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(57) ABSTRACT 

In accordance with one embodiment of the present inven 
tion, a method and System for communicating between a 
plurality of disparate hosts and an order processing System 
includes generating orders at each of the disparate hosts. The 
orders are transmitted from each of the hosts to a shared 
message handler using relational database Statements. At the 
shared message handler, the orders are Stored in a relational 
database table structure using relational database Statements. 
The orders are transmitted from the relational database table 
Structure of the shared message handler to the order pro 
cessing System. Responses to the orders are received from 
the order processing System at the shared message handler. 
Each of the responses is associated with a corresponding 
order. The Status of the corresponding orders are updated 
based on the responses and provided to the disparate hosts. 
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CAD Responses to Host Request 
Message Type Purpose MH Action 

Host request invalid Updote original host request messoge in message 
sent toble to indicote error stotus. Send out olert 
message to olert printer. Updote work Order stotus 
table to ERR if opplicable. 

Host request ok Fetch original transOction code from the message 
sent toble using the message id, determine and 
take proper response Oction OS indicoted below, 
then delete the Original request messoge from 
message sent toble: 
1. if original transaction is H0Cx, HOUx, 

or HOR1, update work order status os PND 
in work order stotus table. 

... if original transOction is HOMx, leave work 
Order status as it was before HOMx tronSOction. 

... if original transOction is HOX1, insert on 
order close message into work Order close 
table and update work order status to CAN 
in work order status toble. 

4. if original tronsaction is HOD1, update work 
Order stotus OS DSP in work Order stotus table. 

5. for oll other tronsOctions, ignore the message. 

FIC. 5A 

End-of-Day Notification from CAD Server 
Message Type Purpose MH Action 

End of the day Updote work order stotus toble to the status indicoted 
processing in the SED1 message. Additionolly, for the first SED1 

in O botch, record the dote/time of the first SED1 in 
the botch and begin counting down the 2-minute 
timer. For subsequent SED1s in the same botch, reset 
the counter back to 2 minutes. When the 2-minute 
countdown reaches zero, insert O RED1 messoge into 
the message sent toble. 

FIG. 6B 
Ignored messages 
Message Type Purpose MH Action 
All others vorious notifications ignore 

or host requests that 
business proctice 
deems not necessory 
to process 

FIG. 6C 
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Mobile Doto Terminal related notifications from CAD Server 
Message Type Purpose MH Action 

Order Completion If One-Col Order: 
1. Update one-call order detoil table with 

Order completion doto from the messOge. 
2. Sove the message in work Order close toble 

ond mork its closed order indicotor as "Y". 
3. Update order status to "CLS in work 

Order stotus toble. 
lf ARS or MOSO order: 

1. Sove the messoge in work Order close toble 
Ond mork its closed order indicotor os 'N'. 

2. Update order status to "COM" in work order 
Stotus toble. 

Technician En-Route Updote work order stotus to ENR if oppropriate. 
Technicion Update work order status to EAT if appropriote. 
acknowledge of 
emergency order 
Technicion On-site Update work order status to ONS if appropriate. 
Technicion suspend Updote work order status to INT if appropriote. 
Technicion sign-on Record odometer reading or truck number if 

Supplied, otherwise ignore. 

FIG. 6C 

Orphon messages From CAD Server 
Message Type Purpose MH Action 

Orphoned order lf order is already in its final stotus in work order 
completion stotus table, do nothing, otherwise process OS if it 

were a normol TOCx order then generate on HOX1 
(Host order concel) message and insert it into 
message sent toble. 

Orphoned technicion Process Os if it were O normol TER1 message. 
en-Route 

Orphaned technicion Process Os if it were a normol TOS1 message. 
On-site 

Orphoned technicion Process as if it were a normal TOX1 message. 
Suspend 

FIG. 6E 
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WinDisp reloted notifications from CAD Server 
Message Type Purpose MH Action 
UBD1, UOA1, Order set bock to Update work order stotus to DSP if oppropriote. 
UOD dispatched, or 

reassigned, or 
dispotched 

Monuol acknowledge Update work order status to EAD if appropriote. 
of emergency order 
Order set back Update work order status to PND if appropriote. 
to Pending 
Dispatcher concelled if this is a one-coll order: 
the Order 1. Mork the order as 'voided by dispatcher' and 

set work flow indicotor to "W" in One-Col 
order detoil toble. 

2. Update work order status to UCN in work 
Order stotus toble. 

3. Generote on OSS cancel message for one-call 
OSS Wotchdog to process, if necessory. 

If this is on ARJS or MOSO order: 
1. Create O order completion record in work order 

close toble with the Some Order control number. 
2. Update work order status to UCN in work 

order stotus toble. 
5. Generate on OSS concel message for one-coll 

0SS watchdog to process, if necessory. 
UOC, UOMx Dispatcher created or Send olert to print out o warning 

modified on order. ot Dispatch Center. 

FIC. 6D 

Message Hondler generated message 
Message Type Purpose MH Action 

Kick off order Retrieve SED1 messages from the message 
redispotch process received backup table. For each order that was 

set bock to pending: 
1. Query the work order stotus toble to find 

the technicion id that the Order WOS lost 
dispotched to. 

2. Generate on HOD1 message and insert it into 
message sent toble. 

FIC. 6F 
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FIC. 6 
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SHUT DOWN CAD SERVER 

SHUT DOWN MESSAGE HANDLER 

SHUT DOWN CATCH SIGNAL 
PROCESS AND STOP SCREENING 
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FIC. 1 O 

SHUT DOWN 
MESSAGE HANDLER 

SHUT DOWN OSS SERVER 

RESTORE OSS SERVER 
FROM BACKUP 

START OSS SERVER 

DETERMINE HIGHEST 
APPOINTMENT ID IN 

RESTORED OSS SERVER 

450 

452 

454. 

456 

458 

DETERMINE HIGHEST 
APPOINTMENT ID IN 
(MULTIPLE) ORDER 

DETAI TABLES 
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COMPOSE REBOOKING 
MESSAGES AND INSERT 
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MESSAGE QUEUE 
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32 

CAD Message Queue Toble f 
tronsOction_id: VARCHAR204) NOT NULL 
messoge_id: NUMBER(5) NOT NULL 
message created dote: DATE NOT NULL 
message data: VARCHAR202000) NOT NULL 

34 

OSS Messoge Queue Toble f 
transaction_id: VARCHAR2(04) NOT NULL 
message id: NUMBER(5) NOT NULL 
messOgecreated dote: DATE NOT NULL 
message doto: VARCHAR2(2000) NOT NULL 
controlnbr: NUMBER(12) NOT NULL 
error msg. VARCHAR2(80) NULL 

OSS Message Queue Backup f 

TRANSACTION ID: VARCHAR2004) NOT NULL 
MESSAGE ID: NUMBER(5) NOT NULL 
MESSAGE DATA: VARCHAR2(2000) NOT NULL 
MESSAGE CREATED DATE: DATE NOT NULL 
CONTROLNBR: NUMBER(12) NOT NULL 
ERRORMSG: WARCHAR2C80) NULL 

202 

Areo Reference Toble f 
division-cd: NUMBER(2) NOT NULL 
town Cd: YE) NOT NULL zip cd: NUMBER(5) NOT NULL 
Oreo-cd: VARCHAR2(06) NULL 
suboreo-cd: VARCHAR206) NULL 
town name: WARCHAR2C24) NOT NULL 
CAD indic: CHAR(1) NOT NULL 
DMS indic: S. NOT NULL WMS indic: CHAR(1) NOT NULL 
FK-managers printer id: VARCHAR204) NULL 
WMS Crew_HQ_cd: VARCHAR206) NULL 
WMS Oper ID: VARCHAR2(10) NULL 
WMS district cd: VARCHAR2(4) NULL 
Lost Updated by ID: VARCHAR2(8) NOT NULL 
Lost Updated Dote: DATE NOT NULL 

Oct. 31, 2002 Sheet 13 of 15 

56 

Work Order Detoil Toble f 
controlnbr: NUMBER(12) NOT NULL 
appointment_id: VARCHAR2(09) NULL 
oppointment_stort-time: DATE NULL 
oppointment end time: DATE NULL 
oppointment max dote: DATE NULL 
Oreo cd: WARCHAR206) NOT NULL 
suborea_cd: VARCHAR2(06) NOT NULL 
job cd: VARCHAR2(09) NOT NULL 
zip-cd: VARCHAR205) NOT NULL 
related hidden controlnbr: NUMBER(12) NOT NULL 
district cd: CHARO1) NOT NULL 
emergency indc: CHARO1) NOT NULL 
customer occount_nbr: VARCHAR2013) NOT NULL 
transformer section inbr: VARCHAR207) NOT NULL 
Order entered dote: DATE NOT NULL 
voided by user id: VARCHAR206) NULL 
Commitment cd: CHAR(1) NOT NULL 
street inbr: VARCHAR2(6) NULL 
street suffix_nbr: CHAR(1) NULL 
prefix directional cd: VARCHAR202) NULL 
street_name: WARCHAR2030), NULL 
street-type_cd: VARCHAR204) NULL 
suffix directional cd: WARCHAR202) NULL 
town name: WARCHAR2C24) NULL 
state cd. CHAR(2) NULL 
service location desc: VARCHAR2(10) NULL 

Host Error Toble f 

error dote: DATE NOT NULL 
tronsOction_id: VARCHAR204) NULL 
message_id: NUMBER(5) NULL 
Orocle error inbr: NUMBER NULL 
Orocle error-message_doto: VARCHAR2(255) NULL 
module name: WARCHAR2(30) NULL 
opplierror inbr: NUMBER NULL 
opplerror message doto: VARCHAR2255) NULL 

FIC. 1 1A 

US 2002/0161604 A1 

  



Patent Application Publication Oct. 31, 2002 Sheet 14 of 15 US 2002/0161604 A1 

Message Handler Error Toble f 

error dote: DATE NOT NULL 
tronsOction id: VARCHAR2(04) NULL 
messoge_id: NUMBER(5) NULL 
Orocle error inbr: NUMBER NULL 
orocle error_rnessOge_dota. WARCHAR20255) NULL 
module nome: VARCHAR230) NULL 
oppl error inbr: NUMBER NULL 
opperror message-doto: VARCHAR2(255) NULL 
message doto: VARCHAR202000) NULL FIC. 1 1 B 

84 
Message Sent Table f f 
tronsaction_id: VARCHAR2004) NOT NULL Work Order Stotus Toble 
message_id: NUMBER(5) NOT NULL controlnbr: NUMBER(12) NOT NULL 
message_stotus Cd: CHARO1) NOT NULL status dote: DATE NOT NULL 
message status time: DATE NOT NULL disp_tech User_id: VARCHAR206) NULL 
message_dato: VARCHAR2(2000) NOT NULL UCod order nbr: VARCHAR206) NULL 

81 86 

Message Sent Bockup Toble f Work Order Close Toble f 
controlnbr: NUMBER(12) NOT NULL 
tronsaction id: VARCHAR204) NOT NULL 
message_dato: VARCHAR22000) NOT NULL 
closed order indic: CHARO1) NOT NULL 
closed Order dote: DATE NULL 

transaction_id: VARCHAR2(04) NOT NULL 
message_id: NUMBER(5) NOT NULL 
message_stotus time: DATE NOT NULL 
message_dato: VARCHAR2C2000) NOT NULL 

82 
f 88 

Message Received Toble f TronsOction Column Toble 
message-received di NMBER(1)Not Null ?tini Vicio) NOI NUL (X) 
transaction id: VARCHAR2(04) NOT NULL fktronsOction direction indic: CHARO1) NOT NULL (FK) 
message_id: NUMBER(5) NULL column seqnbr: NUMBER(2) NOT NULL 
message_status time: DATE NOT NULL column nome: WARCHAR2030) NOT NULL messogeidoto. VARCHAR22000) NOT NULL in NOISERS). No NULL 

oracledototype: CHAR(01) NOT NULL 
83 

Message Received Table Bockup ? 
TronSoction Toble 

transaction id: VARCHAR2(4) NOT NULL 
transaction direction indic: CHAR(01) NOT NULL 
transaction desc: VARCHAR2030) NOT NULL 
Oction_token_Cd: CHAR(0) NULL 

message_received id: NUMBER(12) NOT NULL 
TRANSACTION ID: VARCHAR204) NOT NULL 
MESSAGE ID: NUMBER(5) NULL 
MESSAGE STATUS TIME: DATE NOT NULL 
MESSAGE DATA: VARCHAR2(2000) NOT NULL 
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70 FIC. 
One Col Order Detol Table f 

controlnbr: NUMBER(12) NOT NULL 
request inbr: VARCHAR2(1) NOT NULL 
sequence inbr; NUMBER(4) NULL 
utility type cd: CHAR(0i) NOT NULL 
ticket type desc: VARCHAR225) NULL 
sent dote: DATE NOT NULL 
request dote: DATE NOT NULL 
town nome: WARCHAR2(24) NULL 
county_name: WARCHAR224) NULL 
section quorter cd; WARCHAR203) NULL 
township cd: WARCHAR206) NULL 
street nome: WARCHAR250) NULL 
street type cd: VARCHAR204) NULL 
Odditional info-comm: YE) NULL cross street comm: WARCHAR2255) NULL 
Cross street2 comm: WARCHAR2(255) NULL 
type of work desc: VARCHAR2050) NULL 
ddditional work_info-comm: VARCHAR20255) NULL 
digidote: DATE NULL 
joint meet-dote: DATE NULL 
coller name: WARCHAR2(20) NULL 
coller titlenome: WARCHAR2(20) NULL 
coller phone comm: VARCHAR2(50) NULL 
collback comm. VARCHAR2011) NULL 
controctor name: VARCHAR2(40) NULL 
controctor Oddr VARCHAR250) NULL 
controctor city_name: VARCHAR2C18) NULL 
contractor state cd: VARCHAR202) NULL 
controctor zip cd: WARCHAR2010) NULL 
Oreocd: VARCHAR206) NULL 
suboreo-cd: VARCHAR206) NULL 
priority cd: NUMBER(2) NULL 
business unit cd: VARCHAR206) NULL 
job cd: WARCHAR2(09) NULL 
workflow indic: CHARO1) NOT NULL 
oppointment stort time: DATE NULL 
oppointment end time: DATE NULL 
oppointment mox_dote: DATE NULL 
received dote: DATE NOT NULL 
order printed indic: CHAR(1) NOT NULL 
processed by user id: VARCHAR206) NULL 
tronsmit cd: CHARO1) NULL 
workstorted dote: DATE NULL 
work completed date: DATE NULL 
electric status ca: CHARO) NULL 
gas status cd: CHAR(0) NULL 
steam-status-cd: CHARO1) NULL 
gas mark cd. CHARO1) NULL 
electric mark cd: CHARO1) NULL 
steam mork cd. CHAR(01) NULL 
Completed comm: WARCHAR2C160) NULL 
fk parent controlnbr: NUMBER(2) NULL (FK) 
oppointment_id: NUMBER(9) NULL 

M 54 

1 1 C f 
One Coll Message Queue 
tronsOction id: VARCHAR2004) NOT NULL 
message_id: NUMBER(5) NOT NULL 
message_created_date: DATE NOT NULL 
message-doto: VARCHAR22000) NOT NULL 
controlnbr: NUMBER(12) NOT NULL 
error msg. VARCHAR2C80) NULL 

One Call OSS Message Queue Bockup 

TRANSACTION ID: VARCHAR204) NOT NULL 
MESSAGE ID: NUMBER(5) NOT NULL 
MESSAGE DATA: VARCHAR2(2000) NOT NULL 
MESSAGE CREATED DATE: DATE NOT NULL 
CONTROLNBR: NUMBER(12) NOT NULL 
ERRORMSG; WARCHAR2(80) NULL 

220 

Rurol Areo Reference Toble 
County Nome: VARCHAR2C24) NOT NULL 
Township Name: WARCHAR2(24) NOT NULL 
Section Quarter Cd: VARCHAR203) NOT NULL 
oreo-Cd: WARCHAR2C6) NOT NULL 
suboreo-cd: WARCHAR2C6) NOT NULL 
Last_Updated by ID: VARCHAR2C8) NOT NULL 
Lost Updated Dote: DATE NOT NULL 

205 

Area Reference Toble Snopshot 
division cd: NUMBER(2) NOT NULL 
town cd: NUMBER(2) NOT NULL 
zip cd: NUMBER(5) NOT NULL 
Oreo cd: WARCHAR2(06) NULL 
suboreocc: VARCHAR206) NULL 
town name: WARCHAR2(24) NOT NULL 
CAD indic: CHAR(1) NOT NULL 
DMS indic: CHAR(1) NOT NULL 
WMS indc: CHAR(1) NOT NULL 
FK managers printer id: VARCHAR24) NULL 
WMS Crew HQ cd: VARCHAR2C6) NULL 
WMS Oper ID: VARCHAR2(10), NULL 
WMS district cd: WARCHAR204) NULL 
Lost Updated by ID: VARCHAR2C8) NOT NULL 
Lost Updated Date: DATE NOT NULL 
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INTEGRATED RESOURCE MANAGEMENT 
SYSTEMAND METHOD 

RELATED APPLICATIONS 

0001. This application is related to copending U.S. patent 
application Ser. No. , entitled “RECOVERY 
METHOD AND SYSTEM FOR A RESOURCE MAN 
AGEMENT SYSTEM. 

TECHNICAL FIELD OF THE INVENTION 

0002 This invention relates generally to the field of 
resource management Systems, and more particularly to an 
integrated resource management System and method. 

BACKGROUND OF THE INVENTION 

0.003 Modern businesses often employ computer sys 
tems to manage resources more efficiently. Such resource 
management Systems allow utilities and other Service pro 
viders to automatically Schedule work, dispatch needed 
perSonnel to perform the work, and monitor the Status of the 
work. This allows a utility to respond quickly to customer 
needs and meet customer expectations. 
0004 One type of resource management system is 
MDSI's Advantex server application that provides a mobile 
Workforce management System. Using this System, a utility, 
for example, can dispatch and Schedule work orderS Such as 
meter and Service orders. Because work orders are auto 
matically dispatched, more accurate information is available 
on workloads. This enables efficient Scheduling of resources. 
In addition, paperwork is minimized and work Status infor 
mation is available in a much more timely manner. 
0005. A problem with known resource management sys 
tems is that they are limited to communicating with a single 
host System. This greatly limits their adaptation acroSS an 
enterprise where multiple departments could otherwise take 
advantage of this technology to manage resources. 

SUMMARY OF THE INVENTION 

0006 The present invention provides an integrated 
resource management System and method that Substantially 
eliminate or reduce the disadvantages and problems associ 
ated with previous Systems and methods. 
0007. In accordance with one embodiment of the present 
invention, a method and System for communicating between 
a plurality of disparate hosts and an order processing System 
includes generating orders at each of the disparate hosts. The 
orders are transmitted from each of the hosts to a shared 
message handler using relational database Statements. At the 
shared message handler, the orders are Stored in a relational 
database table structure using relational database Statements. 
The orders are transmitted from the relational database table 
Structure of the shared message handler to the order pro 
cessing System. Responses to the orders are received at the 
shared message handler from the order processing System. 
Each of the responses is associated with a corresponding 
order. The Status of the corresponding orders are updated 
based on the responses and provided to the disparate hosts. 
0008. In accordance with a particular embodiment of the 
present invention, the order processing System may be an 
integrated resource management System. In this embodi 
ment, the integrated resource management System may 
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include a computer-aided dispatch System and an order 
Scheduling System. The host Systems, message handlers, and 
computer-aided dispatch and Scheduling Systems may be 
remote from each other and communicate using a network 
System or other Suitable communication link or links. In 
Such a distributed embodiment, the hosts and message 
handler Server may each include queues to locally Store 
work order and Scheduling messages generated or received 
for retransmission to another element at least until the work 
order and Scheduling messages are Successfully transmitted 
to the other element Such that the work order and Scheduling 
messages are not lost during periods of network or other 
System failure. 

0009 Technical advantages of the present invention 
include providing an integrated resource management Sys 
tem and method. In particular, the Shared message handler 
allows a plurality of hosts to communicate work orders and 
Scheduling messages to a shared mobile workforce System 
or other remote or distributed resources. As a result, a mobile 
Workforce System or other Suitable System may be integrated 
acroSS an enterprise. This allows multiple types of work, 
Such as customer initiated work, planned maintenance, door 
postings, one call work orders, and the like to be assigned 
and tracked using a single System. Accordingly, information 
is available enterprise-wide on work loads, which allows 
efficient management of resources. In addition, work orders 
may be tracked using the integrated System Such that call 
center perSonnel, dispatchers, Supervisors and others can 
determine the status of work orders in real time. The 
improved ability to track work orders and determine their 
status permits the utility to improve its overall levels of 
customer Service. 

0010 Another technical advantage of the present inven 
tion includes providing an integrated System with a high 
degree of fault tolerance. In particular, work order message 
queues and Scheduling message queues are provided at 
remote hosts and other elements within the integrated Sys 
tem. The various queues Store work order messages and 
Scheduling messages to be retransmitted to other elements at 
least until transmission is Successful Such that the work 
order and Scheduling messages are not lost during network 
or other System failure. These queues are implemented in a 
way that allows the various host Systems to complete their 
order creation, modification, rescheduling, and deletion 
operations immediately, without waiting for the message 
handlers or the computer-aided dispatch or order Scheduling 
Servers to complete their processing. Accordingly, an enter 
prise may continue generating work orders and Scheduling 
requests without impeding their busineSS processes even 
though part of the System is down. 

0011) Another significant advantage of the present inven 
tion is that logic and processing that are customer-Specific to 
certain host Systems are isolated to Selected elements of the 
message handlers and are implemented, to the extent prac 
ticable, in a table-driven fashion using relational database 
Statements. This permits reuse of the message handlers with 
a very wide variety of potential other host Systems with a 
minimum of modifications. 

0012 Still another advantage of the present invention is 
that it provides all of the low-level communications func 
tions that are necessary to communicate with the identified 
computer-aided dispatch System and order Scheduling Sys 
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tem. This Shields System implementers, technical develop 
ment, and Support perSonnel from a great deal of complexity 
and can Significantly reduce the effort and time required to 
implement an integrated resource management System. It 
should be noted that MDSI's work order scheduling system, 
unlike their computer-aided dispatch System, is capable of 
Simultaneous communication with multiple hosts; however, 
the provision of a shared message handler simplifies the 
overall System integration, Shields host System programmerS 
from the complexity of low-level communications proto 
cols, and reduces processing overhead on the order Sched 
uling System Server. 
0013. Other technical advantages of the present invention 
will be readily apparent to those skilled in the art from the 
following figures, description, and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.014 For a more complete understanding of the present 
invention and its advantages, reference is now made to the 
following description taken in conjunction with the accom 
panying drawings, wherein like reference numerals repre 
Sent like parts, in which: 
0.015 FIGS. 1A-B are block diagrams illustrating an 
integrated resource management System in accordance with 
one embodiment of the present invention; 
0016 FIG. 2 is an architecture/flow diagram illustrating 
operation of the “core” CAD message handler; 
0017 FIG. 3 is an architecture/flow diagram illustrating 
an integration of a particular Customer Information System 
(CIS) with the CAD message handler in one embodiment of 
the invention; 
0.018 FIG. 4 is an architecture/flow diagram illustrating 
an integration of a particular One Call (digger's hotline) 
System with the CAD message handler in one embodiment 
of the invention; 
0019 FIGS. 5A-G are tables that describe the CAD 
message handler's response to the various messages it 
receives from the CAD server in one embodiment of the 
invention; 
0020 FIG. 6 is an architecture/flow diagram illustrating 
operation of the “core” OSS message handler in one 
embodiment of the invention; 
0021 FIG. 7 is an architecture/flow diagram illustrating 
the integration of a particular Customer Information System 
(CIS) with the OSS message handler in one embodiment of 
the invention; 
0022 FIG. 8 is an architecture/flow diagram illustrating 
an integration of a particular One Call (digger's hotline) 
System with the OSS message handler in one embodiment 
of the invention; 
0023 FIG. 9 is a flow diagram illustrating recovery 
processing for the computer-aided dispatch (CAD) system 
of FIG. 1 in one embodiment of the invention; 
0024 FIG. 10 is a flow diagram illustrating recovery 
processing for the order scheduling system (OSS) of FIG. 1 
in one embodiment of the invention; and 
0025 FIGS. 11A-C are data models which provide addi 
tional details concerning the Structure and content of the key 
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tables used by the host systems and the CAD and OSS 
message handlers in one embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0026. The preferred embodiments of the present inven 
tion and its advantages are best understood by referring now 
in more detail to FIGS. 1-11 of the drawings, in which like 
numerals refer to like parts throughout the Several views. 
FIGS. 1-11 illustrate a method and system for communicat 
ing between a plurality of disparate hosts and an order 
processing System. AS described in more detail below, orders 
are generated at each of the disparate hosts. The orders are 
transmitted from each of the hosts to a shared message 
handler using relational database Statements. Relational 
database Statements are SQL or equivalent commands Such 
as insert, delete, update, and Stored procedure calls. At the 
shared message handler, the orders are Stored in a relational 
database table structure using relational database Statements. 
The orders are transmitted from the relational database 
Structure of the shared message handler to the order pro 
cessing System. Responses to the orders are received at the 
shared message handler from the order processing System. 
Each of the responses is associated with a corresponding 
order. The Status of the corresponding orders are updated 
based on the responses and provided to each of the hosts. In 
this way, each of the hosts are able to communicate orders 
to and share a mobile workforce System or other remote or 
distributed resources. 

0027. In addition, in accordance with another aspect of 
the present invention, a recovery method and System are 
provided for the resource management System. AS described 
in more detail below, a computer-aided dispatch, order 
Scheduling or other Suitable order processing System is 
restored from a previously Saved version and updated to a 
current State by determining work order, Scheduling, or other 
orders that need to be retransmitted and then retransmitting 
Such orders and messages in their original order. In this way, 
the failed System is restored, updated, and Synchronized with 
a shared message handler and remaining elements in the 
System. During recovery processing and normal operation of 
the System, the present invention further provides a method 
and System for processing orphan responses received from 
the order processing System. This assures that orders will not 
be redispatched and again worked in the field. 
0028 FIGS. 1A-B are block diagrams illustrating an 
integrated resource management System 10 in accordance 
with one embodiment of the present invention. In this 
embodiment, the integrated resource management System 10 
is used by an electrical utility to log, Schedule, dispatch, and 
monitor consumer initiated and one call (digger's hotline 
locating and marking underground facilities) work orders. 
The integrated resource management System 10 may be 
further used by an electrical utility for planned maintenance, 
door posting, and other Suitable work and by other types of 
businesses to manage a mobile or distributed workforce or 
otherwise communicate between a plurality of disparate 
hosts and an order processing System. 
0029 Referring to FIGS. 1A-B, the integrated resource 
management System 10 includes a plurality of hosts 12, a 
message handler Server 14, and a mobile workforce man 
agement System 16 interconnected by a network System 18. 
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The network system 18 may be one or more local area 
networks (LAN), wide area networks (WAN), a combination 
of local and wide area networks, or other Suitable network 
or networks utilizing Transmission Control Protocol/Internet 
Protocol (TCP/IP). In addition, suitable elements of the 
integrated resource management System 10 may operate on 
shared hardware platforms and therefore directly communi 
cate without need of the network 18. 

0.030. In the integrated resource management system 10, 
the hosts 12 receive and/or generate work requests and 
Scheduling requests that are transmitted in the form of 
messages to the message handler Server 14 for retransmis 
Sion to the mobile workforce management System 16. The 
mobile workforce management System 16 Schedules, dis 
patches, and monitors the status of work for the utility. The 
message handler server 14 allows the plurality of hosts 12 to 
each communicate with the mobile workforce management 
System 16 and thus forms an integrated System. AS used 
herein, each means each of at least a Subset of the identified 
items. 

0.031 AS described in more detail below, the hosts 12, 
message handler Server 14, and mobile workforce manage 
ment System 16 include computer Software and data. The 
computer Software and data are generally identified by 
modules, database tables, files, and the like that are Stored 
and/or loaded into memory for processing. The exemplary 
embodiment of the invention uses Oracle relational database 
Systems installed on multiple network connected mainframe 
and UNIX servers. The multiple Oracle instances rely on 
Oracle SOL Net and Oracle distributed database function 
ality to communicate Seamlessly in the exemplary network 
environment. It will be understood that other relational 
database products can be substituted for Oracle and that the 
computer Software and data may be otherwise combined 
and/or divided for processing without departing from the 
Scope of the present invention. Accordingly, the labels of the 
modules and database tables are for illustrative purposes and 
may be suitably varied. The computer software and tables 
may, when needed, be loaded into memory from disk Storage 
(not shown). Disk storage may include a variety of types of 
Storage media Such as, for example, floppy disk drives, hard 
disk drives, CD-ROM drives, or magnetic tape drives. 
System memory may include one or more memory devices 
such as RAM, ROM, disk storage, and the like. 

0032. In one embodiment of the invention, the hosts 12 
include a customer call host 20 and a one call host 22. 
Generally described, the customer call host 20 generates 
work order and Scheduling messages initiated by customers. 
Customer requests for Services are received at a call center 
24 by call center agents and entered via terminals 26 into the 
customer call host 20. The one call host 22 receives work 
requests for locating and marking underground facilities 
from a third-party digger's hotline provider via a modem 
and phone line. In addition to an application for receiving 
the orders, the one call host 22 includes a Second application 
which allows dispatch perSonnel to pre-Screen the orders 
prior to dispatching them to be worked by field perSonnel. 

0033. In this embodiment of the invention, the integration 
of the customer call host 20 and the one call host 22 
represent two variations of the integration method. The first 
method, which is illustrated by the exemplary customer call 
host 20 integration, includes a robust method of queuing 
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messages to permit the host System to remain operable in the 
case of network 18 and other remote system failures. This 
first method can be used with any other host system, but is 
especially recommended for host Systems that have a 
requirement to remain operable in the event of network 18 
failures or failures of the remote components of the inte 
grated resource management System 10. 
0034. The second method, which is illustrated by the 
exemplary one call host 22 integration, provides a reduced 
functionality for queuing certain messages, but is less com 
pleX and easier to implement. This Second method is Suffi 
cient for host Systems which are not required to remain 
operable in the event of network 18 failures or failures of the 
remote components of the integrated resource management 
System 10. In the exemplary one call host 22 integration, the 
one call Screening application 152 utilizes the Oracle 
instance on the message handler Server 14 for its primary 
data Store and the application is incapable of operating in the 
event of network 18 failure or any failure on the message 
handler server 14 that renders the Oracle instance on that 
server inoperable. Thus, there is no need to provide fully 
robust queuing of work order and Scheduling messages 
destined for the mobile workforce management System 16. 

Customer Call Host 

0035. The customer call host 20 includes a customer 
information system (CIS) 30, a computer-aided dispatch 
(CAD) message queue 32, an order Scheduling System 
(OSS) message queue 34, an order scheduling system (OSS) 
message queue backup 35, a work order detail table 36, a 
catch signal process 38, and a host error table 46. In this 
particular embodiment, the CIS 30 consists of two CICS/ 
VSAM legacy systems, an Action Request Job Slip (ARJS) 
system 42 and a Meter Order/Service Order (MOSO) system 
40, plus an ARJS batch closing process 44, all of which exist 
on a mainframe computer running IBM's MVS operating 
System and Oracle database management System. The CAD 
message queue 32, OSS message queue 34, OSS message 
queue backup 35, work order detail table 36, and host error 
table 46 are Oracle tables and the catch signal process 38 is 
an Oracle PL/SQL stored procedure embedded within a 
COBOL II program. In this embodiment, the CIS 30 uses 
Standard query language (SQL) Statements embedded in 
CICS/COBOL II to communicate with Oracle tables and 
Stored procedures. 
0036). For the exemplary utility embodiment, the CIS 30 
includes a Meter Order/Service Order (MOSO) subsystem 
40 for work orders related to activities such as installing and 
reading meters and an Action Report Job Slip (ARJS) 
Subsystem 42 for fixing problems. Such as downed power 
lines, leaking natural gas, and the like. Requests for Services 
received at the call center 24 are entered into the appropriate 
MOSO or ARJS subsystem 40 or 42. Details of work order 
messages needed by the computer-aided dispatching portion 
of the mobile workforce management System 16 are inserted 
from the MOSO 40 and ARJS 42 subsystems into the CAD 
message queue 32 for communication via the message 
handler server 14 to a computer-aided dispatch (CAD) 
server 130 of the mobile workforce management system 16. 
Once messages are inserted into the CAD message queue 32, 
the catch Signal process 38 is alerted to retrieve the message 
and insert it into the message Sent table 80 of the message 
handler server 14. This operation, which involves two sepa 
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rate Oracle instances, one on the customer call host 20 and 
the other on the message handler Server 14, is accomplished 
using Oracle distributed database technology. Once a mes 
Sage is Successfully inserted into the message Sent table 80, 
the catch Signal proceSS 38 deletes the work order message 
from the CAD message queue 32. 

0037 Details of scheduling messages needed by the order 
Scheduling portion of the mobile workforce management 
System 16 are transmitted to the order Scheduling System 
server 132 either by an interactive method which involves 
calling an Oracle stored procedure known as the OSS 
request function 116, or by a non-interactive method which 
involves inserting the message into the OSS message queue 
34 for deferred processing by the OSS message handler 
watchdog process 110. Both of these methods also make use 
of Oracle distributed database technology. 

0.038 More specifically, if customer call center 24 per 
Sonnel wish to request a list of available appointments from 
the OSS server 132 or to immediately confirm that a 
particular appointment request is accepted by the OSS Server 
132, then interaction with the OSS server 132 is accom 
plished in an interactive mode by having the ARJS 42 and 
MOSO 40 systems on the CIS host 30 directly callan Oracle 
stored procedure identified as the OSS request function 116. 
For customer requests that can be worked over a span of 
dates in the future (as opposed to an appointment on a fixed 
day), it is necessary only to inform the OSS server 132 of the 
work request and it is not necessary to wait for a reply or 
confirmation. In this case, the interaction with the OSS 
Server 132 is accomplished in a non-interactive fashion by 
inserting the request message into the OSS message queue 
34 where it will be retrieved and processed by the OSS 
message handler watchdog proceSS 110. Nominally, this 
retrieval and processing will occur within a few Seconds 
after insertion of the message into the OSS message queue 
34; however, in cases of network 18 or other unspecified 
failures, retrieval and processing could be delayed for an 
indeterminate period of time. Once a Schedule message is 
processed Successfully by the OSS message handler watch 
dog 110, the message is deleted from the OSS message 
queue 34. 

0039. The OSS request function 116 can be called 
directly from multiple hosts 12 and from the various pro 
ceSSes that exist on the message handler Server 14 and it is 
utilized by the OSS message handler watchdog process 110. 
Thus, the OSS request function 116 Serves as an integrating 
mechanism for all OSS interactions. 

0040 AS indicated, the CAD and OSS message queues 
32 and 34 accept messages generated by the CIS 30 for 
transmission to the message handler Server 14. In particular, 
the CAD message queue 32 Stores work order messages 
while the OSS message queue 34 Stores Scheduling mes 
sages. Provision of the CAD and OSS message queues 32 
and 34 ensures that messages entered during a network 18 or 
other System failure are not lost, but remain in the message 
queues 32 and 34 until the network 18 failure or other failure 
is rectified. For work request messages, once the network 18 
or other failure is rectified, the Stored messages are inserted 
into the message sent table 80 on the message server 14 by 
the catch Signal process 38. The catch Signal proceSS38 may 
operate periodically, Such as once every minute, to transmit 
all messages Stored in the CAD message queue 32, or may 
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be launched in response to a message being inserted into the 
CAD message queue 32 or other suitable event. When the 
network 18 or the message handler server 14 is down, the 
catch Signal process 38 will continue to attempt to Send the 
work order messages in the CAD message queue 32 until the 
network 18 failure or other failure is rectified and the 
transmission is Successful. 

0041. The CAD message queue 32 may be omitted if the 
customer call host 20 is not remote from the message 
handler Server 14. In this case, the messages may be directly 
inserted into the message Sent table 80 within the message 
handler server 14. 

0042. As noted, once work orders and scheduling mes 
Sages have been Successfully transmitted to the message 
handler Server 14, the messages may be deleted from the 
message queues 32 and 34 on the customer call host 20. The 
OSS message queue 34, however, includes an OSS message 
queue backup 35 that retains an archive of all Scheduling 
messages. The OSS message queue backup 35 is used for 
troubleshooting and other Suitable purposes. It is also desir 
able to maintain an archive of work request messages for 
troubleshooting and other Suitable purposes; however, it is 
not necessary for the CIS host 20 to maintain such an archive 
because work order messages are archived in the message 
sent backup table 81 on the message handler server 14. 
0043 Integration of the host systems 12 with the mobile 
Workforce management System 16 requires that the host 
Systems 12 maintain a record of certain information pertain 
ing to the work orders (e.g., start and end dates for the 
appointments, appointment ID's, CAD areas, etc.). Some of 
these attributes were newly introduced with the introduction 
of the mobile workforce management System 16, and thus 
are not stored in the native data files of the various host 
applications. In the exemplary case of the legacy ARJS 42 
and MOSO 40 systems, details of the work order and 
Scheduling requests that are either not stored in the data 
Structures native to those applications or are not conve 
niently available because of technical considerations are 
inserted into the work order detail table 36, where they 
remain available to these applications in the event of a need 
to delete, reschedule, or modify the work orders. 
0044) In the exemplary embodiment, the CIS 30 also 
includes an ARJS batch close process 44 for closing orders. 
The ARJS batch close process 44 accesses the work order 
detail table 36 and a work order close table 86 on the 
message handler Server 14 to determine orders that have 
been either worked and closed or voided by the mobile 
Workforce management System 16 and then closes or voids 
those orders in the ARJS 42 system. The ARJS close 
procedure 44 may be a batch proceSS run daily during off 
hours. In this embodiment, the CIS 30 is updated once daily 
to reflect closed work orders. 

0045. In the exemplary embodiment, the utility has deter 
mined that closing of MOSO 40 work orders cannot be 
automated because the complexity of busineSS process logic 
requires human intervention in the process. Accordingly, the 
exemplary embodiment includes a MOSO print close appli 
cation 48 in the customer call center 24 which is operable to 
retrieve MOSO closing data from the work order detail table 
36 and work order close table 86 and print the data for later 
entry by properly trained customer call center 24 staff. The 
MOSO print close application 48 is a PowerBuilder appli 
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cation, running on a networked Windows 95 PC and utiliz 
ing embedded SQL and Oracle SQL* Net to access the 
identified Oracle tables. 

One Call Host 

0046) The one call host 22 includes a one call receiving 
application 50, a local database 52, and a one call Screening 
application 56. Generally described, the one call host 22 
receives and processes a Specific type of message electroni 
cally. For example, the one call host 22 may be a digger's 
hotline operated by a third party provider. In this and other 
embodiments, the one call host 22 may operate on a personal 
computer connected to an incoming phone line 58 by a 
modem or other suitable platform. In this particular embodi 
ment, the one call receiving application 50 is a PowerBuilder 
application, running on a networked Windows 95 PC and 
utilizing embedded SQL and Oracle SQL*Net to access 
various Oracle tables on the message handler server 14. The 
local database may be a relational database product Such as 
Watcom. 

0047 The one call receiving application 50 receives 
information electronically from the phone line 58, automati 
cally processes the information in accordance with informa 
tion Stored in its local database 52, and Stores the one call 
request in the same local database 52. AS used herein, an 
event is automatic in that the event is predefined and carried 
out by the computer process. The event may be immediate 
or in response to a user action or other Suitable event. The 
automatic processing performed by the one call receiving 
application 50 includes assignment of the work to CAD 
areas based on geographic considerations and calculation of 
default start and end dates for the work based upon the 
Specific type of one call order received. By utilizing a local 
database in the manner described, the one call receiving 
application itself can remain functional to receive one call 
requests even in the event of network 18 or other remote 
System failures. 
0.048. Upon receipt of one call orders, the one call receiv 
ing application 50 attempts to upload the one call order 
information to the one call order detail table 70 on the 
message handler Server 14. In the event the one call receiv 
ing application 50 is unable to perform this upload owing to 
a network 18 failure or other failure which renders the one 
call order detail table 70 inaccessible, the one call receiving 
application 50 will periodically, at a configurable time 
interval, reattempt the transmission. Once the one call order 
information is Successfully uploaded to the one call order 
detail table 70, the one call receiving application 50 marks 
the corresponding information in its local database 52 as 
Successfully Sent in order to prevent additional attempts at 
uploading the same information. 
0049. In the exemplary embodiment of the invention, the 
one call Screening application 56 is operable to allow the one 
call orders to be reviewed by a knowledgeable user before 
being transmitted to the message handler Server 14. This 
allows for manual clearing of Selected one call order without 
dispatching field perSonnel to perform the actual locate on a 
consumer's premise. For one call orders that do need to be 
dispatched for execution by field perSonnel, the one call 
Screening application provides the functionality for Verify 
ing, and overriding if necessary, the Scheduled work dates, 
CAD area assignments, and other information that was 
automatically assigned by the one call receiving application 
50. 
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0050. The one call screening application 56 is also a 
PowerBuilder application, running on a networked Windows 
95 PC and utilizing embedded SQL and Oracle SQL*Net to 
acceSS Various Oracle tables on the message handler Server 
14. In the exemplary utility embodiment, the one call 
receiving application 50 and the one call Screening applica 
tion 56 reside on PC's located at the dispatch center 134 and 
are utilized by the dispatching perSonnel Stationed at the 
dispatch center 134. 
0051 AS stated, the message handler server 14 includes 
a one call order detail table 70. The one call order detail table 
70 Stores information necessary to track one call messages 
in the integrated resource management System 10. In this 
respect, the one call order detail table 70 is similar to the 
work order detail table 36 used for the customer call host 20 
integration; however, in the case of the one call host 22 
integration, the one call order detail table 70 also serves as 
the primary repository for Storing the fundamental informa 
tion concerning each one call order received and uploaded 
by the one call receiving application 50. The information 
initially inserted into the one call order detail table 70 by the 
one call receiving application 50 is updated at various points 
in time by the one call screening application 56, the CAD 
received message parser process 100, and the OSS one call 
message handler watchdog process 110. This information is 
used to determine the Status of one call messages and to 
Support the processing of one call order modification, 
rescheduling and cancellation requests. The information in 
the one call order detail table 70 is also available to other 
programs in the integrated resource management System 10. 
0052. In the exemplary embodiment, dispatcher's utiliz 
ing the one call Screening application 56 may choose either 
to clear or void an order without sending it to the mobile 
Workforce management System 16 or to Send it to the mobile 
workforce management system 16 to be worked by field 
perSonnel. In the latter case, the dispatcher's Select a “Send 
to CAD' option within the one call screening application 56. 
This results in the one call Screening application 56 auto 
matically generating the appropriate work order messages 
and Scheduling messages for the mobile workforce manage 
ment system 16. For reasons described previously, the work 
order messages destined for the CAD server 130 are inserted 
directly into the message Sent table 80 on the message 
handler Server 14, without any special provisions for queu 
ing. The Scheduling messages destined for the OSS Server 
132 are inserted into the one call OSS message queue table 
54 on the message handler server 14. Interactive mode 
communications with the OSS server 132, as described 
above for the case of the exemplary customer call host 20 
integration, are not required for the one call host 22 inte 
gration and thus are not provided for in this particular 
embodiment of the invention. This is because there is no 
opportunity for utility perSonnel to interact with the con 
Sumer to establish an acceptable appointment date for the 
one call work. 

0053. In this embodiment of the invention, the one call 
OSS message queue 54 serves an identical function to the 
OSS message queue 34 on the customer call host 20. 
Although it would be possible for the one call Screening 
application to utilize the OSS message queue 34 on the 
customer call host 20, the one call OSS message queue 54 
is provided locally on the message handler Server 14 to 
ensure that network 18 problems or other problems with the 
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customer call host 20 will not interfere with operation of one 
call order processing. AS is done in the case of the OSS 
message queue 34, an archive copy of one call OSS mes 
Sages is Stored in the one call OSS message queue backup 
table 55 on the message handler server 14. Again, this is 
used for troubleshooting and other Suitable purposes. 
0054) Once the scheduling messages are inserted into the 
one call OSS message queue 54, they are processed and Sent 
to the OSS server 132 by the OSS one call message handler 
watchdog process 112. The OSS one call message handler 
watchdog process 112 and the one call OSS message queue 
54 operate identically to the OSS message handler watchdog 
process 110 and the OSS message queue 34 described in the 
exemplary embodiment of the customer call host 20 inte 
gration, with the only exception being that the OSS one call 
message handler watchdog proceSS 112 does not need to rely 
on Oracle distributed database technology. This is because 
the OSS one call message handler watchdog process 112 is 
located on the same physical server (the message handler 
server 14) as all of the Oracle tables it needs to access. 

Message Handler Server (General) 
0.055 The message handler server 14 is implemented on 
a UNIX server or other Suitable device. For the illustrated 
UNIX embodiment, message handler server 14 includes 
Oracle tables, queues and functions, and UNIX processes for 
communicating between the host 12 and the mobile work 
force management System 16. These tables, processes, and 
other elements form a CAD portion 62 and OSS portion 64 
of the message handler system 14. The CAD and OSS 
portions 62 and 64 share a message handler error table 72. 
The message handler and host error tables 72 and 46 provide 
a location for any application to log error conditions for 
troubleshooting purposes. 

Message Handler Server (CAD Portion) 
0056. For communicating with a computer-aided design 
(CAD) server of the mobile workforce management system 
16, the message handler Server 14 includes a message Sent 
table 80, a message received table 82, a work order status 
table 84, a work order close table 86, a transaction column 
table 88, a transaction table 90, a clean process 92, a CAD 
downlink message handler process 94, a CAD downlink 
watchdog proceSS 96, a CAD uplink message handler pro 
cess 98, and a CAD received message parser process 100. 
Using these tables and processes, the customer call host 20, 
one call host 22, and other hosts 12 are able to concurrently 
have work orders dispatched by the CAD server of the 
mobile workforce management System 16. 
0057. In the exemplary embodiment of the invention, the 
message handler Server 14 contains all of the key processes, 
tables, and entities that make up what will be referred to as 
the “core’ CAD message handler and the “core” OSS 
message handler. The “core’ CAD message handler and the 
“core” OSS message handler consist of those entities that 
can be used, with only minor modifications, to interface 
other host Systems to the mobile workforce management 
system 16. The “core’ CAD message handler and the “core” 
OSS message handler perform many complex operations 
that are described in extensive detail in the discussions 
which accompany FIGS. 2 and 6. Therefore, the discussion 
in this Section will Serve primarily to illustrate major fea 
tures and design considerations. 
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0058. The “core” CAD message handler acts as a single 
host with respect to the CAD server 130. All CAD work 
order messages generated by the multiple host Systems 12 
enter the CAD message handler via the message Sent table 
80 and are processed for transmission to the CAD server 130 
by the CAD downlink message handler process 94. This can 
include a wide variety of host-initiated messages types,each 
of which will have a unique transaction ID and message 
format. Although each Such transaction type can have a 
unique format, Several of the entities passed in these mes 
Sages are unique to all host-initiated messages. For example, 
all host initiated messages contain the transaction ID, a 
message ID (a unique message ID is assigned to each 
message), a date/time Stamp, etc. The message sent table 80 
has columns for each of these common entities, plus an 
additional column to hold the uniquely formatted message 
data. In this manner, the message sent table 80 is able to 
Serve as a universal receptor for host messages from any and 
all host Systems. 
0059 AS stated, the message sent table 80 receives work 
order messages received from the many number of multiple 
host Systems 12. When the work order messages are inserted 
into the message sent table 80, they are marked with a code 
indicating they are in need of transmission to the CAD 
server 130 of the mobile workforce management system 16. 
The insertion of a work order message into the message Sent 
table 80 fires a trigger which sends the message via a 
DBMS PIPE to the CAD downlink message handler pro 
ceSS 94, which attempts to transmit the work order message 
to the CAD server 130. If the network 18 or the CAD server 
130 is down, the CAD downlink watchdog process 96 will 
periodically retry Sending unsent messages in the message 
sent table 80 to the CAD server 130 by deleting and 
re-inserting the messages in the message Sent table 80 which 
Serves to re-fire the trigger referred to above. After a work 
order message is Successfully transmitted to the CAD Server 
130, the work order message is marked as Sent in the 
message sent table 80. Work order messages are deleted 
from the message sent table 80 by the CAD received 
message parser proceSS 100, discussed later, upon Successful 
processing of an positive acknowledgment message from the 
CAD server 130. If a positive acknowledgment message is 
not received from the CAD server 130, the message will be 
retained in the message Sent table 80 and flagged as being in 
an error State by the CAD received message parser process 
100. Additionally, the CAD received message parser process 
100 will insert a code into a reserved column in the message 
sent table 80 to indicate the specific error condition reported 
by the CAD server 130. 
0060 AS discussed above in connection with the message 
sent and received tables 80 and 82, the CAD downlink 
message handler process and the CAD uplink message 
handler processes 94 and 98 communicate between the 
message handler server 14 and the CAD server 130 of the 
mobile workforce management System 16. In the exemplary 
embodiment, the CAD downlink message handler process 
94 and the CAD uplink message handler process 98 are 'C' 
programs that use embedded SQL and Oracle PL/SQL 
Statements and other Oracle functionality and are operable to 
open UNIX Socket connections between the message han 
dler server 14 and the CAD server 130 of the mobile 
Workforce management System 16, perform handshake pro 
tocols, and pass messages and responses. It will be under 
stood that messages and responses may be otherwise Suit 
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ably communicated between the message handler Server 14 
and the CAD server 130 of the mobile workforce manage 
ment system 16. 
0061 The message sent table 80 includes a message sent 
backup table 81 that provides an archival listing of all work 
order messages received by the message handler Server 14 
from the multiple hosts 12. The message Sent backup table 
81 is used during CAD server 130 recovery processing for 
the mobile workforce management system 16. The work 
order close table 86 is also used during recovery processing 
to determine work orders that have been completed and need 
not be resent or rescheduled in the mobile workforce man 
agement System 16. Further details concerning recovery 
processing for the CAD Server, use of the message Sent 
backup table 81, and the work order close table 86 are 
provided below in connection with FIG. 9. 
0.062 All messages sent out by the CAD server 130 are 
received by the CAD uplink message handler process 98 and 
stored in the message received table 82 for additional 
processing by the CAD received message parser proceSS 
100. A message received backup table 83 is provided to store 
archive copies of the messages received from the CAD 
server 130. In addition to being useful for troubleshooting, 
these archived messages are used for certain other proceSS 
ing done by the CAD message handler, Such as Specialized 
end-of-day processing. 

0063) The messages received from the CAD server 130 
generally fall into one of two categories. The first category 
consists of responses to host-initiated messages. The Second 
consists of messages Sent out automatically by the CAD 
server 130 in response to certain events within the CAD 
server 130. For example, the CAD server 130 will send out 
messages to indicate the Status of particular work orders 
each time the work order's State changes. Specific order 
states may include, but are not limited to, DISPATCHED, 
EN-ROUTE, ON-SITE, and COMPLETE. Many other 
“unsolicited' messages can be sent out by the CAD server 
for a wide variety of events detected by or occurring within 
the CAD server 130. The message received table 82 is 
architected in much the same way as the message Sent table 
80, such that it can serve as a universal receptor for all 
CAD-initiated messages. 
0.064 Once messages received from the CAD server 130 
are Stored in the message received table 82, they are Selected 
and processed by the CAD received message parser proceSS 
100. The CAD received message parser process 100 acts 
upon each of these messages in a particular way, based upon 
logic as directed by processing codes in the transaction table 
90 and upon message formats defined in the transaction 
column table 88. In this manner, the CAD received message 
parser process 100 can utilize table-driven logic to perform 
both generic processing associated with integration of any 
host System and busineSS process Specific processing as 
required to Support the needs of particular host Systems. This 
allows both host independent, System wide, and host depen 
dent roles to be implemented in the message handler and 
responses processed accordingly. Thus, most of the customi 
Zation required to implement additional host Systems can be 
confined to the CAD received message parser process 100, 
the transaction table 90, and the transaction column table 88. 
0065. As stated, the CAD received message parser pro 
ceSS 100 processes responses Stored in the message received 
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table 82. The CAD received message parser process 100 
may operate periodically, Such as once every minute, to 
process all responses Stored in the message received table 
82, or it may be launched in response to insertion of a 
response message into the message received table 82 or 
other Suitable event. After a response has been processed, 
the CAD received message parser process 100 deletes the 
processed message from the message received table 82. 

0066. It is a characteristic of the CAD server 130 that a 
Single pair of transaction codes, one for Successfully pro 
cessed host requests and a Second for unsuccessfully pro 
cessed host requests, are used to respond to all host-initiated 
messages. Furthermore, the CAD server 130 may respond to 
host-initiated messages in a different Sequence than that in 
which the host-initiated messages were sent to the CAD 
server 130. Thus, the CAD received message parser process 
100 must contain mechanisms for correctly associating each 
CAD server 130 response message with its correct associ 
ated host request message. The method for accomplishing 
this is described in the discussion of FIG. 2. 

0067. The two primary tables updated by the CAD 
received message parser process 100 are the work order 
status table 84 and the work order close table 86. When an 
order is first sent to the CAD server 130 and the CAD server 
130 acknowledgeS. Successful acceptance of the order, the 
CAD received message parser process 100 inserts an initial 
Status of PENDING into the work order Status table 84. 
Subsequently, the current Status of work orders are updated 
by the CAD received message parser process 100 upon 
receipt of the Status change messages that are Sent out by the 
CAD server 130 whenever the status of a work order 
changes. This Status information that is Stored in the work 
order Status table 84 can be accessed interactively and in real 
time by any of the host Systems 12 and other programs and 
processes in the integrated resource management System 10. 

0068. In like manner, the CAD received message parser 
process 100 receives critical business information from the 
CAD server 130 whenever an order reaches the completed 
state. The CAD received message parser process 100 stores 
this completion data in the work order close table 86 which 
can also be accessed interactively and in real time by any of 
the host Systems 12 and other programs and processes in the 
integrated resource management System 10. 

0069. In one embodiment of the invention, a clean pro 
ceSS 92 is used to delete no longer needed entries from 
various tables used by the message handler Server 14 and 
host systems 12. In this embodiment, the clean process 92 is 
a batch process periodically initiated to remove Such entries 
asSociated with orders that have been closed for a predeter 
mined number of days. Work orders may be closed due to 
cancellation, completion, and the like. For example, the 
clean process 92 may be operated each day during off hours 
to remove information associated with work orders that have 
been closed for thirty days from the work order status table 
84 and other selected tables. In this embodiment, informa 
tion on work orders remains indefinitely in the work order 
close table 86, the work order detail table 36, and the one call 
order detail table 70. In another embodiment, the work order 
Status table 84 may retain entries rather than purging them 
with the clean process 92 in order to maintain a more 
permanent history of the work order States. 
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Message Handler Server (OSS Portion) 
0070 To communicate with an order scheduling system 
(OSS) server of the mobile workforce management system 
16, the message handler Server 14 includes an OSS message 
handler watchdog proceSS 110, an OSS one call message 
handler watchdog proceSS 112, an OSS message queue 34, 
a one call OSS message queue 54, an OSS request function 
116, an OSS downlink message handler process 118, and an 
OSS uplink message handler process 120. In the exemplary 
embodiment, there are five basic types of OSS request 
messages regardless of the host System 12 involved. These 
are: appointment book request, appointment reschedule 
request, appointment delete, appointment availability 
inquiry, and an OSS System Statistics request. Using the 
described processes, functions, and tables, the customer call 
host 20, one call host 22, and other hosts 12 are able to 
concurrently schedule work with the OSS server of the 
mobile workforce management System 16. 
0071 AS previously described, scheduling messages may 
be communicated to the OSS server 132 using either an 
interactive mode or a non-interactive mode. For non-inter 
active communications, the host systems 12 insert their OSS 
request message into the appropriate OSS message queue. 
For the ARJS 42 and MOSO 40 systems, this is the OSS 
message queue 34. For the one call host 22, this is the one 
call OSS message queue 54. The associated OSS message 
handler watchdog processes 110 and 112 are then either 
notified of a message being inserted into the respective 
queue, or they periodically check their respective OSS 
message queues 34 and 54 to determine if they contain any 
Scheduling messages to be transmitted to the message han 
dler server 14. The OSS message handler watchdog process 
110 retrieves any scheduling messages from the OSS mes 
Sage queue 34 and communicates them to the OSS Server 
132 using the OSS request function 116. The OSS request 
function 116 is an Oracle Stored procedure containing 
embedded SQL and other Oracle functionality which sends 
the OSS request message to the OSS downlink message 
handler proceSS 118 via an Oracle pipe, and receives the 
OSS response via another Oracle pipe. The OSS request 
function 116 then returns the results from the OSS server 
132 back to the OSS message handler watchdog process 110 
which uses the results to update the work order detail table 
36 with information such as the appointment ID. The 
appointment ID and other information stored in the work 
order detail table 36 are used to proceSS Subsequent requests 
to reschedule or delete appointments. Messages that are 
successfully processed by the OSS server 132 are then 
deleted from the OSS message queue 34, with an archive 
copy retained in the OSS message queue backup table 35, as 
previously described. 
0.072 A virtually identical process is used to process 
non-interactive requests from the one call host 22. In this 
case, the OSS one call message handler watchdog proceSS 
112 retrieves any Scheduling messages from the one call 
OSS message queue 54 and communicates them to the OSS 
server 132 using the OSS request function 116. The OSS 
request function 116 then returns the results from the OSS 
server 132 back to the OSS one call message handler 
watchdog proceSS 112 which uses the results to update the 
one call order detail table 70 with information Such as the 
appointment ID. Again, the appointment ID and other infor 
mation stored in the one call order detail table 70 are needed 

Oct. 31, 2002 

to process Subsequent requests to reschedule or delete 
appointments. Messages that are Successfully processed by 
the OSS server are then deleted from the one call OSS 
message queue 54, with an archive copy retained in the one 
call OSS message queue backup table 55, as previously 
described. 

0073. As discussed previously, the ARJS 42 and MOSO 
40 host Systems also utilize an interactive mode of commu 
nication with the OSS server 132 in order to obtain infor 
mation in real time to make appointment commitments with 
customers. In this case, the communication between the host 
system 42 or 40 and the OSS server 132 is accomplished by 
having the host system call the Oracle request function 116 
directly from within the CICS/COBOL II program using 
embedded SQL. The ability to call the OSS request function 
116 from the ARJS 42 and MOSO 40 applications is 
provided through Oracle distributed database technology. In 
this mode of communication with the OSS server 132, the 
OSS message handler watchdog processes 110 and 112 are 
not utilized, So it is incumbent on the ARJS 42 and MOSO 
40 host Systems to make the necessary updates to the work 
order detail table 36 to record appointment ID's and related 
information. 

0074. In the event that the network 18 or the message 
handler server 14 or the OSS server 132 is unavailable to 
Service an interactive OSS request, Scheduling requests that 
involve booking appointments, rescheduling appointments, 
or deleting appointments may be treated as non-interactive 
Scheduling messages by having the host System insert the 
corresponding Scheduling messages into the OSS message 
queue 34 for later transmission to and processing by the OSS 
server 132 via the OSS message handler watchdog process 
110. Additionally, if customer call center 24 personnel wish 
to Schedule an appointment without regard to the availability 
of resources, they have the option of entering the request 
with an “override' indicator. The presence of this override 
indicator will cause the host system 40 or 42 to bypass 
potential interactive communications with the OSS server 
132 and to process the request in non-interactive mode by 
inserting it into the OSS message queue 34 for later trans 
mission to and processing by the OSS server 132 via the 
OSS message handler watchdog process 110. 

0075. In the present embodiment of the invention, the 
OSS uplink message handler process 120 is operable to 
process responses received from the OSS server 132, and to 
communicate those responses to the OSS downlink message 
handler process 118 so that they can be returned to the 
calling program by the OSS request function 116. Both the 
OSS downlink message handler process 118 and the OSS 
uplink message handler proceSS 120 are C programs with 
embedded SQL statements and other Oracle functionality 
that are operable to open UNIX socket connections with the 
OSS server 132, perform handshake protocols, and pass 
messages to and from the OSS server 132. 

Mobile Workforce Management System 

0076. The mobile workforce management system 16 
includes the CAD server 130, the OSS server 132, a dispatch 
center 134 with one or more WinDisp terminals 150, and a 
radio network controller 136 for communicating with mul 
tiple Mobile Data Terminals (MDTS) hosting the Mobile Pen 
Application (MPA) software 160. The MDTs are used by 
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mobile technicians in trucks 138 or other remote resources 
in the field. The MPA Software 160 can also be used on 
network 18 based PC's to communicate work order infor 
mation to non-mobile resources located in field offices. 

0077. The CAD server 130 portion of the mobile work 
force management System 16 is operable to directly com 
municate with only a single host in that it is designed to only 
recognize a single host and will process work orders and 
Scheduling messages only from that host. This limitation is 
overcome by the present invention, wherein the message 
handler server 14 presents itself to the CAD server 130 as a 
single host thereby allowing the CAD server 130 to com 
municate Successfully with a plurality of host Systems 12. 
0078. In the mobile workforce management system 16, 
work orders are tracked by the CAD server 130, scheduled 
by the OSS server 132, and dispatched at the dispatch center 
134 by dispatchers using the WinDisp application 150. The 
orders are dispatched to and worked by technicians using 
trucks 138 in the field equipped with Mobile Data Terminal 
running the Mobile Pen Application (MPA) software 160. 
Dispatched work orders are sent to MDTs in the field via the 
radio network controller 136 where they are processed and 
worked by the technicians in trucks 138. Information from 
the technicians on the Status of work orders and work order 
completion details are transmitted back to the CAD server 
130 via the radio network controller 136. From the CAD 
server 130, the status of work orders and work order 
completion information is then Sent to the message handler 
server 14 to be made available to the multiple host systems 
12 primarily via the work order status table 84 and the work 
order close table 86. AS noted previously and as discussed in 
greater detail in Subsequent Sections, the CAD received 
message parser proceSS 100 also uses this status and comple 
tion information to update additional tables in the integrated 
resource management System 10. 
0079. In the exemplary embodiment, the mobile work 
force management system 16 is Mobile Data Solutions, Inc. 
(MDSI) Advantex Utility System. It will be understood that 
other Suitable mobile or distributed workforce or resource 
management Systems may be used in connection with the 
present invention. Such Systems may include other or dif 
ferent order Scheduling and monitoring Systems and equip 
ment. 

0080. The CAD server 130 tracks details for work orders 
received from the hosts 12, presents information to dispatch 
ers using WinDisp terminals 150 at the dispatch center 134 
for assignment, communicates with the radio network con 
troller 136, and other connected workstations. The CAD 
server 130 includes a downlink process 142 for receiving 
ARJS 42, MOSO 40, and one call 22 work orders from the 
message handler Server 14 and an uplink process 140 for 
transmitting responses, work order Status messages, work 
order completion information and other information to the 
message handler server 14. For the exemplary UNIX 
embodiment, the uplink and downlink processes 140 and 
142 may be C program processes that are operable to 
Support the opening of UNIX Socket connections between 
the CAD server 130 and message handler server 14. 
0081. The OSS server 132 tracks on an aggregate level 
which technicians are Scheduled to work which days as well 
as their skills and work areas. Based on this information and 
previously scheduled work, the OSS server 132 generates a 
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Schedule that provides time available on a per skill basis. 
The OSS server 132 is accessed by the host systems 12 and 
dispatch center 134 to schedule work as needed. 
0082) The OSS server 132 includes a downlink process 
146 for receiving Scheduling messages from the message 
handler Server 14 and an uplink process 144 for transmitting 
responses to the Scheduling messages back to the message 
handler server 14. For the exemplary UNIX embodiment, 
the uplink and downlink processes 144 and 146 may be 'C' 
program processes that are operable to Support the opening 
of UNIX Socket connections between the OSS server 132 
and the message handler Server 14. 
0083. The dispatch center 134 includes a plurality of 
dispatch terminals running the WinDisp application 150 
with which dispatchers access the CAD server 130 and 
dispatch work to the technicians using the MPA software 
160 in trucks 138 in the field. The dispatch center 134 also 
includes one or more personal computerS hosting the one 
call receiving 50 and one call Screening 56 applications. 
(Note: the one call receiving 50 and one call screening 56 
applications are not a part of the mobile workforce man 
agement system 16.) The radio network controller 136 
communicates between the CAD server 130 and MDT’s 
running the MPA software 160 in the field. The radio 
network controller may be a conventional network controller 
capable of communicating with a mobile or distributed 
workforce. In the field, each technician in a truck 138 may 
have a hand-held or truck-mounted System for communi 
cating with the radio network controller 136. 

“Core” CAD Message Handler 

0084 FIG. 2 is an architecture/flow diagram illustrating 
the operation of the “core’ CAD message handler. The 
phrase “core’ CAD message handler is used to indicate 
Structures, processes, and functions of the message handler 
server 14 used by all hosts 12 to communicate with the CAD 
server 130 in the illustrated embodiment and does not 
indicate that Such Structures, processes, and functions are 
critical or necessary to provide communication between a 
plurality of hosts and a computer-aided dispatch System or 
other order processing System. The core CAD message 
handler consists of four background processes and Six tables 
accessed by these processes: a CAD downlink message 
handler process 94, a CAD uplink message handler process 
98, a CAD downlink watchdog process 96, a CAD received 
message parser proceSS 100, a message Sent table 80, a 
message received table 82, a work order status table 84, a 
work order close table 86, a transaction table 90, and a 
transaction column table 88. Using a combination of these 
tables and technologies such as DBMS PIPE, database 
triggers, and UNIX Sockets, the CAD message handler 
allows SeamleSS communications between multiple hosts 12 
and the CAD server 130 of the mobile workforce manage 
ment system 16. 
0085. As previously described, CAD messages from a 
plurality of host 12 are inserted into the message Sent table 
80 of the message handler server 14. In the message handler 
Server 14, the CAD message handler begins its communi 
cation process with a trigger 250 on the message Sent table 
80. In one embodiment, the trigger 250 fires when a host 12 
inserts a message into the message Sent table 80 with a 
message Status code of A, indicating the record is available 
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for transmitting to CAD server 130. The trigger 250 packs 
all necessary information including a unique return pipe 
name into a message and Sends the message through a 
named DBMS PIPE to the CAD downlink message handler 
proceSS 94. Meanwhile, another trigger fires to copy the 
record to the message sent backup table 81. When the CAD 
downlink message handler process 94, which contains a 
DBMS PIPE listener, receives and successfully unpacks all 
of the data, it sends an acknowledgment back through the 
return pipe, thus completing the handshake and conversa 
tion. 

0.086 Next, the CAD downlink message handler process 
94 creates a UNIX socket and attempts to connect to the 
downlink 142 listener of CAD server 130. If Successful, it 
sends all necessary data to the CAD server 130. After 
confirmation from the CAD server 130 that it indeed 
received all the data, the CAD downlink message handler 
proceSS 94 issues an SQL update Statement to Set the record 
status code to 'S' in the message sent table 80, thus com 
pleting the hosts 12 to CAD server 130 data flow. Otherwise, 
if it fails to send data over to the CAD server 130, the 
record's Status will remain as 'A', and the message is 
considered Stale. In this case, the CAD downlink watchdog 
process 96, which wakes periodically to look for stale 
messages, will Select the Stale message and then delete and 
re-insert it into message Sent table 80 to re-fire the trigger 
250 and therefore restart the communication process. 
0087 While the CAD server 130 uses the downlink 
process 142 to receive requests from hosts 12 (via the 
message handler server 14), it uses the uplink process 140 to 
Send all messages to hosts 12 (again via the message handler 
server 14). When the CAD server 130 is ready to send a 
message, its uplink process 140 will attempt to establish a 
connection with the CAD uplink message handler proceSS 
98. If successful, the uplink process 140 transmits its mes 
Sage data; otherwise, it will continuously retry, at a Specified 
frequency, until Successful. 
0088. The CAD uplink message handler process 98 lis 
tens on a pre-configured TCP/IP port for a connection 
request from the uplink process 140 of the CAD server 130. 
After receiving data from the CAD server 130, it first inserts 
the received message into message received table 82 and 
then transmits back an acknowledgment. An insert trigger 
then fires to copy the message into the message received 
backup table 83. If for some reason the CAD uplink message 
handler process 98 fails to insert the received message into 
the message received table 82, it will not send an acknowl 
edgment. In this case, the CAD server 130 retains the 
message in its queue for later transmission. This ensures that 
no data will be lost due to network 18 or message handler 
server 14 related problems. 
0089. After messages are inserted into the message 
received table 82, they are ready to be processed by the CAD 
received message parser -process 100. The CAD received 
message parser proceSS 100 is responsible for processing all 
messages from the CAD server 130 after they are inserted 
into the message received table 82. The CAD received 
message parser proceSS 100 is a C program with embedded 
SOL and PL/SOL. 

0090 The CAD received message parser process 100 
wakes up and checks the message received table 82 at a 
configurable interval, typically every few Seconds, and 
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Selects for processing any new entries it finds. The CAD 
received message parser 100 Selects each message along 
with its transaction ID from the message received table 82, 
and then uses the transaction ID to Select from the transac 
tion column table 88 a list of field parsing definitions (offset 
and byte length in the message). It also uses the transaction 
ID to select from the transaction table 90 an action code and 
asSociated work order Status code. The transaction column 
table 88 may include many entries for each entry in the 
transaction table 90. Each action code will have an associ 
ated block of logic within the CAD received message parser 
process 100. Based on the action code, information may be 
Selected, updated and/or inserted into the work order Status 
table 84, the work order close table 86, the work order detail 
table 36, the one call order detail table 70, the OSS message 
queue table 34, and the one call OSS message queue table 
54. The action code is customizable to facilitate different 
utility's busineSS requirements. 
0091 FIGS. 5A-G show a summary table of CAD server 
130 transaction IDs and associated actions that have been 
customized to meet the needs of the particular host Systems 
12 and busineSS processes associated with the exemplary 
embodiment of the invention. In particular, FIG. 5A illus 
trates exemplary CAD responses to host requests, FIG. 5B 
illustrates exemplary end-of-day notification from the CAD 
server 130, FIG. 5C illustrates exemplary mobile data 
terminal related notifications from the CAD server 130, 
FIG. 5D illustrates exemplary WinDisp related notifications 
from the CAD server 130, FIG. 5E illustrates exemplary 
orphan messages from the CAD server 130, FIG. 5F illus 
trates exemplary message handler generated messages, and 
FIG. 5G illustrates exemplary ignored messages. It will be 
understood that other or different messages may be used 
without departing from the Scope of the present invention. 
0092. Once messages from the message received table 82 
are Successfully processed by the CAD received message 
parser process 100, the messages are deleted from the 
message received table 82. However, as noted earlier, a copy 
of each message is retained in the message received backup 
table 83 for troubleshooting and other suitable purposes. 
0093. In the exemplary embodiment of the invention, one 
example of the use of the message received backup table 83 
involves the CAD end-of-day processing function. It is a 
characteristic of the CAD server 130 that once each night, at 
a configurable time, all orders within the CAD server 130 
are set back to the PENDING state and then redispatched 
based on the resources scheduled to be available for the 
coming day. This redistribution is accomplished by an 
internal CAD server 130 process known as Workload Dis 
tribution, which can also be set to run at a configurable time. 
A limitation of the CAD server 130 is that it cannot be 
configured in Such a way as to guarantee that the work will 
be redistributed to the same technician who had received it 
the day before, even if that technician is available to perform 
the work. In the case of the exemplary utility embodiment, 
the utility's busineSS proceSS dictated that each order be 
re-dispatched to the same technician that had the order the 
day before. This functionality is accomplished through a 
customization of the CAD received message parser process 
100. In this case, each order Set back to pending during 
end-of-day processing by the CAD server 130 is sent to the 
message handler server 14 using a transaction ID of SED1. 
The CAD received message parser process 100 acts as 
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previously described to insert the PENDING status into the 
work orderstatus table 84 and then delete the SED1 message 
from the message received table 82. In addition, however, 
the receipt of the first SED1 message causes the time and 
date of this first message to be captured and Starts an internal 
timer within the CAD received message parser process 100 
to begin a 2-minute countdown. Each Subsequent SED1 
message received before the timer counts down to Zero 
Serves to reset the timer back to 2 minutes. In this way, the 
timer functions to expire (count down to Zero) two minutes 
after the last SED1 message when the end-of-day processing 
batch is received. This ensures that the end-of-day cycle is 
permitted to finish before the next step. 
0094. Upon expiration of the 2-minute timer, the CAD 
received message parser process 100 inserts a new message 
into the message received table 82 with a transaction code of 
RED1 (for redistribute). The choice of RED1 is arbitrary; 
any transaction not issued by the CAD server 130 may be 
used. In its next processing cycle a few Seconds later, the 
CAD received message parser process 100 detects the RED1 
message it inserted there moments before, and begins a 
process of Selecting from the message received backup table 
83 all SED1 messages that were received after the previ 
ously captured date/time of the first SED1 message. For each 
Such message, the CAD received message parser proceSS 
100 obtains the job control number from the SED1 message 
and then queries the work order status table 84 which 
contains, among other things, the ID of the technician to 
which the order had most recently been dispatched. It then 
uses this information to compose and insert into the message 
sent table 80 a properly formatted HOD1 message which 
directs the CAD server 130 to dispatch the order to the 
identified technician. This proceSS is permitted to finish 
processing all of the SED1 messages, at which time. the 
vendor-supplied Workload Distribution process is permitted 
to run on the CAD server 130. The Workload Distribution 
proceSS will then dispatch any remaining orders up to the 
limit of available resources, including orders newly avail 
able to be worked on the upcoming day. In this manner, the 
aforementioned limitation of the CAD server 130 is over 
come and the utility's busineSS requirements can be Satis 
fied. 

0.095 Another example of customization of the CAD 
received message parser proceSS 100 involves the processing 
of orphan transactions. It is possible for the CAD server 130, 
under certain circumstances, to transmit orphan messages to 
the message handler Server 14. An orphan transaction is a 
transaction that is not properly associated with an order in 
the CAD server 130. These orphan messages can occur in a 
variety of circumstances when the CAD server 130 encoun 
ters a message that is inconsistent with what it believes to be 
the true State of an order, cannot be fully associated with an 
order, cannot be fully processed, and the like. For example, 
the normal progression of an order through its States is 
Pending, Dispatched, En-Route, On-Site, and Complete. 
The CAD server 130 only expects a completion message 
from a Mobile Data Terminal 160 when the order is in the 
On-Site State. If it receives the completion message when it 
believes the order is in any State other than On-Site (e.g., 
Pending) it will consider the completion message to be an 
orphan message. 

0.096 An orphan message is retained by the CAD server 
130 and transmitted to the message handler server 14 by the 
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CAD Server 130 just as any other message, except that it has 
a unique transaction ID that Signifies its orphan Status. For 
example, a normal completion message for a MOSO 40 
order will have a transaction ID of TOC1. An orphan 
completion message for a MOSO 40 order will have a 
transaction ID of ZOC1. 

0097 Orphan messages are processed by the CAD 
received message parser proceSS 100 in the Same general 
manner as any other message received from the CAD Server 
130. The difference is that the action code in the transaction 
table 90 for an orphan completion or other specified type of 
message will direct the CAD received message parser pro 
cess 100 to generate a Host Order Cancel message (trans 
action ID HOX1) for the corresponding order and Submit the 
message to the message Sent table 80 for normal processing 
by the message handler server 14 and the CAD server 130. 
This is necessary because the CAD server 130 does not 
properly delete the order from its own work queues when it 
encounters and processes the orphan completion message; 
hence, it is necessary for the message handler Server 14 to 
generate the cancel request to prevent the order from being 
redispatched and/or reworked. A natural consequence of this 
processing logic is that the CAD received message parser 
process 100 needs to ignore the cancel command it receives 
following processing of an orphan completion message for 
a particular order. Appropriate logic for this circumstance 
and other Similar circumstances is included in the transac 
tion ID-driven logic of the CAD received message parser 
process 100. 

0098. The customized processing steps associated with 
the SED1 messages and the orphan messages are but two 
examples of the ease with which the message handler Server 
14 can be modified to meet the unique needs of any host 
System 12 integration with the mobile workforce manage 
ment system 16. 
0099 Typically, a significant fraction of the customiza 
tion required to integrate the CAD message handler with 
additional host Systems can be accomplished by modifying 
and or adding to the transaction column table 88 and the 
transaction table 90, and by customizing the action-code 
Specific logic blocks within the CAD received message 
parser process 100. Because it is customized to meet the 
exacting requirements of the multiple host Systems 12 with 
which the mobile workforce management System 16 is 
integrated, it is typical for the CAD received message parser 
process 100 to access many different Oracle tables in the 
integrated resource management System 10. 

CIS/CAD Integration 

0100 FIG. 3 is an architecture/flow diagram illustrating 
a computer method for integration between ARJS 42 and 
MOSO 40 and the message handler server 14, in accordance 
with one embodiment of the present invention. In this 
embodiment, the ARJS 42 and MOSO 40 systems are 
remote from the message handler server 14. ARJS 42 and 
MOSO 40 are COBOL II CICS/VSAM applications running 
on a mainframe computer. The message handler Server 14 is 
a set of C processes with embedded SQL and Oracle 
PL/SQL running on a UNIX server. The entries shown by 
FIG. 3 reside on the customer call host mainframe 20, 
except for those in the message handler Server 14 and the 
MOSO print close application 48. Oracle distributed data 



US 2002/0161604 A1 

base functionality is used to Support Oracle operations from 
MVS (mainframe) to UNIX and vice-versa. 
0101 The ARJS 42 and MOSO 40 applications are work 
order creation and tracking Systems. The integration data 
flow begins with the consumer calling into the customer call 
center 24 and the customer Service consultant taking the 
work order information and entering it into either the ARJS 
42 or MOSO 40 applications. ARJS 42 and MOSO 40 have 
a common module that reads the area reference table 202 for 
a geographic assignment of the Service area with the mobile 
Workforce management System 16. The two Systems then 
create the orders in the VSAM files 200 that are part of the 
base applications. In the same transaction, ARJS 42 and 
MOSO 40 will insert a record in the work order detail table 
36 to capture information that is needed for the mobile 
Workforce management System 16 that is not part of the base 
application. A record which contains the work order mes 
Sage to be sent to mobile workforce management System 16 
via the message handler Server 14, will also be inserted into 
the CAD message queue table 32. The area reference table 
202, work order detail table 36, and CAD message queue 
table 32 are all Oracle/MVS tables. The insertion of the 
message will fire an Oracle trigger on the CAD message 
queue table 32 that sends out an Oracle alert (DBMS A 
LERT) telling the catch signal process 38 that there is a 
message to be transmitted to the message handler Server 14. 
The catch signal process 38 is an MVS started task that is 
constructed as an Oracle PL/SQL stored procedure wrapped 
by a COBOL II program for error handling and scheduling 
purposes. The catch Signal process 38 listens for the Oracle 
alert from the trigger. When it receives the alert, it reads all 
the work order messages from the CAD message queue table 
32 and transmits them over to the Oracle/UNIX message 
sent table 80. The catch signal process 38 utilizes Oracle 
distributed database functionality with location transparency 
so that Oracle/MVS and Oracle/UNIX act as one logical 
database. To make use of the distributed functionality, the 
catch Signal process 38 performs an SQL insert into the 
message sent table 80. Within the Oracle/MVS and Oracle/ 
UNIX databases, there are DBLinks created for the configu 
ration of the distributed database capabilities. The use of the 
catch signal process 38 and the Oracle/MVS CAD message 
queue 32 provides fault tolerance capabilities which permit 
the ARJS 42 and MOSO 40 applications to continue pro 
cessing orders and committing them to the CAD message 
queue 34 in the event of TCP/IP network 18 or message 
handler server 14 failures. When the TCP/IP network 18 
and/or message handler Server 14 is again operational, the 
catch Signal process 38 will wake up and transmit work 
orders to the message sent table 80 through the normal 
means of operation. 
0102 Status and completion information associated with 
ARSJ 42 and MOSO 40 orders are sent to the CAD message 
handler and processed by the CAD received message parser 
proceSS 100. Upon receiving acknowledgment of Successful 
acceptance of an order by the CAD server 130, the CAD 
received message parser 100 posts an initial status of PEND 
ING by inserting a date/time stamped entry into the work 
order status table 84. Subsequent status changes will like 
wise be processed and inserted into the work order Status 
table 84 by the CAD received message parser process 100 
whenever Status changes occur. Upon notification that an 
ARJS 42 or MOSO 40 order has been completed or voided 
by a dispatcher, the CAD received message parser proceSS 
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100 inserts a FIELD COMPLETE or DISPATCHER 
VOIDED status into the work order status table 84 and also 
places the completion details or void information into the 
work order close table 86. 

0103) The ARJS 42 and MOSO 40 systems have the 
capability to query and display, in real time, the current 
Status and closing information of work orders that have been 
sent to the mobile workforce management system 16. This 
is accomplished by querying the work order Status table 84 
and the work order close table 86. These queries also make 
use of the distributed database capabilities. Additional work 
order Statuses include, but are not limited to: a work order 
has been dispatched to a technician, the technician is en 
route to the job location, the technician is on-site at the job 
location, or that the work has been Suspended prior to 
completion after the technician reached the job location. 
0104. In the case of a dispatcher void of an ARJS 42 or 
MOSO 40 order, one additional action is taken by the CAD 
received message parser 100. In this case, the CAD received 
message parser 100 queries the work order detail table 36 to 
determine if an OSS appointment ID exists for the order. If 
one exists, and the appointment is for a day which is not now 
in the past, the CAD received message parser 100 will 
compose a properly formatted OSS appointment delete 
request and insert it into the OSS message queue table 34 
(shown in FIG. 2). This will cause the appointment to be 
deleted by the OSS server 132 so that the resources will 
appear available for new orders that are received. It should 
be noted that this additional processing is necessary when 
there is no vendor-provided functionality that allows the 
OSS server 132 to reflect the resource availability impacts 
associated with the voiding of an order within the CAD 
Server 130. Additional details concerning the processing of 
OSS orders are presented in the discussions that accompany 
FIGS. 6, 7, and 8. 
0105 The ARJS batch close process 44 is used to close 
the work orders back in the base ARJS application. This 
process is constructed in COBOL II with embedded SQL 
running on the mainframe. It uses the distributed database 
capabilities to query the work order close table 86 for field 
completed orders and then closes the orders back in ARJS by 
updating the VSAM files 200. In addition, the ARJS batch 
close process 44 queries the work order detail table 36 to 
retrieve mobile workforce management System 16 specific 
information and updates the work order status table 84 to 
show that the order is closed. 

0106) The MOSO print close application 48 is used to 
query the work order detail table 36, work order close table 
86 and work order status table 84 to report MOSO closing 
information. This application is constructed in PowerBuilder 
and utilizes Oracle SQL*Net and embedded SQL to retrieve 
information from the identified Oracle tables. 

One Call/CAD Integration 
0107 FIG. 4 is an architecture/flow diagram illustrating 
a computer method for integration between one call receiv 
ing application 50, the one call Screening application 56, and 
the message handler Server 14, in accordance with one 
embodiment of the present invention. In this embodiment, 
the one call receiving and Screening applications 50 and 56 
are remote from the message handler Server 14, but they 
utilize Oracle tables on the message handler Server 14 as 
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their primary data stores. The entries illustrated in FIG. 4 
reside on the message handler Server 14 except for the one 
call receiving application 50, local database 52, and one call 
Screen application 56 which reside on personal computers 
running Windows NT or Windows 95. The one call receiving 
50 and one call screening 56 applications are PowerBuilder 
applications running on networked Windows 95 or Windows 
NT personal computers. Both of the applications use embed 
ded SQL and Oracle SOL Net to access the Oracle tables on 
the message handler Server 14. In the exemplary embodi 
ment, the local database 52 is a Watcom database; however, 
any database that can operate in Stand-alone mode on the 
personal computer would be acceptable. 
0108). The one call applications 50 and 56 are used to 
receive, pre-Screen, dispatch, track the Status of, and display 
the completion information for work orders that involve the 
locating and marking of underground facilities. Referring to 
FIG. 4, the integration data flow begins when a third party 
“one call’ provider Sends one or more locate orders to the 
one call receiving application 50 via a modem-equipped 
phone line 58. Upon detection of an incoming call, the one 
call receiving application 50 instructs the modem to answer 
the call. It then receives the information sent by the one call 
provider, placing the data first into an internal buffer and 
then into a table in its local database 52 that is structured to 
contain the raw, unparsed data Strings Sent by the one call 
provider. The utilization of this local database 52 provides a 
portion of the fault tolerant capability in the exemplary 
integration Scheme. In this case, the local database 52 is 
operable to Store the incoming locate orders even if the one 
call receiving application 50 is incapable of accessing the 
message handler server 14 owing to a network 18 or other 
failure. The one call receiving application 50 contains addi 
tional functionality to Sound an audible alarm for emergency 
locate orders and to print the received orders immediately, in 
their unparsed form, so that they will be available to the 
locate specialists in the dispatch center 134 even if the 
remainder of the System is unavailable. 
0109. Once the one call receiving application 50 detects 
the end of an incoming call, it hangs up the modem and then 
parses the raw data Strings into meaningful entities, includ 
ing but not limited to the request number, the address of the 
premise to be located, the name of the perSon requesting the 
locate, and the type of locate order. It accomplishes this 
parsing by examining the raw data Strings for Specific 
keywords. The keywords, plus additional information 
needed for the parsing, are contained within another data 
table in the local database 52. The parsed data are then 
inserted into yet another table within the local database 52. 
The data table in the local database 52 used to store the 
parsed incoming call data is structured almost identically to 
the one call order detail table 70 illustrated in FIG. 11. The 
only difference is that the table in the local database 52 
contains an additional column that is used to flag whether or 
not the order has been uploaded to the one call order detail 
table 70 on the message handler server 14. 
0110. After completing the parsing operation, the one call 
receiving application 50 uses predefined logic to assign 
default earliest start and latest finish dates/times for the job 
and to assign the job to a particular CAD geographical area. 
The determination of earliest Start and latest finish dates is 
based on the type of locate. For example, an URGENT 
LOCATE will be scheduled to be worked on the day of 
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receipt, while an ADVANCE NOTICE locate will be sched 
uled to be worked on any day from the next business day up 
until the day before the DIG DATE associated with the 
order. The assignment to a CAD geographic area is accom 
plished by accessing two additional tables within the local 
database 52. These two tables are local copies of the area 
reference table snapshot 203 and the rural area reference 
table 220. These tables are used to look up the corresponding 
CAD AREA and CAD SUBAREA based on town names 
from the area reference table or county, township, Section 
IDs from the rural area reference table. 

0111. Once the orders have been parsed and updated with 
the calculated Schedule dates and area assignments, the one 
call receiving application 50 attempts to access the message 
handler server 14. If successful, it will upload the order 
details to the one call order detail table 70 and set the 
uploaded flag in the local database 52. Additionally, it will 
check the time Stamp data on the entries in the area reference 
table snapshot 203 and the rural area reference table 220 to 
See whether it is necessary to update its own tables in the 
local database 52. If an update is indicated, it is performed 
at this time. If the attempt to access the message handler 
server 14 is unsuccessful, owing to a network 18 or other 
remote failure, the one call receiving application 50 will 
periodically awaken and reattempt the connection and afore 
mentioned processing until Successful. The reconnection 
attempts can occur at any desired and user-definable fre 
quency. In the exemplary embodiment, this occurs once 
every 3 minutes. The one call receiving application 50 is 
constructed to allow processing of incoming data being 
received over the phone line 58 to take priority over all other 
tasks So as to not risk losing data. 

0112 The next step in the integration data flow is for the 
locate Specialists to View the received locate orders and 
make a determination whether to clear them (meaning they 
are able to determine without dispatching a worker to the 
premise that the utility does not have any underground 
facilities at the location) or to send a worker to the premise 
to perform the locate work. This Step is accomplished with 
the one call Screening application 56. The one call Screening 
application 56 provides a flexible interface which allows the 
locate Specialists to Sort and filter the orders in a variety of 
ways, to view all of the details associated with an order, from 
its inception to its completion, and to perform the actual 
Scheduling/dispatching of the order via the mobile work 
force management System 16. 

0113. If the locate specialists wish to clear a one call 
order, they Select a clear option within the one call Screening 
application 56, enter appropriate comments, and then "Save” 
their changes. The one call Screening application 56 then 
updates the one call order detail table 70 with the clearing 
information and comments, plus the ID of the locate Spe 
cialist doing the clearing and the date/time at which the order 
was cleared. In addition the one call Screening application 56 
inserts a time/date Stamped row into the work order Status 
table 84 to indicate a status of CLR. 

0114. If the locate specialist instead decides to send the 
order to the mobile workforce management system 16 to be 
worked in the field, a different Sequence occurs. First, the 
locate Specialists have an opportunity to override the Sched 
ule dates and area and Subarea assignments that were 
calculated by the one call receiving application 50. If the 
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area and Subarea assignments are changed, the area refer 
ence table snapshot 203 and rural area reference table 220 
are queried to validate the new area/Subarea assignment. If 
the earliest Start date and/or latest end date are changed, the 
one call Screening application 56 will perform a Series of 
logic checks to ensure the utility's busineSS rules for work 
ing such orders will not be violated. Next, the locate 
Specialists have an opportunity to modify other information 
asSociated with the order and to include additional com 
ments, if desired. 
0115 Once the locate specialists are satisfied with the 
order details, they select the “SEND TO DISPATCH” func 
tion within the one call Screening application 56. This results 
in the one call Screening application 56 first updating the one 
call order detail table 70 with the modified order informa 
tion, and then composing a properly formatted CAD work 
request message and inserting it into the message Sent table 
80. At this point, the CAD message handler will function as 
previously described, posting an initial status of PENDING 
to the work order status table 84 if the order is processed 
successfully by the CAD server 130, or an initial status of 
ERROR if the request is rejected by CAD server 130. 

0116. After the orders are sent to the CAD server 130, the 
regular dispatchers in the dispatch center 134 utilize the 
WinDisp application 150 to direct and monitor the progress 
of all orders from the multiple host systems 12, while the 
locate Specialists continue to utilize the one call Screening 
application 56 to monitor and track the Status of the one call 
orders. AS discussed in previous Sections, notification of 
status changes of the one call orders will be sent out by the 
CAD server 130 whenever the order state changes. These 
notification messages will ultimately be processed by the 
CAD received message parser process 100 which will post 
the revised order statuses to the work order status table 84. 
Each time the one call Specialists change to a new Screen or 
refresh the current Screen within the one call Screening 
application 56, the application will re-query the order Status 
table and present the current Status of each order displayed 
on the Screen. In addition, if the locate specialists are 
Viewing a particular detail Screen for a single order, they will 
be presented with the full history of Status changes including 
the date and time of each change. 
0117. In a similar manner, once a locate order is com 
pleted in the field or voided by a regular dispatcher, the 
completion or void data is received from the CAD server 
130 and processed by the CAD received message parser 100. 
In this case, the CAD received message parser 100 inserts a 
row into the work order status table 84 to show a status of 
FIELD COMPLETE or DISPATCHERVOIDED, as appro 
priate, and then updates the corresponding row in the one 
call order detail table 70, thus making both the completion 
or void Status and the completion or Void details available to 
the one call Specialists using the one call Screening appli 
cation 56. In addition, the CAD received message parser 100 
also places an entry containing the completion or Void 
information into the work order close table 86. This step is 
not necessary to Support the normal day-to-day busineSS 
process, Since all one call information is viewed by the one 
call Screening application 56 using the work order Status 
table 84 and the one call order detail table 70. However, 
placing this information in the work order close table 86, 
along with the completion and void information for ARJS 
and MOSO 40 orders, provides a comprehensive repository 
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which can be used for a variety of Statistical reporting and 
process improvement purposes. 

0118. In the case of a dispatcher void of a one call order, 
one additional action is taken by the CAD received message 
parser. In this case, the CAD received message parser 
process 100 queries the one call order detail table 70 to 
determine if an OSS appointment ID exists for the order. If 
one exists, and the appointment is for a day which is not now 
in the past, the CAD received message parser process 100 
will compose a properly formatted OSS appointment delete 
request and insert it into the one call OSS message queue 
table 54 (shown in FIG.2). This will cause the appointment 
to be deleted by the OSS server 132 so that the resources will 
appear available for new orders that are received. It should 
be noted that this additional processing is necessary when 
there is no vendor-provided functionality that allows the 
OSS server 132 to reflect the resource availability impacts 
associated with the voiding of an order within the CAD 
Server 130. Additional details concerning the processing of 
OSS orders are presented in the discussions that accompany 
FIGS. 6, 7, and 8. 

OSS Message Handler Server 
0119 FIG. 6 is an architecture/flow diagram illustrating 
the operation of the “core” OSS message handler. The 
phrase “core” OSS message handler is used to indicate 
Structures, processes, and functions of the message handler 
server 14 used by the hosts 12 to communicate with the OSS 
server 132 in the illustrated embodiment and does not 
indicate that Such Structures, processes, and functions are 
critical for or necessary to provide communication between 
a plurality of hosts and a Scheduling System or other order 
processing System. The core OSS message handler consists 
of an Oracle stored procedure known as the OSS request 
function 116, the OSS downlink message handler process 
118, the OSS uplink message handler process 120, and a 
shared memory Segment 252. Similar to the CAD message 
handler, the OSS message handler also employs DBM 
S PIPE and UNIX sockets to facilitate communication 
between hosts 12 and the OSS server 132. Because the OSS 
Server 132 communicates in Synchronous mode using two 
half-duplex links, the OSS message handler communicates 
with the OSS server 132 in request/response conversational 
dialogs. Depending on the business requirement, these dia 
logs can, from the host System's perspective, be either 
interactive or non-interactive. 

0120) The OSS request function 116 is a stored proce 
dure, which first performs a DBMS PIPE send request 
message and handshaking protocol with the OSS downlink 
message handler process 118, and then listens on a DBM 
S PIPE to receive the response message from the OSS 
downlink message handler process 118. In accomplishing 
this, the OSS request function 116 also performs a hand 
Shaking protocol to ensure the Successful receipt of the 
response meSSage. 

0121 The OSS downlink message handler process 118 is 
a background process which receives a message from the 
OSS request function 116, creates a UNIX socket to send the 
message to the downlink process 146 of the OSS server 132, 
fetches the response message from a shared memory Seg 
ment 252 (where it is placed by the OSS message handler 
uplink process 120), and finally sends the response message 
back to the OSS request function 116. 
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0122) The OSS uplink message handler process 120 is a 
background process which listens on a pre-configured TCP/ 
IP port, handles handshaking protocol with the uplink pro 
cess 144 of the OSS server 132, receives a message, unwraps 
the lower level packet header information, and writes the 
response from the OSS server 132 into the shared memory 
segment 252 for the OSS downlink message handler process 
118 to fetch. 

0123. Before a dialog can begin, the OSS server 132 
requires Some initialization to establish a Session between 
itself and the OSS message handler. At start up, before it 
begins listening on the DBMS PIPE for any messages from 
OSS request function 116, the OSS downlink message 
handler process sends out a request to the OSS server 132 to 
establish a session. The OSS server 132 responds by assign 
ing a unique Session ID for all Subsequent dialogs. When the 
OSS message handler is to shut down, the OSS downlink 
message handler process 118 sends a request to the OSS 
server 132 to terminate the established session. 

0.124. A typical interactive dialog starts with a host 12 
calling the OSS request function 116 and passing a number 
of parameters: OSS transaction ID, message ID, customer 
Service representative ID, date, time, and message data. The 
OSS request function 116 packs all the data, appends a 
return pipe name, and sends the data to the OSS downlink 
message handler proceSS 118, which listens on a named 
DBMS PIPE. After receipt of acknowledgment from the 
OSS server 132, the OSS request function 116 starts a timer 
and listens, for a configurable amount of time, on another 
DBMS PIPE for the response from the OSS server 132. If 
no response is received within the Specified amount of time, 
the OSS request function 116 returns a null string back to the 
calling host 12. 
0.125. During the time the OSS request function 116 is 
waiting for the response from the OSS server 132, the OSS 
downlink message handler process 118 receives the request 
message from the DBMS PIPE. It then creates a UNIX 
Socket and tries to connect to the downlink proceSS 146 of 
OSS server 132. If successful, the OSS downlink message 
handler process 118 sends the request message to the OSS 
server 132. After receiving confirmation of receipt from 
OSS server 132, the OSS downlink message handler process 
118 then waits for control of the shared memory segment 
252, where the OSS uplink message handler process 120 
will copy the response from the OSS server 132. Next, when 
the OSS downlink message handler process 118 successfully 
copies the response from the shared memory Segment 252, 
it packs the response and Sends the resulting message back 
to the OSS request function 116, which listens for the 
message on the aforementioned named DBMS P. 
0.126 AS described above, the OSS uplink message han 
dler proceSS 120 listens for a connection request from the 
uplink process 144 of OSS server 132. When a connection 
is established, it receives the response from the OSS server 
132 and Sends back a confirmation. After getting control of 
the shared memory Segment 252, the OSS uplink message 
handler process 120 copies the unwrapped OSS server 
response message to the shared memory Segment 252 and 
then notifies the OSS downlink message handler process 118 
to fetch it. 

0127. To facilitate non-interactive communications 
between host systems 12 and the OSS server 132, the OSS 
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message handler provides a queuing mechanism similar to 
that employed by the CAD message handler. When a host 12 
wishes to communicate with the OSS server 132 in this 
fashion, it inserts its request message into an OSS message 
queue table and lets an OSS watchdog process call the OSS 
request function 116. In this particular embodiment of this 
invention, the OSS message handler provides an OSS mes 
Sage queue table 34 and an OSS message handler watchdog 
process 110 for the CIS hosts (ARJS 42 and MOSO 40 and), 
a one-call OSS message queue table 54, and an OSS one call 
message handler watchdog process 112 for the one call host 
22. 

0128. When host systems 12 interact with the OSS server 
132 in the non-interactive mode, the host systems 12 do not 
directly receive or process the OSS server's response. For 
this reason, it is incumbent on each OSS message handler 
watchdog process to post the information received from the 
OSS server 132 to the proper integration tables and to 
perform cleanup of the appropriate OSS message queue. In 
the exemplary embodiment, the OSS message handler 
watchdog proceSS 110 updates the appointment IDS in the 
work order detail table 36 and deletes successfully processed 
messages from the OSS message queue table 34. Similarly, 
the OSS one call message handler watchdog proceSS 112 
updates the appointment IDS in the one call order detail table 
70 and deletes Successfully processed messages from the 
one call OSS message queue table 54. Additional details 
concerning integration of the OSS server 132 with the ARJS 
42, MOSO 40, and one call 22 hosts are described in later 
Sections. 

CIS/OSS Integration 

0.129 FIG. 7 is an architecture/flow diagram illustrating 
a computer method for integration between CIS hosts 30 
(ARJS 42 and MOSO 40) and the “core” OSS message 
handler, in accordance with the one embodiment of the 
present invention. In this embodiment, the CIS host systems 
42 and 40 are remote from the message handler server 14. 
ARJS 42 and MOSO 40 are COBOL II CICS/VSAM 
applications running on a mainframe computer and the 
message handler Server 14 is a Set of C processes with 
embedded SQL and Oracle PL/SQL running on a UNIX 
server. The entries illustrated in FIG. 7 reside on the 
message handler server 14, except for the CIS 30, OSS 
message queue table and backup 34 and 35, and work order 
detail table 36 which reside on the customer call host 
mainframe 20. 

0130. The ARJS 42 and MOSO 40 applications have the 
capability to inquire about available workforce resources 
and book those resources through both interactive and 
non-interactive modes of integration with the OSS server 
132. The interactive integration is accomplished through the 
use of an Oracle PL/SQL stored function known as the OSS 
request function 116. The OSS request function 116 resides 
on an Oracle/UNIX instance on the message handler server 
14. The function is called from ARJS 42 and MOSO 40 
through the use of a Stored function/procedure call which 
utilizes Oracle distributed database functionality. The call to 
the OSS request function 116 serves both to pass the OSS 
request message to the OSS server 132 and to return the 
response from the OSS server 132 back to the calling 
program. A typical OSS request might be to ask for a list of 
dates on which Sufficient resources exist to perform a 
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particular type of job in a given geographical work area. The 
response from the OSS server 132 would be a list of 
available dates and times. The ARJS 42 or MOSO 40 user 
would then have the ability to choose an appointment date 
and time from among the choices provided, and have the 
System then Send a Second message via the OSS request 
function 116 to book the appointment. When the host system 
42 or 40 receives acknowledgment that the OSS server 132 
has Successfully processed its request, the host System 42 or 
40 updates the work order detail table 36 to record the 
appointment ID and other pertinent information concerning 
the appointment. If an appointment is canceled (or if no 
appointment is ever made), its appointment ID is set to 0, 
which Signifies to any inquiring process that no appointment 
exists. 

0131 The other mode of OSS integration, the non-inter 
active mode, is typically utilized to unconditionally book an 
appointment whether or not resources are available, to 
override the rejection of an appointment request, or to cancel 
an appointment. It is also used to book an appointment when 
the OSS request function 116 cannot be called successfully 
due to failure of the network 18, the message handler server 
14, or the OSS server 132. This provides fault tolerance to 
the integration design by allowing customer call center 24 
perSonnel to continue to book appointments through ARJS 
42 and MOSO 40 when the network 18 is unavailable or 
other failures render the OSS server 132 unavailable. 

0132) To send an OSS request via the non-interactive 
method, the host system 42 or 40 simply inserts a record into 
the OSS message queue table 34 to be processed a short time 
later by the OSS message handler watchdog process 110. 
Upon insertion of the request message in the OSS message 
queue table 34, a trigger fires and creates a backup copy of 
the message in the OSS message queue backup table 35 for 
troubleshooting and other Suitable purposes. When employ 
ing the non-interactive method, the host system 40 or 42 
does not wait for a response. In this case, the OSS message 
handler watchdog 110 will update the work order detail table 
36 as necessary to record the appointment ID and other 
pertinent information. 

0133. The OSS message handler watchdog process 110 
used to proceSS non-interactive requests to the OSS Server 
132 is constructed in C with embedded SQL (Pro*C) calls 
to Oracle. The OSS message queue table 34 resides on 
Oracle/MVS and distributed database functionality is used 
between Oracle/UNIX and Oracle/MVS to allow the OSS 
message handler watchdog process 110 to query this table. 
The OSS message handler watchdog process 110 runs on the 
UNIX message handler server 14 and can be scheduled to be 
run at any desired frequency. When it runs, it queries the 
OSS message queue table 34 for any OSS messages to be 
processed. If there are messages to process, the OSS request 
function 116 (Same function as used in the interactive 
integration) is called by the OSS message handler watchdog 
process 110 to pass the OSS message request to the OSS 
server 132 and to return the response from the OSS server 
132. If the request is processed successfully, the OSS 
message handler watchdog process 110 updates the work 
order detail table 36 with the appointment ID and other 
pertinent information and then deletes the message from the 
OSS message queue 34. If the request is not processed 
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Successfully, the appropriate row in the OSS message queue 
table 34 is updated with information describing the nature of 
the failure. 

0.134 All non-interactive OSS requests are initially sent 
to the OSS server 132 as firm booking requests without 
invoking the override indicator. If the firm booking request 
is rejected because, for example, there are not enough 
resources to work the order on the requested day, then the 
OSS message handler watchdog process 110 sends the 
request a Second time with the override indicator Set. This 
approach of first Sending the request without override and 
then resending it with override in the event the first attempt 
fails may be necessary to overcome a limitation in the OSS 
Server 132 which can prevent the appointment from being 
booked against the preferred skill Set when the override 
indicator is Set. 

One Call/OSS Integration 
0.135 FIG. 8 is an architecture/flow diagram illustrating 
a computer method for integration between one call host 22 
and the “core” OSS message handler, in accordance with one 
embodiment of the present invention. In this embodiment, 
the one call host systems 50 and 56 are remote from the 
message handler server 132, but they utilize Oracle tables on 
the message handler Server 14 as their primary data Stores. 
The entries illustrated by FIG. 8 reside on the message 
handler server 14. 

0.136 The OSS one call message handler watchdog pro 
cess 112 is utilized to process all one call OSS requests 
through the non-interactive integration method described 
previously. This is a very similar process to the OSS 
message handler watchdog process 110 described in FIG. 7. 
The OSS one call message handler watchdog proceSS is 
constructed to run on UNIX utilizing C with embedded 
SOL and Oracle PL/SOL. 

0.137 The OSS one call message handler watchdog pro 
ceSS 112 used to proceSS non-interactive requests to the OSS 
server 132 runs on the UNIX message handler server 14 and 
can be Scheduled to be run at any desired frequency. For the 
exemplary embodiment, the OSS one call message handler 
watchdog process runs once every 30 Seconds. When the 
OSS one call message handler watchdog process 112 runs, 
it queries the one call OSS message queue table 54 for any 
OSS messages to be processed. The one call OSS message 
queue table 54 resides in the Oracle/UNIX instance on the 
message handler Server 14. If there are requests to be 
processed, the OSS one call message handler watchdog 
process 112 calls the OSS request function 116 (same 
function that is used in the interactive integration) to pass the 
OSS message request to the OSS Server 132. The OSS 
request function 116 is an Oracle Stored function/procedure 
call that returns the OSS response indicating whether or not 
the request was processed Successfully. If the request was 
not processed Successfully, the OSS one call message han 
dler watchdog process 112 updates the one call OSS mes 
Sage queue table 54 with information indicating the nature of 
the error. If the request is processed successfully, the OSS 
one call message handler watchdog proceSS 112 updates the 
one call work order detail table 70 with the appointment ID 
and other relevant information returned by the OSS server 
132. This information may be required at a later time in 
connection with requests to cancel or change the OSS 
appointment. 
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0138 All one call OSS requests are initially sent to the 
OSS server 132 as firm booking requests without invoking 
the override indicator. If the firm booking request is rejected 
because, for example, there are not enough resources to 
work the order on the requested day, then the OSS one call 
message handler watchdog process 112 Sends the request a 
Second time with the override indicator Set. This approach of 
first Sending the request without override and then resending 
it with override in the event the first attempt fails may be 
necessary to overcome a limitation in the OSS server 132 
which can prevent the appointment from being booked 
against the preferred skill Set when the override indicator is 
Set. 

CAD Recovery Processing 

0139 FIG. 9 is a flow diagram illustrating details of the 
recovery processing for the CAD system 130 of the mobile 
Workforce management System 16, in accordance with one 
embodiment of the present invention. It will be understood 
that the method may be used for other Systems employing a 
message handler for communicating between a plurality of 
hosts and a computer-aided dispatch System. 
0140. Referring to FIG.9, the method begins at step 400 
in which the CAD server 130 is shut down upon a failure 
condition to allow recovery processing. Next, at Step 402, 
the CAD portion of the message handler server 14 is also 
shut down. The catch Signal process 38 is shut down at Step 
404 and dispatchers at the dispatch center 134 are instructed 
to refrain from using the one call Screening application to 
Send orders to the mobile workforce management System 16. 
These Steps are taken in order to prevent new messages from 
being sent by either the customer call host 20 or the one call 
host 22 to the message handler Server 14 until Such time as 
the CAD server 130 is properly restored and resynchronized 
with the host systems 12. 
0141 Proceeding to step 406, the CAD server 130 is 
restored from a previously saved backup version. In one 
embodiment, a new backup version of the CAD server 130 
is saved daily to minimize data that needs to be recon 
structed in the event of a CAD server 130 failure. As 
described in more detail below, the time stamp for the 
backup version is used to determine which messages were 
sent to the CAD server 130 subsequent to the time of the 
restored version and thus need to be resent or otherwise 
accounted for in reconstructing the CAD server 130 to a 
Current State. 

0142 Next, at step 408, field communications are dis 
abled. In one embodiment, field communications are dis 
abled by temporarily redefining the TCP/IP port settings 
which the CAD server uses to listen on the network 18 for 
communications originating from radio-based and LAN 
based users of the Mobile Pen Application software 160. 
0143 At this point, the CAD server 130 has been restored 
to a previously saved State and outside communications with 
the hosts 12, technicians, and other field users using the 
Mobile Pen Application software 160 in the field have been 
disabled. 

0144) Proceeding to step 410, the CAD server 130 is 
started. The CAD portion of the message handler server 14 
is started at step 412. At step 414, the CAD server 130 is set 
to a known State by dispatchers using the WinDisp applica 
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tion 150. The dispatchers first set all work orders in the CAD 
System 130 to a pending Status and force all field technicians 
to a logged off status. (Note: Although the communication 
with field technicians has been disabled and they cannot in 
reality be logged in at this time, the CAD server 130 may 
have been restored to a State where it had technicians logged 
in and it may still reflect that State.) 
0145 Next, at step 416, all entries in the message sent 
table 80 are deleted manually or by other suitable means. 
These messages are not needed Since a copy of each of them 
resides in the message sent backup table 81. At step 418, 
field communications to radio-based and LAN-based users 
of the MPA Software 160 are restored. Once this occurs, any 
work order Status and completion messages that are Stored 
on the radio-attached and LAN-attached computers running 
the MPA Software can be transmitted to the CAD server 130. 
All such messages will be seen by the CAD server 130 as 
orphan messages. This is because the CAD Server has 
previously had all of its work orderS Set back to the pending 
state; consequently the CAD server 130 does not expect any 
of the field MPA units to have valid orders on them and it 
therefore interprets the messages as orphan messages. How 
ever, Since processing of orphan messages is handled by the 
normal functioning of the CAD received message parser 
100, no special actions are required at this time to ensure that 
these orphan messages will be processed properly, and at 
Step 420, the orphan messages that are So received from the 
field are processed. 
0146 Proceeding to step 422, the CAD message handler 
server 14 deletes from the CAD server 130 any pending 
work orders that were completed or canceled Subsequent to 
the time Stamp of the restored version. This is accomplished 
using a manually initiated but pre-defined PL/SQL proce 
dure that interrogates the work order status table 84 to find 
the host job control numbers for all orders completed or 
canceled after the time of the backup, composes a properly 
formatted CAD message to cancel the order, and then inserts 
the cancel message into the message Sent table 80 for normal 
processing by the CAD message handler Server 14 and the 
CAD server 130. This will prevent the dispatchers or the 
CAD server 130 itself from attempting to re-dispatch these 
already completed or already canceled orders. 
0147 Next, at step 424, the message handler server 14 
resends all work order messages from the host Systems 12 to 
the CAD server 130 that were sent subsequent to the restored 
version. This is accomplished using a Second manually 
initiated but pre-defined PL/SQL procedure that acts upon 
each message Stored in the message Sent backup table 81 
with a time Stamp after the time of the restored version. 
These messages are Sent in their original order as determined 
by Selecting the messages from the message Sent backup 
table 81 and sorting them by their time stamps. In the 
process of resending these messages, the work order Status 
table 84 is again interrogated to determine if the associated 
work orders were already completed or canceled Subsequent 
to the time of the restored version. Messages that were 
originally Sent Subsequent to the restored version but later 
canceled or completed are not resent as they do not need to 
be redispatched. 
0.148 Step 424 leads to the end of the process by which 
the CAD server 130 is restored and synchronized with the 
message handler Server 14 and the host Systems 12 of the 
integrated resource management System 10. 
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OSS Recovery Processing 

014.9 FIG. 10 is a flow diagram illustrating recovery 
processing for the OSS server 132 of the mobile workforce 
management System 16, in accordance with one embodi 
ment of the present invention. It will be understood that the 
method may be used for other Systems employing a message 
handler for communicating between a plurality of hosts and 
a Scheduling System. 

0150 Referring to FIG. 10, the method begins at step 
450 in which the OSS portion of the message handler server 
14 is shut down upon a failure condition in the OSS server 
132 to allow recovery processing. Next, at step 452, the OSS 
server 132 is also shut down. At step 454, the OSS server 
132 is restored from a saved backup version. In one embodi 
ment, a new backup version of the OSS server 132 is saved 
daily to minimize data that needs to be reconstructed in the 
event of OSS server 132 failure. 

0151. Proceeding to step 456, the restored OSS server 
132 is started. At step 458, the internal database of the OSS 
Server 132 is manually interrogated using SQL to determine 
the highest appointment ID assigned by the OSS server at 
the time the backup version was created. For purposes of this 
description, this appointment ID will be referred to as the 
Starting appointment ID. 

0152 Proceeding to step 460, the various order detail 
tables in the integrated resource management System are 
manually interrogated using SQL to determine the highest 
appointment ID that had been assigned by the OSS server 
132 prior to the failure. For the exemplary embodiment, this 
would involve interrogating the work order detail table 36 
for the customer call host 20 applications, and the one call 
order detail table 70 for the one call 22 application. For 
purposes of this description, this appointment ID will be 
referred to as the ending appointment ID. 

0153. The next step in resynchronizing the OSS server 
132 the message handler server 14 and the multiple host 
Systems 12 is to generate OSS messages that will Serve to 
rebook all of the appointments that had previously been 
assigned with appointment IDS greater than the Starting 
appointment ID and up to and including the ending appoint 
ment ID. In the exemplary embodiment, this is accom 
plished with two manually initiated but pre-defined PL/SQL 
procedures, one for each of the host Systems 20 and 22. 
These procedures Select order details needed to generate 
appointment booking requests from the appropriate order 
detail table, generate properly formatted OSS appointment 
request messages for all orders with appointment IDS greater 
than the Starting appointment ID and less than or equal to the 
ending appointment ID (unless the associated orders have 
already been completed or canceled as determined by inter 
rogating the work order Status table 84), and insert these 
requests into the appropriate OSS message queue table. For 
the exemplary embodiment, this would be the OSS message 
queue 34 for the customer call host 20 applications and the 
one call OSS message queue 54 for the one call 22 appli 
cation. All of the processing associated with inserting these 
rebooking requests into the appropriate OSS message queue 
is accomplished in Step 462. 

0154) Once the rebooking requests have been generated 
and inserted into the appropriate queue, the OSS message 
handler watchdog processes are started in Step 464. For the 
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exemplary embodiment, this includes the OSS message 
handler watchdog process 110 and the OSS one call message 
handler watchdog process 112. Starting these processes 
completes the processing of the rebooking requests inserted 
in the OSS message queues in Step 462. 
O155 Step 464 leads to the end of the process by which 
the OSS server 132 is restored and synchronized with the 
message handler Server 14 and the host Systems 12 of the 
integrated resource management System 10. 

Data Model for the Exemplary Embodiment 
0156 FIGS. 11A-C present the data model used by the 
host systems and the CAD and OSS message handlers in the 
exemplary embodiment of the invention. In particular, FIG. 
11A illustrates exemplary Oracle/MVS database schema for 
CIS host integration, FIG. 11B illustrates exemplary Oracle/ 
UNIX database schema for “core” message handler, and 
FIG. 11C illustrates exemplary Oracle/UNIX database 
Schema for one call integration. Those skilled in the art may 
find that examination of the Structure and content of the key 
tables can enhance their understanding of the preceding 
descriptions. It will be understood that other or different 
database tables and Schema may be used without departing 
from the Scope of the present invention. 
O157 Although the present invention has been described 
with Several embodiments, various changes and modifica 
tions may be Suggested to one skilled in the art. For example, 
other technologies for transmitting and queuing messages 
across boundaries could be substituted for the distributed 
database functionality and native pipe and alert features. 
Such a System would need integration into a table driver or 
other Suitable process on the message handler to allow for 
busineSS rules to be implemented for each host. It is intended 
that the present invention encompass Such changes and 
modifications as fall within the Scope of the appended 
claims. 

What is claimed is: 
1. A method for communicating between a plurality of 

disparate hosts and an order processing System, comprising: 
generating orders at each of a plurality of disparate hosts, 

transmitting the orders using relational database State 
ments from each of the hosts to a shared message 
handler; 

at the shared message handler, using relational database 
Statements to Store the orders in a relational database 
table Structure; 

transmitting the orders from the relational database table 
Structure of the shared message handler to the order 
processing System; 

receiving responses to the orders from the order process 
ing System; 

asSociating each of the responses with a corresponding 
order; 

updating the Status of the corresponding orders based on 
the responses, and 

making the Status of the orders available to the hosts. 
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2. The method of claim 1, wherein the relational database 
Structure is a first relational database structure, further 
comprising: 

transmitting the orders using relational database State 
ments from the first relational database table structure 
of the shared message handler to the order processing 
System; 

receiving responses to the orders from the order process 
ing System; 

using relational database Statements to Store the responses 
in a Second relational database table structure; 

processing the responses by performing actions identified 
by the responses, the actions associating each of the 
responses with a corresponding order and updating the 
Status of the corresponding orders. 

3. The method of claim 2, wherein the actions are iden 
tified by a third relational database table structure. 

4. The method of claim 3, wherein the actions include host 
dependent rules for processing the responses. 

5. The method of claim 2, wherein processing the 
responses comprises parsing each response to identify the 
corresponding order and the actions. 

6. The method of claim 2, further comprising Storing the 
Status of each order in a third relational database table 
Structure at least until the order is closed. 

7. The method of claim 2, further comprising maintaining 
a status history of each order in a third relational database 
table Structure at least until the order is closed. 

8. The method of claim 1, further comprising opening 
UNIX Socket communication links between the shared mes 
Sage handler and the order processing System for transmis 
Sion of the orders from the shared message handler to the 
order processing System and for transmission of the 
responses from the order processing System to the shared 
message handler. 

9. The method of claim 1, wherein at least one of the hosts 
is remote from the shared message handler and communi 
cates with the shared message handler via a network, further 
comprising Storing orders generated by the remote host in a 
queue at the remote host at least until Successful transmis 
Sion of the order to the shared message handler. 

10. A message handler for communicating between a 
plurality of disparate hosts and an order processing System, 
comprising: 

a first relational database table Structure operable to Store 
orders received from a plurality of disparate hosts using 
relational database Statements, 

a downlink process operable to transmit the orders from 
the first relational database table structure to the order 
processing System; 

an uplink proceSS operable to receive responses to the 
orders from the order processing System; 

a Second relational database table Structure operable to 
Store the responses, each response identifying an action 
to be performed for the response; 

a third relational database table Structure operable to 
define actions for responses, and 
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a response processor operable to process each response in 
the Second relational database table Structure by calling 
the action identified by the response in the third rela 
tional database table structure. 

11. The message handler of claim 10, wherein the actions 
include host dependent rules for processing the responses. 

12. The message handler of claim 10, wherein processing 
the responses comprises parsing each response to identify 
the actions. 

13. The message handler of claim 10, wherein processing 
the responses comprises parsing each response to identify a 
corresponding order. 

14. The message handler of claim 10, further comprising 
a fourth relational database table Structure operable to Store 
the Status of each order at least until the order is closed. 

15. The message handler of claim 10, further comprising 
a fourth relational database table Structure operable to Store 
a status history of each order of each order at least until the 
order is closed. 

16. A resource management System, comprising: 
a plurality of disparate hosts, 
an order processing System; 
a message handler disposed between the disparate hosts 

and the order processing System, the message handler 
comprising: 

a first relational database table structure operable to 
Store orders received from a plurality of disparate 
hosts using relational database Statements, 

a downlink process operable to transmit the orders from 
the first relational database table structure to the 
order processing System; 

an uplink proceSS operable to receive responses to the 
orders from the order processing System; 

a Second relational database table structure operable to 
Store the responses, each response identifying an 
action to be performed for the response; 

a third relational database table Structure operable to 
define actions for responses, and 

a response processor operable to process each response 
in the Second relational database table Structure by 
calling the action identified by the response in the 
third relational database table Structure. 

17. The resource management System of claim 16, 
wherein the actions include host dependent rules for pro 
cessing the responses. 

18. The resource management System of claim 16, 
wherein processing the responses comprises parsing each 
response to identify the actions and a corresponding order. 

19. The resource management system of claim 16, further 
comprising a fourth relational database table Structure oper 
able to Store a Status and a status history of each order at least 
until the order is closed. 

20. The resource management System of claim 16, 
wherein the order processing System is a computer-aided 
dispatch System. 


