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NETWORK MANAGEMENT SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to information over 

load problems in a network, and in particular, to manag 
ing and integrating data from telephone switches, cellu 
lar phone sites and other related elements, which in the 
aggregate, provide cellular phone service. 

2. Background of the Invention 
Management of telephone switches, cellular transmis 

sion sites, and other related elements, which collec 
tively provide cellular communication services, is very 
complex. The complexity is exacerbated by the myriad 
of network elements which generate data and by the 
sheer volume of the data. Information overload is an 
appropriate term to describe this central problem. Up 
until now, systems and methods in communication ser 
vices have dealt with information overload by parsing 
out the data to multiple task handlers and manually 
integrating the results to achieve management and inte 
gration of the equipment and services. High integration 
and correlation of data from the various task handlers 
was impracticable or at the very least cumbersome. 

SUMMARY OF THE INVENTION 

The present invention addresses the needs of a cellu 
lar phone network which handles large volumes of 
information using a two-pronged information-oriented 
strategy. The invention comprises a complex computer 
network and related equipment for performing various 
tasks including data collection and processing, equip 
ment inventory management, customer service, tactical 
surveillance and trend forecasting of the communica 
tion network, modeling and other interrelated pro 
cesses. The invention incorporates state-of-the-art com 
puter hardware and software into an engineering plat 
form for providing a modular base to accommodate 
multiple tasks as well as case integration of future tasks. 
The hardware includes a high speed network of com 

puter workstations for accessing vast amounts of data 
generated by the numerous elements in a wireless com 
munication network, including but not limited to, tele~ 
phone switches, cellular transmission sites, and associ 
ated microwave equipment. Individual user worksta 
tions operate in a window based environment for pro 
viding multi-tasking. The software includes a powerful 
on-line relational data base essential for manipulation 
and high integration of the vast amounts of data. 

Real-time and historical data is utilized for dynamic 
as well as trend analysis. Real-time data originating 
from the various network elements flows into a master 
server located on the computer network. The data orig 
inating from the master server is then parsed by a data 
interface module (parser) and reformatted by a data 
format module (populator) for input into a relational 
data base running on a slave server also connected to 
the network. A graphical user interface is provided to 
the relational database for facilitating ease in report 
generation and system management. The relational 
database provides access to any of a plurality of task 
handlers. The task handlers include, inter alia, a tactical 
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surveillance module, a network management system; 
module and a prediction and simulation module. 

2 

BRIEF DESCRIPTION OF THE DRAWINGS 

Referring now to the drawings in which like refer 
ence numbers represent corresponding parts through 
out: 

FIG. 1 is a diagram of the hardware architecture in 
the preferred embodiment, in accordance with the prin 
cipals of the present invention for a Network Support 
System; 
FIG. 2 is a detailed flow diagram of various task 

handlers available under the Network Support System 
in accordance with the principles of the present inven 
tlOn; - 

FIG. 3 is a detailed flow diagram of the tactical sur 
veillance module in FIG. 2; 
FIG. 4 is a tripartite screen in preferred embodiment 

form, illustrating the output of the tactical surveillance 
module; 
FIG. 5 is a detailed ?ow diagram of the system con 

?guration module in FIG. 2; 
FIG. 6 is a detailed flow diagram of the system map 

module in FIG. 2; 
FIG. 7 is a select list reporting option window in 

accordance with the principals of the present invention; 
FIG. 8 is a cell INFO window in accordance with the 

principals of the present invention; 
FIG. 9 is a detailed flow diagram of the NMS reports 

option in FIG. 2; 
FIG. 10 is a dialog box window in accordance with 

the principals of the present invention; 
FIG. 11 is a block diagram for the Cell Site Modeling 

module in FIG. 2; 
FIG. 12 is a detailed flow diagram of the Cell Site 

Modeling module in FIG. 2; 
FIG. 13 is a screen display for data entry ?elds and a 

graphical view port in accordance with the principals of 
the present invention; 
FIG. 14 is a detailed ?ow diagram of the trouble 

ticketing module in FIG. 2; 
FIG. 15 is a block diagram of remote and primary 

trouble ticketing in accordance with the principals of 
the present invention; and 
FIG. 16 is a detailed ?ow diagram of the prediction 

and simulation module in FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the following description of the preferred embodi 
ment, reference is made to the accompanying drawings 
which form a part hereof, and in which is shown by 
way of illustration a speci?c embodiment in which the 
invention may be practiced. It is to be understood that 
other embodiments may be utilized and structural 
changes may be made without departing from the scope 
of the present invention. 
A portion of the disclosure in this patent document 

contains material to which a claim for copyright is 
made. The copyright owner has no objection to the 
facsimile reproduction by anyone of the patent docu 
ment or the patent disclosure, as it appears in the Patent 
and Trademark Of?ce patent ?le or records, but re 
serves all other copyright rights whatsoever. 

Reference is now made to FIG. 1 which depicts the 
hardware architecture of the preferred embodiment in 
accordance with the principles of the present invention 
for a Network Support System (hereinafter referred to 
as N85). The term “server” is used herein to denote a 
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computer workstation con?gured to provide a speci?ed 
service on a network 106. 
The decentralized hardware architecture comprises a 

master server 100, a slave server 102 and database 108, 
a plurality of user workstations 104, all coupled to 
gether through the network 106. In the preferred em 
bodiment, the network 106 is depicted as having a ring 
topology. Those skilled in the art will be able to bring to 
mind other known network topologies such as, but not 
limited to, a star or a bus con?guration. 

Real-time information flows into the master server 
100 through a switch interface 118 from a digital access 
cross'connect system 110, a mobile telephone switch 
(MTS) 112, external alarms 116 and other network 
elements 114. The elements provide, inter alia, billing, 
traf?c alarm, administration, and maintenance informa 
tion. The master server 100 collects and ?lters the in 
coming real-time data, prepares updates for the rela 
tional database 108, and provides dial-up access for 
remote access to the network 106 via a modem 120. 
The slave server 102 supplies the relational database 

108 with data received from the master server 100, it 
processes database access requests from any of the plu 
rality of user workstations 104, it stores historical ?les 

20 

and it provides work-space for recovery and analysis of 25 
such ?les, and it may serve as a user workstation during 
non-peak usage periods. 
The data originating from the master server 100 is 

parsed by a data interface module (parser) 122 on the 
slave server 102 and reformatted by a data format mod 
ule (populator) 124 on the slave server 102 for input into 
the relational data base 108. 
Each user on the plurality of workstations 104 has 

restricted access to the relational database 108 for the 
purpose of manipulating the data and generating re 
ports. 

Reference is now made to FIG. 2 which depicts a 
flow diagram of the various task handlers available 
under the NSS user interface 125 in accordance with 
the principles of the present invention. The N85 user 
interface 125 provides, inter alia, a tactical surveillance 
module 126, a prediction and simulation module 128, a 
network management system (NMS) module 130, and a 
exit module 127, all modules being selectable from a 
main menu on the NSS user interface 125. The hierar 
chy of the modules and options therein are depicted 
more fully in FIGS. 3-15. Each of the NSS modules are 
described in more detail herein with reference to these 
?gures. 

TACTICAL SURVEILLANCE MODULE 

The tactical surveillance module 126 of the NSS 
interface 125 enables the user to evaluate alarm data 
from network elements affected by a natural or man 
made disaster such as, but not limited to, cell site out 
ages and unusual shifts in traffic patterns. It enables a 
privileged user to then make dynamic network adjust 
ments in response thereto. 

Reference is now made to FIG. 3 which describes in 
detailed ?ow diagram form, the tactical surveillance 
module 126 of FIG. 2. At step 140 data from database 
108 is received and ?ltered at step 142. A rule-base is 
applied to the data at step 144. The rule-base for the 
tactical surveillance module 126 may be, but is not be 
limited to, the NetexpertTM package available from 
Objective Systems Integrators of Folsom California. 
The Netexpert TM package and its associated documen 
tation are herein incorporated by reference for purposes 
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4 
of illustration and not limitation. Those of ordinary skill 
in the art will be able to bring to mind other expedients 
for the rule-base package without departing from the 
spirit of the present invention. 
At step 146, it is determined according to the rule 

base whether an exception occurred to the rule-base. In 
the event an exception occurs, the error is logged at step 
148. At step 150 it is determined whether the graphical 
monitor is activated. The appropriate graphical element 
is identi?ed at step 152 if the graphical monitor is acti 
vated. At step 154 an alarm mode is activated for the 
identi?ed element. 

Reference is now made to FIG. 4 which depicts in the 
preferred embodiment form, a tripartite screen illustrat 
ing the output of the tactical surveillance module 126. 
An overview graphical monitor 156 is depicted in the 
bottom left-hand corner of the screen (FIG. 48) while a 
detailed graphical monitor 158 (FIG. 4C) is depicted in 
the bottom right-hand comer of the screen. A legend 
157, here depicted in the left-hand bottom of the screen 
(FIG. 48), color codes the graphical monitors 156 and 
158. The colors indicate the criticality of an alarm con 
dition ranging from a normal condition to a critical 
alarm. A textual error log 160 (FIG. 4A) is depicted 
along the top of the screen. The textual error log 160 
includes but is not limited to such information as the 
name of the alarm site, the description of the alarm, the 
time and the day of the occurrence of the alarm, the 
time and the day that the alarm was cleared, and the 
operator who resolved the alarm condition. It is to be 
understood that the screen depicted in FIG. 4 is illustra 
tive and not exhaustive. 

PREDICTION/ SIMULATION MODULE 

The prediction and simulation module 128 predicts 
and simulates future cellular markets and provides a 
database 248 (FIG. 11) for other modules operating 
within the system. It employs market terrain and cell/ 
sector data to generate models of optimum conditions 
for potential market areas. A prediction and simulation 
module 128 such as the one described in co-pending 
US patent application Ser. No. 07/922,822, assigned to 
the assignee of the present application, is herein incor 
porated by reference for purposes of illustration and not 
limitation. 

Reference is now made to FIG. 16 which describes in 
?ow diagram form, the prediction and simulation mod 
ule 128 of FIG. 2. The prediction and simulation mod 
ule 128 receives digital satellite terrain data at step 350. 
Three dimensional viewing of the terrain is provided at 
step 352. Automated frequency planning is provided at 
step 354. Cell location planning is provided at step 356 
while measurement integration is provided at step 358. 
The aforementioned flow diagram in FIG. 16 is but one 
example of the prediction and simulation module 128. 
Those of ordinary skilled in the art will be able to bring 
to mind other expedients for the prediction and simula 
tion module 128 without departing from the scope the 
present invention. 

NETWORK MANAGEMENT SYSTEM MODULE 

The network management system module 130 (here 
inafter referred to as NMS) monitors a cellular phone 
system and generates operational, performance, and 
maintenance system reports. The NMS module 130 
creates trend forecasts and provides cell site modeling 
of existing cellular phone markets. Under NMS 130, the 
user has access to system map 132, NMS Reports 133, 
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