimed in Caim10 or T ' e near '

gg/r gnges the data in an object orientated database structure. WO
5715

PCT/ GB96/ 00333 This invention relates to a method and appara'ct.f1 for building a

5 telecommunications network database.

Telecommunications networks are managed by network management
systems which decide the way in which the network is configured and monitor the
performance of components of the network. The management function is
performed by reference to information concerning the network stored in an

10 associated network database. The information that is stored may inciude an
identity of a particular item of equipment such as its serial number, model and
manufacturer information, and details of a person or organisation responsible for
repairing faults on that equipment. Thus, if a fault occurs with that piece of
equipment, a network manager will be able to rapidly send a request for its repair.

15 Other information that is stored, is information about the equipment's pefformance
which will be used when network configuration decisions are made.

When it is thought desirable to replace ‘the existing network management
system, a problem occurs because a system has to be chosen which is compatible
with the existing database. The reason for this is that the database may include

20 information on a very large number of items of equipment. Typically, information
on thousands of circuits will be held. It has been perceived that to do otherwise
would require building a new database from scratch which is compatible with the
new network management system. The time to do this has been prohibitive, two
typiCal telecommunication circuits requiring about two hours to enter into a

25 database.

The present invention arose out of a realisation by the inventors that it
was not necessary to build a new compatible database from scratch, but that it
would be possible to utilise the existing database.

In US pétent 4 908 759, a process is described for transitioning a

30 hierarchial input database to create a hierarchical output database. The process
occurs in twb stages. In the first stage, intermediate data is produced. In the
second stage, the intermediate data is mapped to the form required by the output

database.



137101797 A ah@tetOwadi24seai wed in Caim 10, Caim1ll or daim12 wherein the
means to build builds a tel ecommuni cations network database.as a relational

dat abase. 5 14. Apparatus as clainmed in aim 10, Gaim1l, -Caim
12 or Claim 13 wherein the nmeans to derive includes- neans to"s‘ear ch the
exi sting database for an occurrence oftaa particular itemof a fS
data which after finding such an occurrence Creates a correspg [\'%5) HEET
object in the internedi ate dat apase. ar atus as, cl ai

any preceding cl ai rAGRRERIBE ot h irsteagpect Bf §E%1P&?Fe”t i 83?'% re foPEY | 'ﬁg
~database for ARuQECHH KRR PHind RREbMAUNAatibhe RefWork Yafabdke in a Héhary6da

after finding such an occurrence, copies the itemor an associated item
of data to theommneeswnm by Stoing clata arranged sncerdiegitaadirstastainiure, saididata 16,

Apparat us as gligh "R dcfod Bond!HC 8ty (:RbEEsBNRIAG e d1RABSA 119 HeddcbRa

nanes obj ect s er nedi at eln acc ance w an 1tem or
items of 5 dtawturmdlffheeneﬂom said filsttsahmewe, the method compaigingrthe stepsof:
claimed in any precedin

query |anguage i nstF'GEY"Q%%lQ%{‘%]'#’g&hﬁue??%%gﬂ?W%&h%%Pa"t%ebaez ?mbasreu tt“ ¢
tstelr 5?3?‘(;”' CakirQbtard \@iFERINK fib 8518 FRstSdndr dekBndldtracesxor ding to a rel ati onal
inputting a first set of rules into said memory, said first set of rules
specifying a set of object classes which are to be used in the intermediate
" 10 database and how to create and populate objects for each class in the intermediate
database from the data stored in the existing database;
creating in said memory a model, by using said classes, of the object
hierarchy to be used in the intermediate database;
inputting a second set of rules which specify how objects are created and
15 populated in said final database from objects in said intermediate database; |
using said first set of rules to create and populate objects in the
intermediate database from data stored in the existing database; and
using said second set of rﬁles to create and populate objects in the final
database from objects stored in the intermediate database.

20



1817/01/97 y6:3jpragegewprd¥tsSgrammed to carry out a nethod according to MNBE%S%ET
25 Cainms 1to 9. 19. Processor .instruction nmeans to instruct a

‘gr.ocessor to carry out the met hod according to-any one:of C:ains 1 to
: 30 20. A tel ecommuni cati ons netwofk database produced by a nethod
as clainmed in any one of Clains 1 to 9 or by apparatus as clained in

any one of Clains 10 to 17 or by a processor as clainmed in Caiml18 or

.b% g hrocessor | nStéy”%Qiggy%R%pUIaMQOgﬁ%r?t%lcm.éé]gtter YSbOIL WRAGatdSwhicA' Ted
PCT/ GB96/ 00330t arranged according to the first structure, less processing éffbrt is required to
build the telecommunications network database by selection of data from the
intermediate database, than if an attempt were to be made to directly restructure
5 the existing database or by assembling data from another source.

A further advantage of the invention is that most of the complexity in
building the final network database is involved in creating and populating the
intermediate database from the existing database. Once the intermediate database
is created and populated, it is then relatively easy to then populate tﬁe final

10 network database. If the required form of the final network database changes it is
then relatively easy to change the rules for populating the final database to cater
for the change. This may be achieved without -héving to change the Way in which
the intermediate database is created and populated. Since the creation and
population of the intermediate database is the most complex part of the method, a

15 considerable amount of work is savéd.

The existing database may be a database of an existing network
management system or a database distinct from a network management system,
for example, a computer-held database which is accessed by personnel who
configure the network manually. -

20 By structure, it is meant a logical rather than physical structure in which
the data is organised in the database. In the described preferred embodiment the

" first structure is arranged to support an object oriented program used to manage
the network. Information on the objects is stored in the database in a structure
that allows the objects to be instantiated. By instantiated, it is meant that the

25 objects can bé reconstructed from the stored information.
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A specific embodiment of the invention will now be described, by way of
example only, with reference to the drawings in which:
Figure 1 shows in schematic form apparatus in accordance with an

embodiment of the invention;

Figure 2 shows in schematic block diagram form part of the apparatus
shown in figure 1;

Figures 3 and 4 show in schematic block diagram form databases used in
the apparatus;

Figure 5 is an explanatory flowchart;

Figures 6 and 7 show models used in the preparation of an intermediate
database in the invention; and

Figures 8 and 9 show in schematic form datastructures used in the
invention; and .

Figures 10 to 14 are explanatory flowcharts.

With reference to Figure 1, apparatus operating in accordance with the
invention comprises two computer workstations 1, 2 conforming to Sun Sparc
architecture, for example, workstations available from Sun Microsystems
Corporation and a telecommunications network 3. The workstations 1, 2 are Unix
based and networked together with file servers to form one homogenous network.
It will be readily appreciated that in a Unix based system that memory is
distributed over the system. However for the purposes of this description memory
will be described with reference to particular terminals. In reality the databases
stored on the system may be stored over a number of terminals.

The telecommunications network 3 is of a known type comprising private
branch exchanges (PBXs), local area networks, wide area networks, transhission
paths, bridges and routers.

As is shown in figure 2 workstation 1 includes a central processor 21,

memory 22 and input output ports 23 linked by databuses in the normal way.
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