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ELECTRONIC MARKETPLACE PROVIDING 
SERVICE PARTS INVENTORY PLANNING 

AND MANAGEMENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a continuation application of U.S. patent 
application Ser. No. 09/791.481 filed 22 Feb. 2001 entitled 
“Electronic Marketplace Providing Service Parts Inventory 
Planning and Management, which claims the benefit under 
35 U.S.C. S 119(e) of U.S. Provisional Application Ser. No. 
60/183,919, filed 22 Feb. 2000, entitled “Computer-Imple 
mented System and Method for Providing an Electronic Ser 
vice Marketplace.” 
0002 U.S. patent application Ser. No. 09/791.481 and 
U.S. Provisional Application Ser. No. 60/183,919 are com 
monly assigned to the assignee of the present application. The 
disclosure of related U.S. patent application Ser. No. 09/791, 
481 and U.S. Provisional Application Ser. No. 60/183,919 are 
hereby incorporated by reference into the present disclosure 
as if fully set forth herein. 

BACKGROUND 

0003 1. Technical Field of the Invention 
0004. This invention relates in general to the field of elec 
tronic commercial transactions and in particular to an elec 
tronic marketplace providing service parts inventory plan 
ning and management. 
0005 2. Background of the Invention 
0006 Service parts supply chains have traditionally been 
neglected in many industrial environments. In many enter 
prises, materials requirements planning (MRP), enterprise 
resource planning (ERP), and other initiatives have been 
given higher priority, leaving the organization that handles 
service parts and returns as a mere cost center receiving little 
or no strategic planning support. This often leads to the devel 
opment of one-time solutions that fail to consider many rel 
evant issues and result in unavailability of service parts, 
delayed service fulfillment, and associated customer dissat 
isfaction. At the same time, especially as the Internet becomes 
more ubiquitous, customer care is increasingly seen as a 
differentiator among competitors, especially in industries in 
which customers rely significantly on the availability of their 
key capital assets. 
0007. A growing requirement for many enterprises is the 
ability to better manage the “reverse logistics” flow of service 
parts that are defective or are otherwise returned for replace 
ment or repair. The flow of such aftermarket service parts may 
often provide a valuable source of re-salable service parts, 
potentially reducing the need to purchase or manufacture new 
service parts. Enterprises. which effectively manage reverse 
logistics flows can reduce their costs significantly. Reverse 
logistics flow, however, is typically considered to involve a 
supply chain which is separate from the primary manufactur 
ing and distribution supply chain of the enterprise and is often 
managed under sales and/or customer service organizations. 
0008 Service parts must typically be obtained from inven 
tory since customers have an immediate need for the service 
parts and associated service. A primary goal in service plan 
ning is therefore maintaining adequate service parts inventory 
to satisfy customer demands as they occur. In multi-echelon 
inventory systems, the locations from which inventory is 
deployed may significantly impact the overall service level 
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achieved. The rate of new product introduction and the need 
to support products for longer durations has resulted in an 
explosion in the number of service parts that must be stored. 
With physical storage space at a premium, an emerging issue 
is how to best make use of available space. For various rea 
sons, forecasting of service parts demand and planning Ser 
vice parts inventories may be very difficult. However, the 
budget available to make such deployment decisions is often 
limited, making it desirable to identify an efficient and effec 
tive solution that avoids service parts excesses or needs. Pre 
vious techniques have been inadequate to satisfy the needs of 
many enterprises. 

SUMMARY OF THE INVENTION 

0009. According to the present invention, problems and 
disadvantages associated with prior inventory planning and 
management techniques have been substantially reduced or 
eliminated. 
0010. In one embodiment, a system for providing service 
parts inventory planning and management for one or more 
entities in a supply chain includes one or more planner appli 
cations. One or more of the planner applications, and thus the 
planner applications collectively, receive status data reflect 
ing substantially current service parts inventory levels at one 
or more stocking locations in a supply chain, the inventory 
levels indicating service parts excesses or needs at one or 
more of the stocking locations. One or more of the planner 
applications, and thus the planner applications collectively, 
access a service parts demand forecast for at least a portion of 
the supply chain, access a model of at least a portion of the 
supply chain, and generate a substantially current service 
parts inventory plan according to the status data, the demand 
forecast, and the model, the inventory plan comprising target 
stocking levels for service parts at one or more stocking 
locations in the supply chain. A manager application receives 
the inventory plan and, according to the inventory plan, ini 
tiates one or more services in an attempt to resolve at least a 
portion of the service parts excesses or needs at one or more 
of the stocking locations through interaction with one or more 
other entities. 
(0011. The present invention provides a number of techni 
cal advantages over previous inventory management tech 
niques. The present invention provides a robust, secure, 
dynamic, and scalable framework to support hosted planning 
and transaction services available to one or more participating 
enterprises. The present invention enables these enterprises to 
access, through an electronic marketplace, various forecast 
ing, planning, scheduling, collaboration, procurement, inven 
tory listing, auction, and other desirable services. Participat 
ing enterprises may include those that use service parts for 
regular operations, those that manufacture, distribute, or sell 
service parts to others, and those that otherwise belong to a 
service parts supply chain. The present invention provides 
such enterprises with hosted access to intelligent inventory 
planning and management services that support customer 
care based on a simultaneous consideration of multiple 
aspects of the supply chain and, preferably, of reverse logis 
tics information associated with a returns supply chain. 
0012. Using the planning and management services avail 
able through the marketplace, participating enterprises may 
reduce costs associated with excess inventories of certain 
service parts while also reducing the equipment downtime, 
inefficient customer service, customer complaints, the cost of 
customer care, and other problems resulting from an under 
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availability of other service parts. For example, enterprises in 
the airline industry may benefit from improved service parts 
availability and predictability, resulting in far fewer delayed 
and canceled flights, lower operating costs, and higher overall 
customersatisfaction. Enterprises in the automobile industry 
may similarly benefit from these Supply chain efficiencies, 
making any lean manufacturing processes more manageable, 
available-to-promise (ATP) and build-to-order (BTO) goals 
more realistically met, and rush orders and the associated 
overtime costs less frequent. Enterprises within the high tech, 
medical equipment, and almost any other industry may 
expect to experience these or other similar benefits. 
0013 Systems incorporating anyone or more of these or 
other technical advantages, whether in the context of an elec 
tronic marketplace or in another context, may be well Suited 
for use in modern commercial environments. Other technical 
advantages will be readily apparent to those skilled in the art 
from the following figures, descriptions, and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 FIG. 1 illustrates an exemplary system that includes 
a service parts Supply chain and an electronic marketplace 
that provides service parts inventory planning and manage 
ment for one or more entities in the Supply chain; 
0015 FIG. 2 illustrates a system including an electronic 
marketplace and a set of exemplary marketplace participants; 
0016 FIG. 3 illustrates an exemplary electronic market 
place in more detail; 
0017 FIG. 4 illustrates an exemplary functional architec 
ture that is associated with an electronic marketplace; 
0018 FIG. 5 illustrates an exemplary method of providing 
set-up information to a marketplace to facilitate service parts 
inventory planning and management; and 
0019 FIG. 6 illustrates an exemplary method for provid 
ing service parts inventory planning and management. 

DETAILED DESCRIPTION OF THE INVENTION 

0020 FIG. 1 illustrates a system 10 that includes a service 
parts supply chain 12 and a business-to-business (“B2B) 
electronic marketplace 14 providing service parts inventory 
planning and management for one or more entities associated 
with the Supply chain 12. In general, service parts may 
include assemblies, components, or other parts that are used 
in connection with service to a previously sold product. For 
example, an automobile may require service at Some point 
following its sale to an end user and, in connection with the 
service, one or more parts may need to be installed to replace 
an existing part that has failed, needs upgrading, has been 
recalled, or is otherwise being replaced. As another example, 
at Some point following sale of the automobile, one or more 
parts may need to be installed to improve the automobile's 
safety, performance, appearance, or other characteristics. 
Other scenarios involving other types of service parts will be 
apparent to those skilled in the art. Those skilled in the art will 
appreciate that the present invention is intended to encompass 
all types of service parts. 
0021 Supply chain 12 is associated with a customers 16, 
which may be any enterprise or other entity that uses service 
parts in connection with its business operations. For example, 
the customer 16 might be an automobile dealership having a 
parts and service department that is Supplied with service 
parts through the supply chain 12. Where the customer 16 is 
a larger enterprise, the customer 16 typically maintains an 
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inventory of service parts in an internal Supply chain 18, for 
example, involving multiple distribution centers dedicated 
solely to the customer 16. The inventory is typically spread 
between consumable service parts (which may be sold or 
used as is) and repairable service parts (which must be 
repaired before being sold or used). Customer 16 typically 
adopts a replenishment model to maintain a steady inventory 
of service parts within its internal supply chain 18, the objec 
tive being to ensure that service parts are always available in 
sufficient quantities to allow the customer 16 to conduct busi 
ness operations. In some cases, instead or in addition to hold 
ing dedicated inventory within its own Supply chain 18, cus 
tomer 16 may enter into outsourcing agreements with one or 
more distributors 20 by which the distributors 20 assume the 
responsibility to maintain inventory at a level sufficient to 
provide a specified level of service to customer 16. Customer 
16 may not maintain (itself or through distributors 20) an 
inventory of all the service parts that it requires. The customer 
16 typically determines which service parts are most impor 
tant (based on criticality constraints and other suitable infor 
mation) and then seeks only to maintain an appropriate inven 
tory level for those selected service parts. 
0022 Distributors 20 maintain service parts inventory 
within Supply chains 22. Such that they can Supply service 
parts to one or more customers 16 at a suitable level in 
response to demand from customers 16. Each distributor 20 
may have a multi-echelon Supply chain 22, with larger more 
centralized distribution centers 24 Supplying smaller more 
geographically dispersed distribution centers 24. An internal 
distribution network of supply chain 22, including distribu 
tion centers 24, may be referred to as an internal warehouse 
hierarchy. Within its warehouse hierarchy, distributor 20 has 
visibility into and responsibility for managing service parts 
inventory. In supply chain 22, the lower levels of the ware 
house hierarchy place demands on higher levels, typically 
terminating at the lowest level with a “master distribution 
center 24. Master distribution center 24 consolidates all ser 
Vice parts demand for Supply chain 22 and procures the appro 
priate service parts from one or more external Suppliers 26. 
There is often a need to move inventory between distribution 
centers 24 within Supply chain 22, for example, where 
excesses at one or more distribution centers 24 may be used to 
offset needs at one or more other distribution centers 24. 

0023 Distribution centers 24 other than master distribu 
tion center 24 may need to be replenished from outside the 
internal warehouse hierarchy of distributor 20 in certain cir 
cumstances. As an example, if a distribution center at a first 
level cannot meet the demand from one or more distribution 
centers 24 at a second higher level, then the distribution center 
24 at the first level may need to procure service parts from 
outside Supply chain 22 to Supply the distribution centers 24 
at the second level. Instead or in addition, distribution centers 
24 at the second level may need to procure service parts from 
outside supply chain 22 due to the lack of supply from the 
distribution center 24 at the first level. A primary difference 
between reliance on other distribution centers 24 within the 
supply chain 22 and reliance on such “out-of-network” 
sources is the lack of visibility into and control over inventory 
associated with the “out-of-network” sources. Relationships 
and rules governing flow of service parts between entities 
within supply chain 22, and between those entities and other 
entities outside Supply chain 22, may be very complex. How 
ever, accurate modeling of these relationships and rules is 
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usually critical for Successful service parts inventory plan 
ning and management within System 10, as described more 
fully below. 
0024 Customers 16 may return service parts to the dis 

tributors 20 for replacement or repair as needed. These 
returned service parts may be processed through a “reverse 
logistics” or other returns supply chain 28 for eventual inser 
tion back into supply chain 22. Typically, customer 16 will 
return service parts to the particular distribution center 24 
from which the service parts were originally supplied. Simi 
larly, distribution center 24 at a higher level in the supply 
chain 22 may return service parts to the distribution center 24 
at a lower level from which the service parts were originally 
supplied. The returned service parts thus typically flow back 
ward within the returns supply chain 28 from customer 16 
through one or more distribution centers 24. Some returned 
service parts may be assemblies which include multiple com 
ponents and may be dismantled to yield multiple returned 
service parts. 
0025 If a returned service part is still considered “good’ 
or otherwise appropriate for immediate sale or use, the Ser 
Vice part may be reinserted into the Supply chain 22 at an 
appropriate point. This might be the case where, for example, 
the service part was mis-ordered by service personnel. Where 
a returned service part requires repair, however, it flows back 
ward through supply chain 22 to a suitable repair center 30. 
While repair centers 30 are typically associated with suppli 
ers 26, the present invention contemplates repair of returned 
service parts occurring at any suitable location. Although a 
particular flow of returned service parts is described, the 
present invention contemplates any other suitable flow. For 
example, returned service parts may bypass one or more 
distribution centers 24 in travelling to repair center 30. As 
another example, service parts may be inspected at Suitable 
points in the Supply chain 22 and, if needing repair, inserted 
into returns Supply chain 28 without progressing further 
within Supply chain 22. Once the service parts are repaired, 
they may be reinserted into Supply chain 22. 
0026. Since a primary objective is to minimize new pur 
chases of service parts, Supply chain 22 typically depends 
heavily on the flow of returned service parts through returns 
Supply chain 28. Accordingly, for effective inventory plan 
ning and management, flows within both Supply chain 22 and 
returns supply chain 28 must be accurately modeled. How 
ever, this is typically a complex task. As merely examples of 
the type of factors which may need to be considered in mod 
eling Supply chain 12, including interactions between returns 
Supply chain 28 and “forward Supply chains such as cus 
tomer supply chain 18 and distributor supply chain 22, these 
factors and possibly many others may contribute to the com 
plexity of the taskin certain cases: (1) since certain customers 
16 may demand “new” service parts rather than repaired “like 
new service parts, a portion of service parts inventory must 
be truly “new” rather than merely repaired; (2) certain service 
parts may only be repaired a certain number of times. Such 
that serial number tracking of services parts may be neces 
sary; (3) estimated cycle times associated with each stage of 
returns Supply chain 28 and each repair operation associated 
with repair center 30 may be critical in estimating and sched 
uling availability of repaired service parts; (4) “good returns 
(e.g., mis-ordered rather than defective service parts) mayor 
may not require inspection, testing, repackaging, or other 
operations, any of which may increase cycle time to the 
returns process; (5) for various reasons, a certain portion of 
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returned service parts will not complete the returns process, 
instead being scrapped or otherwise condemned; (6) repair 
able service parts may remain in a pending status until actual 
or projected demand justifies moving them to an actual 
“work-in-progress” (WIP) stage of the repair process; (7) 
various reverse logistics processes (inspection, pending, 
WIP) may reside at different locations; (8) service parts may 
in some cases need to be repaired to different version levels, 
for example, where it is more cost effective to do a repair 
upgrade than to order a new service part; (9) particularly in 
Some industries, the demand for new service parts must be 
satisfied before the demand for repaired service parts, such 
that repairable service parts might only be processed when 
little or no new service parts are in the queue or when repair 
becomes urgent; (10) a certain portion of service parts 
demand may be for service parts to replace parts originally 
built-to-order (BTO) as opposed to built-to-stock (BTS); (11) 
service parts demand cannot usually be met using conven 
tional ATP principles; and (12) demand forecasts may be 
based on a view of supply chain 12 whereby demand trapped 
at lower levels in supply chain 22 is rolled up to higher levels, 
at which the rolled up demand must be added to independent 
demand that exists. As noted above, these factors are merely 
intended as examples to illustrate complexities of the problem 
which the present invention preferably takes into account in 
providing service parts inventory planning and management. 
0027. To drive the inventory of service parts within supply 
chain 12, customer 16 must typically create both short term 
and long term demand forecasts for service parts based on 
data concerning the lifespan of products and their constituent 
parts, failure rates of products and their constituent parts, and 
any other suitable information. As described more fully 
below, the marketplace 14 may support one or more services 
that perform Such demand forecasting and, based on this 
information, determine which service parts should be inven 
toried, determine optimal locations at which the service parts 
should be inventoried, determine optimal inventory levels for 
the service parts at each stocking location, determine optimal 
allocations of the service parts between various customers, 
schedule service activities in coordination with service parts 
availability, and make any other appropriate decisions. One or 
more of these decision-making processes may be referred to 
as service budget optimization (SBO). In addition to identi 
fying the service parts inventory excesses and needs within 
Some or all of Supply chain 12, marketplace 14 may also 
Support services that allow Such excesses and needs to be 
resolved. The services available through marketplace 14 are 
described more fully below. 
0028 FIG. 2 more fully illustrates the entities associated 
with the marketplace 14 and their relationships. Some or all 
customers 16, distributors 20, and suppliers 26 may be 
coupled to the marketplace 14 using associated links, which 
may be any appropriate wireline, wireless, or other commu 
nications links. For example, each link may include one or 
more local area networks (LANs), metropolitan area net 
works (MANs), wide area networks (WANs), a global com 
puter network such as the Internet, or another suitable net 
work or networks. Although the customers 16, distributors 
20, and Suppliers 26 are described as being separate enter 
prises, the present invention contemplates any of these enti 
ties being wholly or partially integrated with any other of 
these entities in terms of business operations, Supply chains, 
the processing of returned service parts, or in any other Suit 
able manner according to particular needs. These entities may 
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be referred to collectively, if appropriate, as marketplace par 
ticipants. Marketplace participants may include any of the 
entities described above and, even more generally, may 
include any individuals, enterprises, or other entities that 
interact with marketplace 14 in connection with hosted ser 
vices and associated commercial transactions. In one 
embodiment, for example, in addition to entities such as 
customers 16, distributors 20, and suppliers 26 that may rely 
on hosted inventory planning and management services, the 
participants may include entities such as buyers 32 and sellers 
34 that do not use the planning and management capabilities 
ofmarketplace 14 but still participate in resulting commercial 
transactions with each other and with the entities described 
above. Marketplace 14 is preferably associated with an 
impartial individual, enterprise, or other entity suitable to 
manage the activities of marketplace 14 and to interact with 
participants. 
0029. The participants may communicate with market 
place 14 and with one another according to' a hub-and-spoke, 
peer-to-peer, or any other Suitable architecture. In one 
embodiment, the marketplace 14 is implemented using a hub 
and-spoke architecture in which the spokes are Suitably inte 
grated with the enterprise systems of the participants and 
allow schedule-based data transfer between the enterprise 
systems and marketplace 14. Data transfer between partici 
pants and the marketplace 14 is described more fully below 
with reference to FIG. 3. 
0030 Marketplace 14 and its associated participants are 
each associated with one or more computers at one or more 
locations. Reference herein to marketplace 14 or to its par 
ticipants is meant to include reference to one or more associ 
ated users, one or more Suitable Software components oper 
ating on associated computers, or any combination of users 
and Software components Suitable to perform activities in 
connection with hosted services and commercial transactions 
made available through the marketplace 14. The computers 
may include appropriate input devices, output devices, mass 
storage media, processors, memory, and any other compo 
nents for receiving, processing, storing, and communicating 
information according to operation of system 10. As used 
herein, the term "computer is intended to encompass a per 
Sonal computer, workstation, network computer, wireless 
data port, wireless telephone, personal digital assistant, or any 
other Suitable processing device. Participants may share one 
or more computer, data storage, communications, or other 
resources with the marketplace 14 or with one or more other 
participants where appropriate. 
0031. In a particular embodiment, marketplace 14 may be 
coupled to a marketplace-to-marketplace (“M2M') transac 
tion services network through which the hosted Services asso 
ciated with the marketplace 14 are made available to partici 
pants interacting with other marketplaces coupled to the 
M2M transaction services network. As an example, copend 
ing U.S. application Ser. No. 09/679,464 describes tech 
niques for brokering services among marketplaces using a 
service transaction broker. 

0032. As described more fully below, marketplace 14 Sup 
ports one or more processes 36 each providing one or more 
corresponding hosted services available to marketplace par 
ticipants according to the operation of system 10. The Soft 
ware used to provide the operational functionality for such 
services is preferably readily extendible to allow for addi 
tional services that enhance or replace those offered in an 
initial implementation of system 10. Although a single ser 
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vice of each type may be described below, the present inven 
tion contemplates any number of services of each type being 
available to Support marketplace participants. Marketplace 
14 may partner with one or more third parties, if appropriate, 
to provide these or other services. In one embodiment, as 
described above, marketplace 14 provides its participants 
with access to hosted services and associated commercial 
transactions relating to service parts. 
0033 FIG. 3 illustrates an exemplary marketplace 14 in 
more detail. Marketplace 14 may include one or more fire 
walls 40 establishing a “DMZ or other region 42 that sepa 
rates participants from the more critical processing and data 
storage resources of marketplace 14. In one embodiment, 
DMZ 42 isolates a file transfer protocol (FTP) or other file 
server 44 that receives data files 46 or other information from 
the enterprise systems 48 of participants. File server 44 com 
municates the data files 46 to a database tier 50 of the mar 
ketplace 14 for storage in database 52 in flatfile format or 
otherwise. File server 44 also receives planning output 54 
from one or more appropriate planner applications 56 within 
an application tier 58 of the marketplace 14. The file server 44 
communicates the planning output 54 to the enterprise sys 
tems 48 of the participants. DMZ.42 also isolates one or more 
web servers 60 in an access tier 62, which may communicate 
between manager application 64 in application tier 58 and 
one or more users 66 associated with participants. For 
example, web server 60 may communicate information to 
these users 66 using Hypertext Markup Language (HTML). 
Extensible Markup Language (XML), or other documents 
contained in Secure Hypertext Transfer Protocol (S-HTTP) 
requests. 
0034. As described above, the firewalls 40 provide secu 
rity and authentication for the environment of marketplace 
14. In one embodiment, in response to an access request from 
a participant, external firewall 40a determines whether the 
participant should be allowed access to marketplace 14 gen 
erally based on a username, password, and other Suitable 
logon information contained in the request. Firewall software 
40b may then validate this logon information against a light 
weight directory access protocol (LDAP) or other directory 
server 68 and an associated directory to determine which 
applications within the marketplace 14 the participant is per 
mitted to access. Application access is preferably restricted at 
the screen level, for example, such that a customized view of 
the services the participant is entitled to use—and preferably 
only those services—may be provided. For example, plan 
ning services may be private for each participant because they 
may involve internal confidential operations of associated 
Supply chain 12. Other services, such as an indirect procure 
ment service, may be public services that are made accessible 
to all participants. The directory server 68 preferably main 
tains and verifies session and State data throughout the session 
to minimize directory lookups while still preventing unautho 
rized access to portions of the marketplace environment. 
0035. In one embodiment, the manager application 64 is 
responsible for managing the flow of datato, from, and within 
the marketplace 14 in connection with various service parts 
inventory planning and management activities. Based on 
planning information it receives from planner applications 
56, reflecting service parts inventory planning and manage 
ment information associated with one or more participants, 
manager application 64 may initiate one or more Suitable 
hosted services. Particular planner applications 56 are 
described more fully below with reference to FIG. 4. In gen 
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eral, the planner applications 56 generate planning informa 
tion for at least a portion of supply chain 12 based on the data 
files 26 received from enterprise systems 48 and other appro 
priate information. Planner applications 56 may interact with 
the database 52 or, for certain tasks, with an active data 
warehouse (ADW) 70 in which the information contained in 
data files 46 is stored and routinely updated. Although 
described as being an ADW. ADW 70 may be any suitable 
data storage arrangement. Manager application 64 may also 
have access to ADW 70 if appropriate. In addition, as 
described more fully below with reference to FIG.4, manager 
application 64 may access information stored in database 72 
in connection with one or more services initiated to resolve 
service parts inventory excesses or needs. Although database 
52. ADW 70, and database 72 may be described as separate, 
the present invention contemplates these storage locations 
being wholly or partially integrated according to particular 
needs. 

0036 FIG. 4 illustrates an exemplary functional architec 
ture 80 including various functions associated with the mar 
ketplace 14. Although described as being separate, a function 
might be wholly or partially integrated, within software or 
otherwise, with one or more other functions. The illustrated 
functions are described below in the context of an overall 
planning workflow for service parts planning and inventory 
management. In general, this workflow is designed to be a 
recurring closed-loop process in which the enterprise is con 
tinually planning and re-planning in order to adjust to fluc 
tuations in service parts demand and Supply while satisfying 
its target customer service levels. As the pertinent time win 
dow advances, the enterprise must keep its short term and 
long term plans current to achieve and maintain the forward 
visibility necessary to provide proper customer care. 
0037. An appropriate place to begin describing this pro 
cess is with forecast planning function 82. This is typically a 
critical step in the overall process, since it provides a view of 
expected demand for service parts and associated service 
requests. Demand forecasts may be provided according to 
product, geography, time, or other dimensions. The demand 
forecasting exercise should preferably extend from a granular 
short term horizon to a more aggregated long term horizon. It 
might be desirable to engage in collaborative demand plan 
ning with certain key trading partners to better estimate the 
demand for service parts. As an example, a customer 16 may 
collaborate with one or more primary distributors 20, while a 
distributor 20 may collaborate with one or more primary 
suppliers 30. At the end of the forecasting cycle, a demand 
forecast may be generated and communicated to a long term 
strategic planning function Such as SBO function 84 and to a 
short term tactical planning function Such as service parts 
planning function 86. 
0038 SBO function 84 is typically implemented in a plan 
ning engine that determines optimal service parts inventory 
plans according to long term demand forecasts, service bud 
get constraints, and other appropriate information. In 
essence, the SBO function 84 determines how the enterprise 
should optimally deploy its service parts budget within Sup 
ply chain 12. Output from the SBO function 84 is communi 
cated to service parts planning function 86, where it is used 
along with the demand forecasts from forecast planning func 
tion 82 to determine the optimal service parts inventory plan 
for Supply chain 12, including at least stocking targets at one 
or more stocking locations within Supply chain 12. 
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0039. In one embodiment, service parts planning function 
86 considers various aspects of the Supply chain 12, including 
but not limited to manufacturing capacities at one or Suppliers 
30, existing inventories and other information concerning 
distribution centers 24 within distributor supply chain 22, 
existing inventories within customer Supply chain 18, service 
parts flow through the returns Supply chain 28, customer 
commitments and allocations, target customer service levels, 
or any other suitable information. Based on this information, 
planning function 86 determines an optimal inventory target 
for each stocking location within Supply chain 12 to meet the 
upcoming forecasted demand. A repair center scheduling 
function 88 may monitor the flow of returned service parts in 
returns Supply chain 28 and communicate appropriate infor 
mation to planning function 86 Such that planning function 86 
may determine a net Supply signal for service parts within 
Supply chain 12. 
0040. According to the inventory plan, the planning func 
tion 86 identifies any excess inventory that currently exists or 
is expected to exist at one or more stocking locations within 
the supply chain 12 relative to the desired inventory targets. 
This excess can be transferred to one or more other stocking 
locations within the supply chain 12 based on the inventory 
plan or, as is described more fully below, disposed of using 
one or more services available through a broker function 90. 
Similarly, according to the inventory plan, planning function 
86 determines the net inventory needs at one or more stocking 
location in the supply chain 12. The needs may be satisfied 
through transfers from one or more other stocking location 
within Supply chain 12 according to the inventory plan, 
through collaboration with one or more participants using a 
procurement collaboration function 92 and associated pro 
curement execution function 94, or using one or more ser 
vices available through the broker function 90. The inventory 
plan is stored in the ADW 70 or otherwise, where it may be 
accessible to one or more entities in the Supply chain 12, for 
example, entities associated with Stocking locations at which 
service parts excesses or needs are to be resolved according to 
the inventory plan. A display which reflects some or all of the 
inventory plan may also be provided to a user 66 associated 
with the participant for which the inventory plan was gener 
ated, allowing user 66 to interact with marketplace 14 as 
appropriate in view of the inventory plan. 
0041 A procurement collaboration function 92 enables 
the customer 16 to collaborate with distributors 20, suppliers 
30, or any other participants to obtain appropriate service 
parts commitments, which may then be communicated back 
to planning function 86 as Scheduled receipts. For example, a 
customer 16 may have the ability to view service parts needs 
by time period and in association with a list of external Sup 
pliers that may have the ability to satisfy those needs. Cus 
tomer 16 may select the service parts that customer 16 wishes 
to collaborate on and Submits a request for the service parts. 
The request is communicated to the corresponding Suppliers 
through the marketplace 14, the Suppliers respond to the 
request with promises, and customer 16 accepts or rejects the 
promises as the customer 16 deems appropriate. Procurement 
collaboration function 92 sends information reflecting the 
collaboration, typically including at least agreed upon quan 
tities, prices, and delivery dates, to procurement execution 
function 94, which may essentially act as a purchase order 
(PO) generation engine. The procurement execution function 
94 generates POS for the appropriate service parts, enqueues 
these POS for an approval process if necessary, and commu 
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nicates the approved POS to the appropriate Suppliers using 
the marketplace 14 or otherwise. In the case of indirect pro 
curement, there may be a lack of collaboration, Such that 
needs are communicated from planning function 86 directly 
to the procurement execution function 94 and the suppliers 
which receive POs may not be expecting to receive these POs. 
The described procurement scenario is intended to be an 
example; the present invention contemplates procurement 
collaboration occurring in any appropriate manner. 
0042. Once it determines the optimal inventory plan, plan 
ning function 86 may also send the inventory plan to alloca 
tion planning function 96, which determines suitable alloca 
tions of the constrained service parts Supply to customers of 
the participant for which planning is being performed. For 
example, where the marketplace 14 performs planning for 
customer 16, the allocations are determined for the customers 
of customer 16, Such as retail consumers. In the alternative, 
where the planning is being performed for a distributor 20, the 
allocations are determined for those customers 16 that rely on 
service parts supplied from distributor 20. In one embodi 
ment, service parts allocations are made according to cus 
tomer agreements, customer priorities, and other appropriate 
business rules. For example, the participant may be obligated 
to provide a certain level of service to certain of its customers 
based on existing service agreements. As another example, 
the participant may wish to impress certain customers in 
hopes of obtaining future purchase Volume increases, reward 
certain customers for past purchase Volumes, or otherwise set 
aside service parts for certain customers. Through a proper 
allocation scheme, the participant is ensured that higher pri 
ority customers are able to obtain the service parts they need 
when they need them. The present invention contemplates the 
allocation being made according to any Suitable business 
rules. In one embodiment allocation planning function 96 
may rely on a demand fulfillment function 98 which enables 
intelligent allocation of unconstrained Supply, often referred 
to as ATP, among customers of the participant in addition to 
allocation of the constrained Supply as was described above. 
0043. Planning function 86 may also send the inventory 
plan to a service scheduling function 100, which coordinates 
service parts requirements with service requests being 
handled through a customer care front end. For example, in a 
typical case, a customer might file an incident report requiring 
on-site Support through the customer care front end. Sched 
uling function 100 processes this service request and prefer 
ably provides a promise date to the customer, taking into 
account the pool of field engineers or other Support personnel 
appropriate to handle the service request. Scheduling func 
tion 100 may obtain this information from a service execution 
monitoring function (not shown), from customer care front 
end, or from any other suitable source. Scheduling function 
100 schedules the service request consistent with the promise 
to the customer and, in response, one or more field engineers 
or other Support personnel are assigned to handle the service 
request. In one embodiment, Scheduling function 100 may 
schedule regular, triggered, or other preventive maintenance 
service requests in a similar manner. 
0044 Scheduling function 100 is preferably also respon 
sible for coordinating with the service request any service 
parts necessary in connection with the service request, based 
on available service parts supply reflected in the inventory 
plan received from planning function 86. As an example, the 
scheduling function 100 may ensure that all necessary service 
parts are available at the customer site on or before the prom 
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ised service date. Accordingly, the promise is preferably gen 
erated based on the availability of necessary service parts in 
addition to the availability of suitable support personnel. 
Scheduling function 100 may consider appropriate business 
rules in allocating the service parts and Support personnel to 
customer sites in a manner analogous to that described above 
in connection with allocation planning function 86. Schedul 
ing function 100 preferably publishes an overall schedule, 
including the schedules for service parts and for Support 
personnel, to the service execution monitoring function, the 
customer care front end, or another Suitable destination. 
0045. As described above, manager application 64 may 
initiate one or more Suitable services through a broker func 
tion 90 in response to the inventory plan from planning func 
tion 86 indicating service parts excesses or needs in the Sup 
ply chain 12. Services available to manager application 64 
may be identified in a database 72, which manager applica 
tion 64 accesses to determine which of the services to initiate, 
in which order to initiate the services, and information per 
taining to the services. In one embodiment, for service parts 
needs, the manager application 64 may initiate services to 
facilitate one or more of the following, without limitation: (1) 
purchase Some or all needed service parts from one or more 
other participants through a bid/ask exchange; (2) initiate one 
or more reverse auctions to purchase Some or all needed 
service parts from one or more other participants; and (3) 
purchase Some or all needed service parts from one or more 
other participants based on associated excess inventory list 
ings. 
0046 For example only and without limitation, an aircraft 
service parts distributor 20 that supplies service parts to air 
line customers 16 might find itself with service parts needs at 
one or more stocking locations, according to the inventory 
plan generated at planning function 86. In response, manager 
application 64 might initiate one or more services, automati 
cally or in response to input from distributor 20, to attempt to 
obtain the needed service parts. An inventory listing service 
(ILS) might list aircraft parts by serial number, time since 
new, time since overhaul, whether life limited or not, FAA 
certification, and other suitable attributes. Once the service is 
initiated, distributor 20 may search for the needed service 
parts, locate these service parts, and place a bid for these 
service parts. If traceability of these service parts is impor 
tant, then traceability documents might be provided with the 
service part representation or the participants might conclude 
the transaction contingent on proper documents being fur 
nished. After manager application 64 initiates a service, bro 
ker function 90 may be responsible for managing actual 
operation of the service. Broker function 90 may enforce any 
typical, proprietary, or other Suitable rules associated with 
bid/ask exchanges, reverse auctions, and inventory listings in 
managing operation of these services. 
0047 For service parts excesses, the manager application 
64 might initiate services to perform one or more of the 
following, without limitation: (1) sell some or all of these 
excess service parts to one or more other participants through 
a bid/ask exchange; (2) initiate one or more auctions to sell 
Some or all of these excess service parts to one or more other 
participants; and (3) post some or all of these excess service 
parts on an excess inventory listing for sale to one or more 
other participants. As an example, the aircraft service parts 
distributor 20 described above might find itself with service 
parts excesses at one or more stocking locations, based on the 
inventory plan generated at planning function 86. In response, 



US 2011/0066461 A1 

manager application 64 might initiate one or more services 
described above, automatically or in response to input from 
distributor 20, to attempt to sell the excess service parts. 
0048 While only a single buyer or a single seller may be 
described in relation to a particular hosted service, those of 
skill in the art will readily appreciate that the present inven 
tion is intended to encompass cases involving any number of 
buyers and sellers, according to particular needs. A buyer for 
purposes of one service may be a seller as to one or more other 
services of the same or different type, and vice versa. A buyer 
or a seller may uses two or more services simultaneously, with 
the same or a different seller or buyer, respectively. 
0049. Following or in connection with execution at broker 
function 90, procurement execution function 94, demand full 
fillment function 98, or scheduling function 100, an order 
management function 102 may receive information appropri 
ate to allow the order management function 102 to maintain 
order histories and monitor order status; monitor payments, 
accounts payable, and accounts receivable information; 
monitor processing of returns and exchanges; and otherwise 
manage to completion the numerous commercial transactions 
associated with marketplace 14. Order management function 
102 may feed information back to other functions as appro 
priate. 
0050 FIG. 5 illustrates an exemplary method of setting up 
system 10 to support service parts inventory planning and 
management for Supply chain 12 on behalf of a participant. 
The method begins at step 200, where the participant specifies 
suitable setup information relating to the participant, relation 
ships and rules governing interaction with other members of 
Supply chain 12, business rules relating to customer alloca 
tions and the like, and any other Suitable set-up information 
which may be useful to one or more functions described 
above with reference to FIG. 4. At step 202, the set-up infor 
mation for the participant is placed in a specified data storage 
location associated with the participant, such as behind fire 
walls 40 that secure this information against unauthorized 
access. In a particular embodiment, at step 204, the spoke 
associated with the participant picks up the set-up informa 
tion and communicates it over the Internet or otherwise to 
ADW 70 of marketplace 14. A user 66 may assist in commu 
nicating set-up information to the marketplace 14, particu 
larly the first time Such set-up information is communicated 
for the particular participant. Thereafter, updated set-up 
information may be communicated by the spoke from the 
participant to marketplace 14 on a routine or other basis, 
preferably automatically. 
0051. At step 206, ADW 50 may validate one or more 
suitable aspects of the set-up information. If errors exist at 
step 208, an error log is created and communicated to the 
participant at Step 210. In one embodiment, the error log is 
placed in a specified data storage location associated with the 
participant, such as behind firewalls 40 that secure this infor 
mation against any unauthorized access. At Step 212, the 
participantor one or more associated users 66 access the error 
log, make appropriate corrections, and then regenerate some 
or all of the set-up information for the participant. The method 
then returns to step 202. If no errors exist at step 208, then the 
set-up is complete for the participant at step 214. 
0052. If updates to the set-up information are warranted at 
step 216, the participant or associated user 66 specifies the 
updates at step 218 and the method then returns to step 202. 
The present invention contemplates updating set-up informa 
tion for a participant periodically, according to any suitable 
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schedule, as long as the participant is associated with the 
marketplace 14. If the participant disassociates from the mar 
ketplace 14 Such that no updates occurat step 216, the method 
ends. The present invention contemplates the method being 
performed similarly for all participants that either use mar 
ketplace 14 for service parts inventory planning and manage 
ment or which provide information to marketplace 14 in 
connection with service parts inventory planning and man 
agement performed on behalf of another participant. 
0053 FIG. 6 illustrates an exemplary method of providing 
service parts inventory planning and management using the 
resources of marketplace 14. The method begins at step 300, 
where one or more Suitable participants may update informa 
tion concerning current inventories, commitments, returns, or 
other Suitable status data using associated enterprise systems 
28. These updates preferably occur on a regularly scheduled 
basis, serially, Substantially simultaneously, or in any other 
manner. In one embodiment, all participants update associ 
ated Status data according to a predetermined schedule that is 
designed to help ensure that the marketplace 14 is not oper 
ating on Stale data while not imposing an unduly large burden 
on enterprise systems 28, users 66, or other aspects of par 
ticipant environments. 
0054. At step 302, the status data for each participant is 
placed in a specified data storage location associated with 
supplier 12, such as behind firewalls 40 which protect the 
information against unauthorized access. In one embodiment, 
at step 304, spokes associated with these participants pickup 
the status data and communicate it over the Internet or other 
wise to ADW 50 of the marketplace 14. Although regularly 
scheduled automatic communication of status data is pre 
ferred, one or more users 66 may assist with communication 
of the status data to marketplace 14 as appropriate. At step 
306, ADW 50 may validate one or more appropriate aspects 
of the status data. If errors exist at step 308, an error log is 
generated and communicated to the associated participant at 
step 310. In one embodiment, the error log is placed in a 
specified data storage location associated with Supplier 12, 
such as behind firewalls 40 which secure the information 
from unauthorized access. At step 312, the participant or an 
associated user 66 accesses the error log, makes Suitable 
corrections, and regenerates some or all set-up information 
for the participant. The method then returns to step 302. If no 
errors exist at step 208, then updating of the status data is 
complete for the participant at step 314. 
0055. At step 316, ADW 50 communicates the status data 
for one or more participants to appropriate planner applica 
tions 56 and, possibly, to manager application 64. Based on 
the status data and an appropriate model for at least a portion 
of the Supply chain 12, the planner applications 56 generate 
an updated optimal service parts inventory planatstep 318. In 
one embodiment, as is described above with reference to FIG. 
4, this may involve cooperative execution of forecast plan 
ning function 82, SBO function84, and service parts planning 
function 86. However, the output from the forecast planning 
function 82 and the SBO function 84 will typically be gener 
ated less frequently than service parts inventory plans and 
may therefore be stored in the ADW 70 or elsewhere until 
needed for the service parts planning function 88. Also as 
described more fully above, the inventory plan will include at 
least optimal stocking targets for one or more stocking loca 
tions in the Supply chain 12. Planner applications 44 commu 
nicates the updated service parts inventory plan to manager 
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application 44 and preferably also to enterprise systems 28 of 
the participant through ADW 70 at step 320. 
0056. In response, at step 322, manager application 44 
initiates one or DOre suitable services in an effort to address 
any service parts excesses or needs within supply chain 12. 
Manager application 44 may operate subject to input from 
user 66 associated with the participant or may initiate one or 
more services automatically. Exemplary services hosted at 
marketplace 14 and suitable for this task are described more 
fully above with reference to FIG.3. In one embodiment, this 
task may include execution of the broker function 90, pro 
curement collaboration function 92, allocation planning 
function 96, or service scheduling function 100, singly or in 
any suitable combination. At step 324, the manager applica 
tion 44 interacts with one or more participants, the associated 
enterprise systems 28, or associated users 66 as is appropriate 
to complete transactions initiated as a result of these services 
initiated at step 322. The method may iterate in whole or in 
part until service parts stocking levels at one or more stocking 
locations within the supply chain 12 are consistent with the 
optimal service parts inventory plan. Once the stocking levels 
are acceptable in View of the plan, and service parts excesses 
and needs have been adequately resolved, the method ends. 
0057 Although the present invention has been described 
with several embodiments, a plethora of changes, substitu 
tions, variations, alterations, and modifications may be sug 
gested to one skilled in the art, and it is intended that the 
invention encompass all such changes, substitutions, varia 
tions, alterations, and modifications as fall within the spirit 
and scope of the appended claims. 

What is claimed is: 
1. A system for providing service parts inventory planning 

and management for one or more entities in a supply chain, 
comprising: 

one or more planner applications tangibly embodied on a 
computer-readable storage medium configured to: 
receive set-up data for the one or more entities: 
Validate one or more aspects of the set-up data and if one 

or more errors exist, create an error log that is acces 
sible by the one or more entities; 

receive status data reflecting substantially current ser 
Vice parts inventory levels at one or more stocking 
locations in a supply chain, the inventory levels indi 
cating service parts excesses or needs at one or more 
of the stocking locations: 

access a service parts demand forecast for the supply 
chain; 

access a model of the Supply chain; 
access reverse logistics data comprising a forecast of 

service parts returns flow into a returns supply chain 
within the supply chain, an estimate of repairable 
service parts returns as a percentage of all service 
parts returns, an estimate of repair times for the repair 
able service parts returns, and a model of the returns 
Supply chain; 

generate a service parts inventory plan according to the 
status data, the demand forecast, the model, the 
reverse logistics data, and one or more customer ser 
Vice target levels, the service parts inventory plan 
comprising target stocking levels for service parts at 
one or more stocking locations in the supply chain; 
and 
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generate an updated service parts inventory plan based 
on the reinsertion of one or more repaired service 
parts reinserted back into the supply chain; and 

a manager application tangibly embodied on a computer 
readable storage medium configured to receive the ser 
Vice parts inventory plan and, according to the service 
parts inventory plan, automatically and independent of 
human interaction in response to receiving the service 
parts inventory plan, execute a broker function to resolve 
the service parts excesses or needs at one or more of the 
stocking locations through interaction with one or more 
other entities in the supply chain. 

2. The system of claim 1, wherein the one or more planner 
applications are configured to consider any customer require 
ments for totally new service parts as opposed to repaired 
Service parts in generating the service parts inventory plan. 

3. The system of claim 1, wherein the one or more planner 
applications are configured to schedule a service operation 
according to the projected availability of one or more service 
parts necessary in connection with the service operation as 
reflected in the service parts inventory plan. 

4. The system of claim 3, wherein scheduling a service 
operation comprises scheduling service personnel necessary 
to perform the service operation. 

5. The system of claim 1, wherein the one or more planner 
applications are configured to receive status data for all the 
Stocking locations in the supply chain and the service parts 
inventory plan comprises target stocking levels for all the 
Stocking locations in the Supply chain. 

6. The system of claim 1, wherein the service parts inven 
tory plan further comprises an optimal allocation of service 
parts to one or more customers to meet target customerser 
vice levels. 

7. The system of claim 1, wherein the one or more planner 
applications are configured to generate updated service parts 
inventory plans according to fluctuations in service parts 
demand and supply within the supply chain and according to 
target customer service levels. 

8. A method of providing service parts inventory planning 
and management for one or more entities in a supply chain, 
comprising: 

receiving, by a computer, set-up data for the one or more 
entities; 

validating, by the computer, one or more aspects of the 
set-up data and if one or more errors exist, creating, by 
the computer, an error log that is accessible by the one or 
more entities; 

receiving, by the computer, status data reflecting substan 
tially current service parts inventory levels at one or 
more stocking locations within a supply chain, the 
inventory levels indicating service parts excesses or 
needs at one or more of the stocking locations; 

accessing, by the computer, a service parts demand fore 
cast for the supply chain; 

accessing, by the computer, a model of the supply chain; 
accessing, by the computer, reverse logistics data compris 

ing a forecast of service parts returns flow into a returns 
Supply chain within the supply chain, an estimate of 
repairable service parts returns as a percentage of all 
service parts returns, an estimate of repair times for the 
repairable service parts returns, and a model of the 
returns supply chain; 

generating, by the computer, a service parts inventory plan 
according to the status data, the demand forecast, the 
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model, the reverse logistics data, and one or more cus 
tomer service target levels, the service parts inventory 
plan comprising target stocking levels for service parts 
at one or more stocking locations in the Supply chain; 

generating, by the computer, an updated service parts 
inventory plan based on the reinsertion of one or more 
repaired service parts reinserted back into the Supply 
chain; and 

according to the service parts inventory plan, automatically 
and independent of human interaction in response to 
receiving the service parts inventory plan, executing, by 
the computer, a broker function to resolve the service 
parts excesses or needs at one or more of the Stocking 
locations through interaction with one or more other 
entities in the Supply chain. 

9. The method of claim 8, wherein any customer require 
ments for totally new service parts as opposed to repaired 
service parts are considered in generating the service parts 
inventory plan. 

10. The method of claim 8, further comprising scheduling 
a service task according to projected availability of one or 
more service parts necessary in connection with the service 
operation as reflected in the service parts inventory plan. 

11. The method of claim 10, wherein scheduling the ser 
Vice task comprises Scheduling service personnel necessary 
to perform the service task. 

12. The method of claim 8, further comprising receiving 
status data for all the stocking locations in the Supply chain, 
the service parts inventory plan comprising target stocking 
levels for all the Stocking locations in the Supply chain. 

13. The method of claim8, wherein the service parts inven 
tory plan further comprises an optimal allocation of service 
parts to one or more customers to meet target customer Ser 
vice levels. 

14. The method of claim 8, further comprising generating 
updated service parts inventory plans according to fluctua 
tions in service parts demand and Supply within the Supply 
chain and according to target customer service levels. 

15. A non-transitory computer-readable storage medium 
embodied with software providing service parts inventory 
planning and management for one or more entities in a Supply 
chain, the Software when executed by a computer is config 
ured to: 

receive set-up data for the one or more entities; 
validate one or more aspects of the set-up data and if one or 
more errors exist, create an error log that is accessible by 
the one or more entities; 

receive status data reflecting Substantially current service 
parts inventory levels at one or more stocking locations 
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in a Supply chain, the inventory levels indicating service 
parts excesses or needs at one or more of the Stocking 
locations; 

access a service parts demand forecast for the Supply chain; 
access a model of the Supply chain; 
access reverse logistics data comprising a forecast of Ser 

vice parts returns flow into a returns Supply chain within 
the Supply chain, an estimate of repairable service parts 
returns as a percentage of all service parts returns, an 
estimate of repair times for the repairable service parts 
returns, and a model of the returns Supply chain; 

generate a Substantially current service parts inventory 
plan according to the status data, the demand forecast, 
and the model, the service parts inventory plan compris 
ing target stocking levels for service parts at one or more 
stocking locations in the Supply chain; 

generate an updated service parts inventory plan based on 
the reinsertion of one or more repaired service parts 
reinserted back into the Supply chain; and 

according to the service parts inventory plan, automatically 
and independent of human interaction in response to 
receiving the service parts inventory plan, executing a 
broker function to resolve the service parts excesses or 
needs at one or more of the stocking locations through 
interaction with one or more other entities in the Supply 
chain. 

16. The computer-readable storage medium of claim 15, 
wherein any customer requirements for totally new service 
parts as opposed to repaired service parts are considered in 
generating the service parts inventory plan. 

17. The computer-readable storage medium of claim 15, 
wherein the software is further configured to schedule a ser 
Vice task according to projected availability of one or more 
service parts necessary in connection with the service opera 
tion as reflected in the service parts inventory plan. 

18. The computer-readable storage medium of claim 17, 
wherein the software is further configured to schedule the 
service task by scheduling service personnel necessary to 
perform the service task. 

19. The computer-readable storage medium of claim 15, 
wherein the software is further configured to receive status 
data for all the stocking locations in the Supply chain, the 
service parts inventory plan comprising target stocking levels 
for all the stocking locations in the Supply chain. 

20. The computer-readable storage medium of claim 15, 
wherein the service parts inventory plan further comprises an 
optimal allocation of service parts to one or more customers 
to meet target customer service levels. 
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