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A system for maintaining, updating repairing and monitor 
ing remotely located communication equipment sites is 
described With Which the sites can be managed and main 
tained. Data relative to each site is stored and alterations 
proposed for the site are automatically monitored and veri 
?ed prior to implementation. Clients Who oWn and use the 
sites can con?rm the status of the communication equipment 
through a Web site Where the client can have access to the 
data While preserving the proprietary nature of the data as it 
relates to the client. The status of various equipment is 
maintained to promptly inform an oWner of the site, through 
access of the Web site, of the feasibility of a proposed change 
in interconnections, or poWer use or availability of a par 
ticular device. 
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SYSTEM FOR MANAGING 
TELECOMMUNICATION SITES 

RELATED APPLICATIONS 

[0001] This application is a continuation of copending 
US. patent application Ser. No. 09/414,765, ?led Oct. 7, 
1999, Which claims the bene?t of, under 35 U.S.C. §119(e), 
US. Provisional Patent Application No. 60/125,761 ?led 
Mar. 3, 1999. 

FIELD OF THE INVENTION 

[0002] The invention relates to management and mainte 
nance of telecommunication sites and in particular to auto 
mated systems for managing remotely located sites. 

BACKGROUND OF THE INVENTION 

[0003] Telecommunication companies often have a large 
number of remotely located equipment sites. These sites 
typically include racks of telecommunication equipment, 
main and backup poWer supplies, equipment cooling sys 
tems, and spare part inventory. In larger sites the racks may 
be arranged in roWs forming aisles betWeen them. 

[0004] The telecommunication equipment sites are fre 
quently numerous, remote from the main of?ce and/or 
unmanned and undergo frequent changes. Accordingly, tele 
communication companies often lose track and control over 
What equipment and connections are installed, in use, or 
available for use at any particular site. Even if they are 
knowledgeable about the installed equipment, they may not 
have ready access to the information needed to maintain, 
repair and/or recon?gure the equipment as needs change. In 
addition, they are often unaWare of the rack, poWer and 
cooling capacities of the sites and so are not readily able to 
add additional equipment Without jeopardizing operation of 
the entire site. 

[0005] These problems are exacerbated by explosive 
groWth in the telecommunication business and by an insuf 
?ciency of quali?ed technicians. 

[0006] What is desired, therefore, is a system for manag 
ing telecommunication sites Which enable remote mainte 
nance and recon?guration of existing equipment by skilled 
technicians, and remotely engineered installation of neW 
equipment according to expert rules. Also desired is a 
system Which tracks and updates the content, arrangement, 
con?guration and capacity of equipment at remote sites after 
installation, recon?guration and/or maintenance. 

SUMMARY OF THE INVENTION 

[0007] It is, accordingly, an object of the invention to 
provide a remote telecommunication site management sys 
tem Which generates a maintenance program for the site 
from information collected about the site con?guration and 
equipment. 
[0008] Another object of the invention is to provide a 
telecommunication site management system Which auto 
matically matches a site Work request With a technician 
having appropriate skills. 

[0009] A further object of the invention is to provide a 
telecommunication site management system of the above 
character, Which forWards a Work request completion report 
to the client. 
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[0010] Still another object of the invention is to provide a 
telecommunication site management system of the above 
character, Which updates equipment data and con?guration 
according to the completion of the Work request. 

[0011] Yet another object of the invention is to provide a 
telecommunication site management system of the above 
character in Which a Work request draWing is redlined for 
revieW and approval to re?ect hoW the Work Was actually 
completed. 
[0012] Still a further object of the invention is to provide 
a telecommunication site management system for an out 
source vendor and in Which a client may generate a Work 
request together With a draWing of the site for use by a 
technician. 

[0013] Yet still another object of the invention is to 
provide a telecommunication site management system of the 
above character in Which a technician redlines a draWing of 
a remote site to shoW equipment “as built” for approval by 
the client. 

[0014] These and other objects and advantages are 
achieved by one telecommunication site management sys 
tem in accordance With the invention Wherein a computer 
center is connected either directly or through an appropriate 
netWork such as the internet or a private netWork to various 
data bases. With the data stored in these data bases the 
installation, maintenance, updating of the remote telecom 
munication sites, and emergency servicing of the remote 
sites With competent personnel can be conveniently and 
accurately implemented. 
[0015] These data bases include records of various types 
such as survey information related to the various telecom 
munication equipment installed at the remote sites, the 
particulars of the port connections of the equipment, the 
available poWer at the remote sites and environmental 
factors such as the available cooling capacity at the sites and 
the heat loads imposed on this by the installed equipment. In 
addition digital images of the installed racks and cages and 
other areas of the remote sites are stored. A data base of 
components representing various telecom equipment from 
different manufacturers is created in Which form factors and 
performance characteristics are stored for use in creating 
designs of racks and cages in telecommunication rooms. 
Another data base includes the maintenance tasks and sched 
uling of these tasks for the various equipment at the different 
telecommunication sites. Another data base has records 
identifying the technicians and their particular expertise, 
quali?cations and certi?cations for servicing particular tele 
com equipment. 

[0016] Access to these data bases is controlled depending 
as to What Work needs to be done. Implementation of service 
and installation originates through Work orders that are 
communicated to the technicians as these are determined to 
be needed by the control center or by a client to Whom the 
particular telecommunication site belongs. A client can 
access the various data bases through the netWork to deter 
mine or verify the actual installations by accessing digital 
images of a site and make remote designs and changes as 
appears necessary. Through these various activities on the 
equipment and system, the data bases, When needed, are 
updated and maintained current. 

[0017] When a telecom equipment is installed an auto 
matic veri?cation of the necessary electrical poWer is made 
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to con?rm that there is suf?cient electrical power available 
both at the site and at the particular rack Where the equip 
ment is to be installed. A similar veri?cation as to the 
available cooling capacity can be made. After installation by 
a technician, an as built report is entered into the system and 
appropriate data bases updated to re?ect the changes 
together With digital images of the equipment at the site that 
Was serviced. 

[0018] Hence, With a system and technique in accordance 
With the invention a client can maintain up to date knoWl 
edge of the equipment at its remote sites, While being able 
to rely upon the eXpertise and capabilities of another control 
center to maintain the telecommunication netWork in opera 
tion. 

[0019] These and other objects and advantages of the 
invention can be appreciated from the folloWing description 
of a preferred embodiment in accordance With the invention 
as described in the speci?cation With reference to the 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a block diagram depicting the client/site 
data collection process of a remote telecommunication site 
management system of the invention. 

[0021] FIG. 2 is a block diagram depicting Work request 
processing in a remote telecommunication site management 
system of the invention. 

[0022] FIG. 3 is a block diagram depicting the Work 
request creation and veri?cation process in a remote tele 
communication site management system of the invention. 

[0023] FIG. 4 is a block diagram vieW of one telecom 
munication system in accordance With the invention. 

[0024] FIG. 5 is a schematic and block diagram vieW of 
one telecommunication site managed by the system of this 
invention. 

[0025] FIGS. 6A and 6B are block diagram vieWs of the 
architecture used in the telecommunication management 
system of this invention. 

[0026] FIG. 7 is a block diagram vieW of data entry used 
in the system of FIGS. 6A and 6B. 

[0027] FIG. 8 is a How diagram vieW of a trouble ticketing 
process used in the telecommunication system of the inven 
tion. 

[0028] FIG. 9 is a How diagram vieW of a site survey 
process used in the telecommunication system of the inven 
tion. 

[0029] FIG. 10 is a How diagram for con?guring a rack in 
accordance With the telecommunication management sys 
tem of the invention. 

[0030] FIG. 11 is a more detailed ?oW diagram for a rack 
con?guration process used in the telecommunication system 
of the invention. 

[0031] FIG. 12 is a How diagram for a rack validation 
process in accordance With the telecommunication system of 
the invention. 
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[0032] FIG. 13 is a plan vieW of a screen produced to 
con?gure a rack at a remote telecom site in accordance With 
the invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0033] With reference to FIG. 1 a telecommunication 
management system 20 is shoWn using a conventional 
server-computer 22 connected to a netWork 24 such as the 
internet or another private netWork system. The modems or 
other communication devices inside the computer 22 are 
conventional and may be suitable for high speed commu 
nication as required by the system. The computer has a CPU 
Which communicates With suitable data storage devices such 
as magnetic storage disks and appropriate portions thereof, 
all in manner as is Well knoWn in the art. 

[0034] The telecommunication management system 20 in 
accordance With the invention contemplates organiZing data 
in different data bases, Which can be located at different sites 
and accessed through the netWork 24 or be a part of the 
computer 22. Thus there is, a site data base 26 in Which 
information relevant to communication equipment at a par 
ticular site is stored, a technician data base 28, Which relates 
to technicians and their respective specialties or training or 
certi?cation With respect to particular equipment, a mainte 
nance data base 30 in Which data for maintenance tasks are 
stored and a telecommunication component data base 32. 
This latter data base 32 stores data such as telecom equip 
ment poWer requirements, heating loads or poWer con 
sumed, telecom ports, performance capabilities, form factors 
needed to mount the telecom equipment in racks and data 
relevant to the racks such as their siZes, shapes and space 
availability. 
[0035] The computer 22 is coupled to a control console 34, 
such as a keyboard coupled to the computer 22, and through 
Which communications can be initiated as Well as data 
entered into or steered into or eXtracted from the various data 
bases. The computer 22 can also be coupled to a server 
located at a client and With Which bi-directional communi 
cation can be had via netWork 24 and similar functions 
provided as With the console 34. Hence, the draWings shoW 
the client/console as a common element 34. 

[0036] The use of decimals after a numeral depicts the 
same type of item but indicates that a number of them are 
used. In this instance a number of different clients can have 
access to system 20 With each client being able to only 
access data related to their oWn sites. One Way to obtain such 
client differentiation is by providing each With a different 
pass code, though a more secure approach can be a place 
ment of different clients’ data on different computers 22 and 
With the client having access only to their respective server. 

[0037] Entry of data into the various data bases can be 
done through a variety of techniques such as through the 
netWork 24, from a client or from a technician located in the 
?eld or through the console 34 or through such other knoWn 
data transferring techniques. 
[0038] In the telecommunication management system 20 
in accordance With the invention, data as to sites is organiZed 
at 36 by client, maintenance tasks and calendar schedule. 
Data related to technicians is organiZed at 38 by training, ie 
the technician’s specialiZed skills on particular equipment if 
applicable, and their respective Working schedules or avail 
ability as the case may be. Various organiZing techniques can 
be employed. 
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[0039] System 20 commences operation With the genera 
tion of a survey request 40. This request can originate from 
the client or from a console. In this embodiment the survey 
request is passed through the computer 22 and relayed to a 
technician 42. The survey request imposes an acquisition of 
data by the technician as to a particular site 44 for insertion 
into the respective data bases. Either during or after the 
technician has visited the site 44 an electronic survey report 
46 is prepared and forWarded via the netWork 24 to computer 
36 Where the data is distributed into the appropriate data 
bases 26, 28, 30 and if necessary 32. The electronic survey 
report from the technician can be transmitted directly from 
a portable computer located at the technician via netWork 24 
to computer 22. 

[0040] Another main feature of the invention involves 
maintenance tasks at the telecom sites. These tasks are 
pre-determined and stored in data base 30 Where they are 
accessed by the computer 22 through a schedule 48 for the 
tasks. 

[0041] Certain equipment requires special skills for main 
tenance and repair and system 20 keeps track of those 
technicians having these skills through technician data base 
28. Technician data 50 for the data base 28 is obtained from 
technicians or from a system administrator through a net 
Work link 24. 

[0042] FIG. 2 illustrates a process and system to handle 
Work requests required for a technician. Computer 22 may 
receive, either from a client or from the control console 34 
or from an automatic schedule for maintenance tasks at 30, 
a Work request 60 for a revieW of or change or update related 
to a remote telecom site. Authorization for generation of 
such Work request is controlled through a priority authori 
Zation level organiZed inside computer 22 With suitable 
passWords. Once a Work request is generated, the computer 
22 responds With a retrieval of appropriate pertinent data 
relevant to the Work request such as data relevant to the site 
from data base 26, particular skills required from the tech 
nician for complex telecom equipment located at the site, 
parts availability and their locations in case of a repair 
requirement. 
[0043] Computer 22 compiles the data relevant to the 
Work request at 61 into a Work order 62 and assigns, if 
necessary, a particular technician having the required skills, 
for responding to the Work request. Contact is made With the 
technician, either through an automatic dial up of the tech 
nician or through conventional communication paths. The 
technician’s response to the Work order 62 involves an 
electronic report 63 that is returned through the netWork 24 
to computer 22 and the control console and/or client 34. This 
report typically includes a digital image of the telecom 
equipment at the remote and serviced site to enable the 
originator and others in control of the communication net 
Work to Which the site relates to generate an approval report 
64 representative of the evaluation and approval of the 
changes or installation made by the technician. 

[0044] The computer 22 can then, upon receiving the 
approval 64 update at 66 the site data base 26 and any related 
data base such as a component data base 68 in Which the 
spare parts data and performance data for particular telecom 
equipment may be stored. 

[0045] Another aspect of the invention involves an ability 
to design, modify and develop a remote telecommunication 
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site and from this Work evolve a Work request 60 that can be 
implemented by a technician. FIG. 3 illustrates one 
approach for such site development or change. A client or 
engineer at 34 Working at a particular site as identi?ed at 70 
retrieves at 72 draWing data 74 relevant to the telecommu 
nication site together With telecom component information 
from the appropriate data bases such as 26 and 68. The 
component data includes draWings of racks and a listing of 
the particular telecom components such as sWitches, optical 
?ber connectors, poWer supplies and distribution panels and 
the like. 

[0046] Design of the telecom site involves clicking on a 
telecom component in the list and then dragging the com 
ponent onto a particular area of the rack. This then results in 
the generation of a rack design that is forWarded at 76 to 
computer 22. Computer 22 then analyZes the design accord 
ing to speci?c rules stored at 78. For eXample, one such rule 
requires that the total poWer demanded by all of the telecom 
components in anyone particular rack does not exceed a 
certain portion, such as 80%, of the poWer supply in the rack. 
Other rules relate to the incremental effect on the site’s 
cooling requirements imposed by the neW telecom equip 
ment design, the data carrying capacity leading to the rack 
and the like. 

[0047] In the event that computer 22 determines at 80 that 
the design introduces a violation of one of the predetermined 
rules, a Warning to that effect is generated at 82 and sent to 
the console and client at 34. If the design passes the rules 
test, a Work request 84 such as 60 in FIG. 1 is generated and 
a technician implements the requested design. In the event 
a rule violation has occurred, a decision from either a client 
or from the console generates at 83 an override signal to 
computer 22 and this in turn generates an appropriate 
override notice 85. 

[0048] FIG. 4 illustrates an overall vieW of a telecommu 
nication management system 20 in accordance With the 
invention. The system 20 in this case contemplates the 
management of a large number of different client telecom 
sites 44.1-44.n that are Within the system’s responsibility. A 
central control 34‘ communicates With each of the sites, and 
servers 90.1-90.n at different clients and With the respective 
technicians through netWork links 24. These netWork links 
can be a combination of private and/or general telephone 
company (telco) lines. The lines also enable the clients to 
communicate With individual Work sites 44. 

[0049] FIG. 5 illustrates a typical telecommunication site 
44 having a plurality of racks 94.1-94.4. Each rack 94 is 
subdivided into vertical units, commonly referred to as U’s 
or With standard dimensions, and into Which telecom equip 
ment 100 can be installed such as a poWer supply 100.1, a 
poWer distribution panel 100.2 and individual telecom 
equipment 100.3 and 100.4. 

[0050] The site 44 further has HVAC equipment With 
Which certain environmental conditions such as heating, 
humidity and air cooling can be achieved. Typically the 
HVAC equipment for maintaining these environmental con 
ditions is of limited scope and its ability to regulate the site 
44 to desired temperature and humidity levels is affected by 
the amount of telecom equipment 100 that is installed in the 
various racks 94. 

[0051] Accordingly, part of a technician’s survey for the 
site 44 Would include data relevant to the HVAC capabilities 
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such as cooling capacity 102, characterized With the CFM 
capability of the HVAC equipment, since cooling can nor 
mally be expected to be required. The environmental data 
including site temperature 104 and site humidity 106 can be 
transmitted on a continual automatic basis to the central 
computer 22 or by the technician via netWork 24 through the 
site survey request and technique as described With refer 
ence to FIG. 1. 

[0052] A key feature of the survey involves the rack 
battery capacity and an automatic determination at the 
central computer 22 to determine Whether any one con?gu 
ration of telecom equipment 100 in the racks 94 eXceeds the 
maximum alloWable poWer load on the poWer supplies and 
back up batteries 106. Accordingly DC poWer loads are 
carefully monitored and conditions, battery data 108, of the 
back-up batteries 106 are continually surveyed and reported 
to the central computer 22 by the technicians or automati 
cally as suggested at 110 through the use of a microprocessor 
112 coupled to the netWork 24. The illustrated site 44 in 
FIG. 5 is illustrative and many variations can be accommo 
dated and are likely to occur under actual conditions. 

[0053] In FIGS. 6A and 6B an architecture for system 20 
is illustrated. The system includes a contact information data 
base 120, the survey data base 26, a rack con?gurator 122, 
a spares controller 124, a trouble ticket processor 126 and 
preventive maintenance processor 128. 

[0054] The contact information data base 120 accumulates 
information such as the authoriZed security level 130.1 for 
any one contact, the ability to edit and read details on the 
contact, the locations 130.2 of a particular and applicable 
site 44, the client 130.3 to Whom the site belongs, emergency 
data 130.4 such as late hour access information for buildings 
that are normally closed after daylight Working hours and an 
ability to generate appropriate reports 130.5 from the contact 
data base 120. The softWare for generating contact data is 
generally Well knoWn and need not be further described. 
Other functions of the contact data base are as shoWn in 
FIGS. 6A and 6B. 

[0055] The survey data base accumulates data as to the 
inventory of telecom equipment 100 and racks 94 at anyone 
particular site 44. This data typically includes site identi? 
cation, the particular room Where the telecom equipment is 
located, the number of cages in Which the telecom racks are 
located and the particular telecom equipment installed in the 
racks 94. Digital images of the telecom equipment and racks 
are stored in a library and available spares and ?eld feedback 
data stored on a per site basis. 

[0056] The rack con?gurator 122 includes an appropriate 
security validator 122.1 needed to limit authoriZation to 
particular persons to modify or create a design for a rack 94 
With its telecom equipment 100, a process 122.2 for main 
taining and updating a rack 94, a process 122.3 for making 
changes and including the addition or creation of site 
draWings such as CAD draWings of the racks 94 and 
equipment 100. A process 122.4 for validating a design in 
accordance With the applicable rules in data base 78, see 
FIG. 3, is provided to then produce at 122.5 a Work request 
84 as described With reference to FIG. 3. Field data from 
surveys are processed as feedback data at 122.6 and appro 
priate client inventory data produced for access by the client 
to Which the applicable site 44 belongs. Reports can be 
generated from the various data in the rack con?gurator 122. 
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[0057] Spares inventory control 124 involves special 
access security at 124.1 and can then be used to order 
additional spare equipment 100 at 124.2. Once spares are 
used or added to, the list of spares and their respective 
locations are updated and stored at 124.3 for subsequent 
access by a technician responding to a Work request. This 
facilitates the technician’s response and his ability to deter 
mine Where a suitable spare is located before personally 
proceeding to a site 44 needed to be serviced. NeW equip 
ment and its form factor, i.e. siZe, shape, rack storage space 
requirements, poWer demanded and consumed and perfor 
mance are entered into the data base 32 at 124.4. Various 
steps to maintain and update spare data from ?eld surveys 
are achieved at 124.5 from data transmitted by the techni 
cians from their portable communicators. 

[0058] From time to time changes are needed or problems 
develop at a site 44 and system 20 provides a convenient 
technique for handling the technical Work needed to get the 
Work completed and provide an accounting statement to the 
client. The trouble ticket or Work request process 126 
involves a security validation step at 126.1 for the individual 
Who is to issue the trouble ticket at 126.2 and at 126.3 
applies a priority response level to the ticket processing. 
Hence, in case of an emergency the response to the trouble 
ticket is assured a prompt correction. The trouble ticket is 
transferred to the appropriate technician at 126.4 and after 
implementation of the Work the system 20 issues an account 
ing report and/or invoice at 126.5. 

[0059] Similarly preventive maintenance process 128 
involves a security level screen at 128.1 a schedule generator 
128.2 for the particular sites 44 and When so required a Work 
order to perform preventive maintenance at 128.3. Appro 
priate ?eld feedback With updating of spares inventory and 
client noti?cation are done at steps 128.4 and 128.5. An 
accounting report With automatic bill generation occurs at 
128.6. 

[0060] FIG. 7 illustrates in greater detail the preliminary 
step 26 for system 20 in Which data for various sites is 
assembled in the data bases of FIG. 1. Initially an engineer 
ing site survey is made and this includes an identi?cation 
and determination What racks are present at the sites at 26.1. 
A determination as to What the environmental factors appli 
cable to the site is made at 26.2, such as the available cooling 
poWer, Which can be in CFM (cubic feet per minute of air 
cooled to a particular temperature), the humidity level that 
is maintained and the temperature. 

[0061] The site poWer and poWer distribution is entered at 
26.3 in the data base so that as additional racks are created 
the amount of poWer available for the equipment to be 
installed can be determined and monitored. Site contacts are 
determined at 26.4. This is important to enable the operator 
of system 20 to quickly determine and advise technicians 
hoW to enter the building at off hours, Who to contact in case 
of emergencies and Which technicians are particularly 
desired for handling Work orders for the site. The contact 
list, therefore, includes information such as names, pass 
Words, authoriZation sequences to enter a site, telephone and 
page numbers, in short all the information needed to prop 
erly access the site to be serviced. 

[0062] Equipment data is assembled at 26.5. This includes 
an identi?cation of equipment installed at the sites 26 as Well 
as in Which racks 94 (see FIG. 5) these are installed. All 
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spares available at a site 26 are entered at 26.6 and a 
preventive maintenance schedule is stored at 26.7 in asso 
ciation With the site 26. A library of installed components, 
including images, and available spares can then be made at 
26.8. One feature of the invention involves an ability to 
create and store for future comparison digital images of the 
racks 94 at the various sites. These images as shoWn in FIG. 
6 are stored at 26.9 (see FIG. 6) in a data base in association 
With a particular site and date and can be accessed by a client 
through the netWork 24. Typically the images record equip 
ment installed in a rack and enable the client as Well as the 
operator of system 20, Who may be Wish to make changes to 
a rack to determine the feasibility of the change, both as to 
poWer and available communication ports. 

[0063] FIG. 8 illustrates in some greater detail one pro 
cess of the invention to handle a Work order also referred to 
as a trouble ticket process. The Work order request 60 (see 
also FIG. 2) requires at least one of several authoriZed 
sources 140.1 and 140.2 such as operators of system 20 or 
a client. The trouble tickets are processed at the control 
center 34‘ (see FIG. 4), Which proceeds to execute them at 
142 in the manner as described With reference to FIG. 2 by 
sending a quali?ed technician to the site. Part of this process 
may involve a preliminary determination at 144 Whether a 
particular telecom equipment needs to be replaced or added. 
If so, the availability of a spare is determined at 146 so that 
the technician can pick up the spare if it is not at the site for 
Which the trouble ticket Was issued. If a spare is available 
and it is installed by the technician at 148 an electronic ?eld 
report 150 is issued to the control center 34‘ and the spare list 
generated at step 26.6, see FIG. 7 is updated at 152. 

[0064] Maintaining the site surveys up to date as explained 
With reference to 66 in FIG. 2 involves, as shoWn in FIG. 
9, responding to client introduced changes at 150 With an 
update at 152 of the site survey 26. Similarly, maintenance 
changes at 154 and repair changes at 156 cause updating at 
152.1 and 152.2 of the site survey 26 as Well as client 
advisory indications at 158 and a library data base of 
installed equipment update at 160. The history of the par 
ticular site is then updated at 162 so that system 20 has up 
to date information as to any particular site for future Work 
requirements. 

[0065] With reference to FIGS. 2, 3, 5, 10 and 11 the 
con?guration 122 of a rack 94 With equipment installed in 
accordance With the invention is shoWn. The process relies 
upon the availability of appropriate draWing information, 
such as CAD draWings at 122.7, see FIG. 3, and images 
generated at of the racks in data bases. The combination of 
CAD draWings and images enables system 20 to maintain 
inventory 122.8, FIG. 3, updating of the rack library as at 
122.7 and an updating of rack installations information by 
granting netWork access to the data bases containing this 
information to the client. Work orders necessary from the 
rack con?guration process can be implemented in the man 
ner as described With reference to FIG. 2. 

[0066] FIG. 11 shoWs a rack con?guration process 122 in 
greater detail. This process may involve a selection at 170 
for a neW rack 94 or a change to a previously installed and 
con?gured rack. The site, room, aisle and particular rack 
number are assigned at 172 and a cad draWing of the rack is 
displayed at 174. One display 175 may appear as shoWn in 
FIG. 13 Where a listing 176 of different equipment 178.1-4 
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is illustrated. The list 176 is for equipment already installed 
on a rack 94.1, but list 176 could be for example a collection 
of different equipment to be chosen from for installation on 
a neW rack 94. Rack 94.1 is partially shoWn, but can be fully 
displayed by using the scroll bar 180. Note that each rack has 
its installation positions identi?ed by so-called U numbers 
182, With each U dimension being of a particular amount as 
is Well knoWn in the ?eld; preferably, hoWever, the instal 
lation positions are identi?ed With standard dimensions 
referenced to a particular location on the rack. 

[0067] For either a neW rack 94 or modi?cation of an 
existing rack the telecom selection process involves the 
selection steps at 186 in FIG. 11 of telecom equipment 188. 
The process involves selecting a desired equipment in the 
list 176, dragging the selection to a location on the rack or 
clicking the rack location on the displayed rack 94.1 to insert 
the equipment. A similar process can be used to either 
remove equipment at 190 or at 192 move it to a neW location 
on the rack. 

[0068] Once a rack has been provided With telecom equip 
ment, or during the rack insertion process, a validation 
process takes place at 194. The validation involves making 
sure that inserted telecom equipment does not exceed the 
poWer limitations, that the allocated space on the rack is 
suitable for the particular equipment, and that the impact of 
the telecom equipment on the cooling capabilities of the site 
is Within acceptable limits. Other rules and requirements 
may apply such as making sure that the form factor appli 
cable to a particular telecom equipment is not violated by the 
available space or designated installation area on the rack. In 
case of a valid rack design, the system 20 produces a CAD 
draWing of the rack as suggested at 94.1 in FIG. 13. 

[0069] Rack validation can be done using a process 200 as 
shoWn in FIG. 12 for several parameters. It is to be 
understood that the process 200 can be for a single param 
eter, or for a plurality With the validation being carried out 
during the design of a rack to determine When and if a 
particular design exceeds acceptable parameter values such 
as for poWer, cooling, dimensions and positional require 
ments. Thus as illustrated in FIG. 12 for poWer and cooling, 
at 202 the poWer PT demanded from the rack poWer supply 
by the telecom equipment 188 is compared With the avail 
able poWer P A from the battery capacity at the rack. The 
poWer for the telecom equipment for all racks at one 
particular site originates from batteries as illustrated in FIG. 
5 and it is essential that the maximum poWer load does not 
exceed the battery capacity. Typically the load on battery 
poWer is limited to some maximum portion of battery poWer 
such as 80%, though other limits can be used. 

[0070] If the test at 202 is positive then a Warning, either 
visual or oral or both is generated at 204. Another test is 
made at 206 as to Whether the site’s cooling capacity is 
exceeded by the telecom equipment on the rack 94.1. If so 
a Warning is generated at 204. Note that the sequence of 
validations are for illustration only and can be done on a 
continual basis. 

[0071] Although the invention has been described With 
reference to a particular arrangement of parts, features and 
the like, these are not intended to exhaust all possible 
arrangements or features, and indeed many other modi?ca 
tions and variations Will be ascertainable to those of skill in 
the art. 
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What is claimed is: 
1. A system for managing equipment at a site, said system 

comprising: 
a computer; 

a rules database accessible by said computer, said rules 
database having a plurality of rules stored thereon; 

a site information database accessible by said computer, 
said site information database having site information 
data stored thereon; 

an equipment speci?cation database accessible by said 
computer, said equipment speci?cation database hav 
ing technical speci?cation data for a plurality of equip 
ment stored thereon; 

softWare executing on said computer for receiving a site 
identi?er and a component selection submitted by a 
client; and 

softWare executing on said computer for retrieving tech 
nical speci?cation data for the selected component 
from said equipment speci?cation database, for retriev 
ing site information data for the identi?ed site from said 
site information database, and for analyZing the 
retrieved technical speci?cation data and the retrieved 
site information data With respect to the rules stored on 
said rules database. 

2. The system of claim 1 Wherein the site information data 
includes site capacity data and an installed equipment list 
ing. 

3. The system of claim 1 further comprising softWare 
executing on said computer for retrieving a component 
listing from the component database, and forWarding the 
component listing to a client. 

4. The system of claim 1 further comprising softWare 
executing on said computer for generating and transmitting 
to the client a rule violation notice if the analysis of the 
retrieved technical speci?cation data and the retrieved site 
information data With respect to the rules stored on said rules 
database indicates that a rule has been violated. 

5. The system of claim 1 Wherein the analysis of the 
retrieved technical speci?cation data and the retrieved site 
information data With respect to the rules stored on said rules 
database compares rack con?guration and space With speci 
?cations for the selected component. 

6. The system of claim 1 Wherein the analysis of the 
retrieved technical speci?cation data and the retrieved site 
information data With respect to the rules stored on said rules 
database compares cooling capacity With heat generated by 
the selected component. 

7. The system of claim 1 Wherein the analysis of the 
retrieved technical speci?cation data and the retrieved site 
information data With respect to the rules stored on said rules 
database compares poWer capacity With poWer consumption 
for the selected component. 

8. The system of claim 1 Wherein the component selection 
is made by the client on a graphical representation of the site. 

9. The system of claim 1 Wherein the site information 
database includes a graphical representation of the site and 
Wherein the component selection is made by modifying the 
graphical representation of the site. 

10. A method for managing a telecommunications site 
comprising the steps of: 

providing a computer; 
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storing engineering rules on a database accessible by the 
computer; 

storing site information including site capacity data and 
an installed equipment listing on a database accessible 
by the computer; 

storing components technical speci?cation data on a data 
base accessible by the computer; 

retrieving a component listing from the component data 
base, and forWarding the component listing to a client; 

receiving a site identi?er and a component selection 
submitted by the client; and 

retrieving technical speci?cation data about the selected 
component, and analyZing the component selection and 
installed equipment With reference to the site capacity 
and With rules retrieved from the engineering database. 

11. The method of claim 10 further comprising the step of 
forWarding a rule violation notice to the client. 

12. The method of claim 10 Wherein the engineering rules 
analysis step compares rack con?guration and space With 
speci?cations for the component selection. 

13. The method of claim 10 Wherein the engineering rules 
analysis step compares cooling capacity With heat generated 
by the component selection. 

14. The method of claim 10 Wherein the engineering rules 
analysis step compares poWer capacity With poWer con 
sumption for the component selection. 

15. The method of claim 10 Wherein the component 
selection is made by the client on a draWing of the site. 

16. The method of claim 10 Wherein the site information 
database includes a draWing of the site and Wherein the 
component selection is made by modifying the draWing of 
the site. 

17. A method for managing equipment at a site compris 
ing the steps of: 

providing a computer; 

storing a plurality of rules on a rules database accessible 
by the computer; 

storing site information data on a site information data 
base accessible by the computer; 

storing technical speci?cation data for a plurality of 
equipment on an equipment speci?cation database 
accessible by the computer; 

receiving a site identi?er and a component selection 
submitted by a client; and 

retrieving technical speci?cation data for the selected 
component from the equipment speci?cation database, 
retrieving site information data for the identi?ed site 
from the site information database, and analyZing the 
retrieved technical speci?cation data and the retrieved 
site information data With respect to the rules stored on 
the rules database. 

18. The method of claim 17 Wherein the site information 
data includes site capacity data and an installed equipment 
listing. 

19. The method of claim 17 further comprising the step of 
retrieving a component listing from the component database, 
and forWarding the component listing to a client. 

20. The method of claim 17 further comprising the step of 
generating and transmitting to the client a rule violation 
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notice if the analysis of the retrieved technical speci?cation 
data and the retrieved site information data With respect to 
the rules stored on the rules database indicates that a rule has 
been violated. 

21. The method of claim 17 Wherein the analysis of the 
retrieved technical speci?cation data and the retrieved site 
information data With respect to the rules stored on the rules 
database cornpares rack con?guration and space With speci 
?cations for the selected component. 

22. The method of claim 17 Wherein the analysis of the 
retrieved technical speci?cation data and the retrieved site 
information data With respect to the rules stored on the rules 
database cornpares cooling capacity With heat generated by 
the selected cornponent. 
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23. The method of claim 17 Wherein the analysis of the 
retrieved technical speci?cation data and the retrieved site 
information data With respect to the rules stored on the rules 
database cornpares poWer capacity With power consumption 
for the selected component. 

24. The method of claim 17 Wherein the component 
selection is made by the client on a graphical representation 
of the site. 

25. The method of claim 17 Wherein the site information 
database includes a graphical representation of the site and 
Wherein the component selection is made by modifying the 
graphical representation of the site. 

* * * * * 


