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Document Management

1.1    Copyright

©2002 RosettaNet.  All rights reserved.  No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior written permission of the publisher.  

1.2   Trademarks

RosettaNet, Partner Interface Process, PIP and the RosettaNet logo are trademarks or registered trademarks of "RosettaNet," a non-profit organization.  All other product names and company logos mentioned herein are the trademarks of their respective owners. In the best effort, all terms mentioned in this document that are known to be trademarks or registered trademarks have been appropriately recognized in the first occurrence of the term.

1.3   Document Version History

	Version
	Comments
	Date
	Author

	Version 1.0
	Document is based on the Specification Requirements Document (CF2 SRD 2.0 version) created in the RosettaNet Collaborative Forecasting - Phase (2) Milestone Program.
	Oct 8 2002
	miikka.andersson@nokia.com 


1.4   Related Documents

· Specific PIP Specification Package (including Specification, Message Guidelines, DTD, Release Notes, etc.)

· RIG Fundamentals

1 Introduction

The purpose of this document is to present PIP Usage Notes for:


PIP 4A1:  Notify of Strategic Forecast
PIP 4A5: Notify of Forecast Reply


PIP 4A2:  Notify of Embedded Release Forecast
PIP 4A6: Notify of Forecasting Exceptions 


PIP 4A3:  Notify of Threshold Release Forecast
PIP 4B3: Notify of Consumption


PIP 4A4:  Notify of Planning Release Forecast
PIP 4D1: Notify of Material Release

This document was created by the collaborative efforts of the Collaborative Forecasting 2 Milestone Program.  

This document is a recommended guideline for implementing a RosettaNet PIP® between Trading Partners.  This document should enable:

i. Shortened implementation lead-time by documenting the best way to map internal systems to RosettaNet Standards;

ii. Consistency in standards deployment; and

iii. Increased interoperability

Note:  This document contains the same content information as the document located in Business Process Models/Collaborative Forecasting Extended/Collaborative Forecasting Process Scenarios. The only difference in the documents is the formatting.

2.1   Purpose of the Document

Purpose of this document is to through use process cases and scenarios give examples of common implementation models of the available RosettaNet Collaborative Forecasting Partner Interface Processes (PIPs) between trading partners. The document can be used to help in new implementations.

Although the scenarios in this document are for a typical EC (Electronic Components) supply chain, they can be applied in other supply chains. Furthermore, the scenarios described in this document are typical examples but not the only possible way of using the RosettaNet Collaborative Forecasting Partner Interface Processes (PIPs).

This document is based on the Specification Requirements Document (SRD) of the RosettaNet Collaborative Forecasting - Phase 2 milestone program that was used in the actual PIP development. Texas Instruments, ST Microelectronics, Arrow, Micron, Motorola, National Semiconductors, Nokia, Samsung, and Tyco participated the program.
Terms in blue are explained in Glossary.

2.2   Forecasting Pain Points

The following current forecasting pain points were summarized based on the various presentations and discussions in the high-level requirements gathering session for the RosettaNet Collaborative Forecasting – Phase 2 program in January 2002. These pain points gave the baseline for the development done in the program.

	Painpoint
	Reason

	Inefficiencies created by inaccurate forecasts
	Data latency

· Unsynchronized planning cycles and slow demand data flow through the supply chain in the case of multiple OEMs, CMs, distributors and suppliers

· Too many forecast judgment points in the supply chain mess up the demand signal

Strategic forecasting problems

· Multiple OEMs, CMs, distributors and suppliers compete in the same market and forecast to the next tier - as result forecasted demand is multiplied

· Incomplete demand picture from supplier's perspective makes it difficult to reserve the right capacity to meet true demand
· Mixing-up scope of order and strategic forecasting (replenishment planning and capacity planning)

	Poor usage of exception information
	Lack of proactiveness

· Poor usage of information on available supply and constraints in generation of forecasts to supply chain members

· Standards do not support proactive exception alerts and exception management processes

	Poor supply chain visibility
	Lack of visibility to forecast, supply and exception information in the supply chain

· E.g. OEM/3rd party may need visibility to collaboration between CM, distributor and supplier


Table 1: Forecasting pain points

2 Collaborative Forecasting Context

3.1   Collaborative Forecasting

RosettaNet Segment 4A: Collaborative Forecasting enables standardization of collaborative strategic and order forecasting processes between supply-chain companies.

Collaborative forecasting is a process by which trading partners work interactively to manage forecast requirements by sharing information affecting supply management decisions. Forecast exceptions are identified and collaborated upon until the exceptions are resolved. Collaborative forecasting enables a better match between supply and demand, improvement in customer satisfaction, and inventory reduction throughout the supply chain.

The characteristics of a collaborative forecasting process in a particular supply chain vary depending on the trading partners in question. Still, as collaborative forecasting is a very data intense process, exception-based management techniques are valuable to support the collaboration process. Below are three examples of collaborative forecasting processes with different characteristics:

1) In some retail supply chains a manufacturer (supplier) may have the expertise and knowledge to create the most accurate forecasts. In this case, the manufacturer would propose a joint forecast to a distributor (customer). The distributor then may or may not accept the proposed forecast or accepts it with changes. The manufacturer and distributor would collaborate to achieve a consensus forecast.

2) It is possible that the trading partners may have equal capability to forecast accurately in a supply chain. In this case, the trading partners would share forecasts. By collaborating on gaps between the forecasts a consensus forecast is achieved for both trading partners.

3) Lastly, the most critical issue may be to align forecasts in the supply chain according to the latest demand picture from the end customer and to plan the upside and downside potential of the whole supply chain. This is the most relevant case for the EC supply chains with highly fluctuating demand and multiple tiers of OEMs (Original Equipment Manufacturers), CMs (Contract Manufacturers), distributors and component suppliers. By collaborating and resolving the gaps between forecasts, capacities or replenishment plans without delays, the trading partners can achieve the alignment between demand and supply in the supply chain.

Automating forecasting processes offers a lot of potential in supply chains, especially in the case of EC supply chains. Reducing inefficiencies due to inaccurate and/or incomplete forecasts, streamlining information flows by reducing unnecessary judgment points, increasing proactiveness and usage of exception information in decision-making, and improved supply chain visibility should result in significant business benefits in a supply chain. 

Segment 4A: Collaborative Forecasting is a part of the RosettaNet Cluster 4: Inventory Management. There is also an essential link between the Segments of Collaborative Forecasting and Inventory Replenishment within the Cluster 4. The following Figure 1: Context Diagram shows how Inventory Management relates to the end-to-end business process.
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Figure 1: Context Diagram
3.2   Definitions

3.2.1   Key Terminology

Collaboration is the cooperative act of two or more entities trading timely information in order to make decisions that realize mutual efficiencies
.

Strategic Forecast is a mid-term to long-term forecast that a Forecast recipient uses in capacity planning or in other planning-related activities. A strategic forecast may be any kind of forecast including but not limited to a sales forecast, capacity forecast, demand forecast, marketing forecast, or master scheduler pre-MRP forecast. Likewise, strategic forecasts can be shared at product, aggregate product group, or product family level. Typically the level is at that of an OEM's product family. There is no implied or embedded automated mechanism to trigger shipment release to forecast owner. The typical frequency of transmission varies from weekly to monthly. The strategic forecast may also be called a sales forecast. Demand in strategic forecast typically corresponds to planned consumption.

Order Forecast is a short-term to mid-term tactical forecast that forecast recipient may use for build purposes. Order forecasts are for products at the orderable level. The content of order forecasts varies depending on whether a CMI (Customer Managed Inventory) or a SMI (Supplier Managed Inventory) model is in use. Embedded release triggers or information on current and target inventory levels and shipment receipts may be included in the order forecast in cases where forecast recipient uses it to ship products to forecast owner. In these cases separate release or ordering processes are not needed. The typical frequency of order forecast transmission is, at a minimum, weekly. Demand in order forecast typically corresponds to expected receipts.

Forecast Reply allows a Forecast recipient to provide visibility of projected available product quantities to a forecast owner based on the forecast recipient's supply plan. The forecast reply allows a forecast owner to recognize possible constraints in the expected flow of products or upside/downside potential and use this information to create subsequent forecasts and forecast replies to other trading partners in the supply chain. The forecast reply can also be used as input for negotiation. In a collaborative forecasting process, iterative exchanges of forecasts and forecast replies are used. Trading partners may also agree upon rules to define when forecast replies are needed. Forecast replies can be used in both collaborative strategic and order forecast processes.

Exception is an indication of an unplanned event or a potential problem. When initiating a collaboration process, trading partners agree in the Trading Partner Agreement (TPA) or in other service contract on the exception conditions that require attention for resolution. Exceptions are identified by monitoring the supply chain and information shared in the business process. The identified exceptions should trigger a focused exception management process between relevant stakeholders within the supply chain. Notification can be done using event-based alert messages.

Exception Criteria set the baseline for identifying exception conditions for resolution by the trading partners. The exception management process is dependent upon trading partners agreeing to the exception criteria in their Trading Partner Agreement (TPA) or service contract. The exception criteria determine the supply chain information and metrics to be monitored by the trading partners, and the rules on when an exception condition occurs. The exception criteria include definition of exception types and exception tolerances.

Exception Type may be, for example, a gap between a forecast and the forecast reply, a change in the forecast, or forecast accuracy.

Exception Tolerance defines the levels of allowable performance before an exception condition occurs. For example, the exception tolerance could determine that an exception condition occurs if the gap between the forecast and the forecast reply is more than 100 units, if the forecast change is more or less than 10 percent per time period, if the actual stock level goes above a target level, or if the forecast accuracy is worse than 20 percent. In other words the exception tolerance determines the allowed deviation between the actual and planned levels of performance. The exception tolerances may also be called exception thresholds.

Exception Notification is used to notify the relevant stakeholders within the supply chain on an occurring exception condition.

3.2.2   Glossary

	Term
	Definition

	Aggregate product group
	Proprietary grouping of products used in forecasting processes.  Products may be grouped by family, technology, packaging. Product groupings are used for planning processes and typically are not at the level of orderable product.

	Capability
	See Capacity.

	Capacity
	The maximum or optimum amount that can be produced.  Capability.

	Capacity planning
	The process of determining the amount of capacity required for production in the future. This process may be performed at an aggregate product group or product-line level (resource planning), at the master-scheduling level (rough-cut capacity planning), and at the detailed or work-center level (capacity requirements planning)

In this document, mid-to-long range planning activities are used to identify and allocate sufficient manufacturing capability to fulfill projected demands. The term capacity is used to emphasize scope and timeframe of the strategic forecast process.

	CM
	Contract Manufacturer

	CMI 
	Customer Managed Inventory. Assured supply program where a product provider stocks inventory in a distribution center and ships product upon receipt of a ‘pull signal’ from the product consumer.

	CPFR
	Collaborative Planning Forecasting and Replenishment initiative by the Voluntary Interindustry Commerce Standards (VICS) Association in the retail industry.

	Consensus forecast
	Final forecast that both the forecast provider and Forecast recipient agree to support with purchase orders and shipments.

	Consigned inventory
	Inventory which is in the possession of one party (e.g. customer, 3rd party, etc.), but remains the property of another party (e.g., supplier, manufacturer, etc.) by mutual agreement.  The possessor of the inventory does not hold title to the inventory. Liability for the inventory is per contractual agreement title may or may not pass to the possessor depending on the contractual agreement.   

	Consignment
	The process of managing consigned inventory.

	Constraint
	A constraint prevents a system such as a supply chain from achieving higher levels of performance.

	Consumption
	The ‘using’ of goods or services.  In a consignment process, consumption is the point in time when it has been agreed that transfer of title for the product will occur.  Some of the possible points of transfer of title include when product is shipped by product provider, when product is received at product consumer, when product is used in manufacturing at product consumer, when product is sold to end customer or some other mutually agreed point in time.  The point of consumption is agreed between the product provider and consumer in the TPA.

	Consumption notice
	Notification to the product provider that physical inventories owned by the provider have been consumed.  This notice triggers the invoicing and remittance process, allows the supplier to update systems inventory balances, and may drive new inventory builds and shipments by the product provider
.

	Demand
	A need for a particular product or component. The demand could come from any number of sources, e.g., customer order or forecast, an interplant requirement, or a request from a branch warehouse for a service part or for manufacturing another product. At the finished goods level, demand data are usually different from sales data because demand does not necessarily result in sales; i.e., if there is no stock, there will be no sale.3

	EC supply chain
	The EC (Electronic Components) supply chains include semiconductor suppliers, passive suppliers, connector suppliers, distributors and customers.

	Efficiency
	A measure (as a percentage) of the actual output to the standard output expected. Efficiency measures how well something is performing relative to expectations; it does not measure output relative to any input. Efficiency is the ratio of actual units produced to the standard rate of product expected in a time period, or actual hours produced to standard hours, or actual dollar volume to standard dollar volume in a time period. For example, if there is a standard of 100 pieces per hour and 780 units are produced in one eight-hour shift, the efficiency is 780/800 multiplied by 100%, or 97.5%.


	Exception-based management
	In the area of collaborative forecasting: iterative joint resolution by Forecast recipient and forecast provider of demand and supply conditions that occur outside of pre-defined tolerances. Exception criteria i.e. exception types and tolerances are defined in the service contract or TPA at the onset of the forecast and exception-based management activities.

	Firm demand
	Demand quantities in a given time horizon, typically within forecast recipient’s manufacturing window, that the forecast provider commits to release a pull signal or shipment authorization.  Forecast recipient commits capacity or supply to meet ‘firm demand’ in anticipation of receipt of the pull signal or shipment authorization.

	Forecast revision
	Changes in demand to a forecast that has been ‘baselined’ by the forecast provider and recipient in previous consensus activities.  A forecast revision is always associated with a previously identified forecast.

	Inventory target violation
	An inventory target violation is an exception that exists if actual inventory or projected inventory level is above or below the target inventory level.  Target inventory levels can be represented by using minimum and maximum inventory targets.

	Inventory turnover
	The number of times than an inventory cycles, or "turns over," during the year. A frequently used method to compute inventory turnover is to divide the average inventory level into the annual cost of sales. For example, an average inventory of $3 million divided into an average cost of sales of $21 million means that inventory is turned over seven times. Syn: inventory turns.3

	JIT
	Just-In-Time. A philosophy of manufacturing based on planned elimination of all waste and continuous improvement of productivity. It encompasses the successful execution of all manufacturing activities required to produce a final product, from design engineering to delivery and including all stages of conversion from raw material onward. The primary elements of just-in-time are to have only the required inventory when needed; to improve quality to zero defects; to reduce lead times by reducing setup times, queue lengths, and lot sizes; to incrementally revise the operations themselves; and to accomplish these things at minimum cost. In the broad sense, it applies to all forms of manufacturing, job shop and process, as well as repetitive. Syn: short-cycle manufacturing, stockless production, zero inventories.


	Lead time
	1) A span of time required to perform a process (or series of operations). 2) In a logistics context, the time between recognition of the need for an order and the receipt of goods. Individual components of lead time can include order preparation time, queue time, processing time, move or transportation time, and receiving and inspection time. Syn: total lead time.4

	Long-term
	Time horizon beyond the time it takes to bring manufacturing capability on-line. Length of the time horizon depends on type of the supplier in question. For example, the long-term time horizon for a semiconductor supplier may be even 18 to 24 months.

	Mid-term
	Time horizon from the time that manufacturing capability is on-line and the time that the manufacturing capability is committed to support demand. Length of the time horizon depends on type of the supplier in question. For example, the mid-term time horizon for a semiconductor supplier may be even 13 to 52 weeks.

	OEM
	Original Equipment Manufacturer

	Planning demand
	Demand identified by a forecast provider for supply planning by forecast recipient.  Commit of transferring planning demand to ‘firm demand’ is defined in the service contract or TPA between the two parties.

	Product
	Good that is orderable by the product consumer from the product provider.

	Product family
	Grouping of similar products based upon technology or packaging.

	Pull
	Pull (system); 1) In production, the production of items only as demanded for use or to replace those taken for use. 2) In material control, the withdrawal of inventory as demanded by the using operations. Material is not issued until a signal comes from the user. 3) In distribution, a system for replenishing field warehouse inventories where replenishment decisions are made at the field warehouse itself, not at the central warehouse or plant.4

	Pull signal
	Demand signal issued by the product consumer for a distribution center to ship product to a pre-defined customer location.

	Replenishment horizon
	Immediate horizon identified in days or hours where the product provider agrees to have orderable product available at a distribution center for shipping and product consumer agrees to ‘pull’ inventory for use in its manufacturing processes.

	Replenishment planning
	Planning activities between the product provider and product consumer to determine inventory quantities and releases.

	Safety stock
	1) In general, a quantity of stock planned to be in inventory to protect against fluctuations in demand or supply. 2) In the context of master production scheduling, the additional inventory and capacity planned as protection against forecast errors and short-term changes in the backlog. Over planning can be used to create safety stock. Syn: buffer stock, reserve stock.4 

	Short-term
	Time horizon where orderable product is available for purchase without the need for the product provider to initiate a manufacturing build. Supply may come from work in process or available finished goods. Length of the time horizon depends on type of the supplier in question.

	SMI
	Supplier Managed Inventory. Assured supply program where a supplier builds and ships product to a pre-defined customer location based upon a demand forecast from the customer. The demand forecast includes on-hand inventories and min/max inventory target levels used by the product provider to determine and release product shipments.

	Stock out
	A lack of material, components, or finished goods that are needed.


	Supply chain company
	A company that buys, sells or manufactures goods. Supply chain companies include manufacturers such as OEMs, CMs or suppliers, distributors, resellers and end users.

	TPA
	Trading Partner Agreement.  A legal document governing the electronic information exchanges between two parties. Its focus is on legal issues to assure that electronic transactions are valid and effective. May also contain technical specifications that are mutually requested for a secure operation of electronic information exchanges. It may also include guidelines and agreements for the business process.

	Trend
	General upward or downward movement of a variable over time, e.g. demand, process attribute.5

	Utilization
	1) A measure of how intensively a resource is being used to produce a good or a service. Utilization compares actual times used to available time. Traditionally, utilization is the ratio of direct time charged (run time plus setup time) to the clock time scheduled for the resource. This measure led to distortions in some cases. 2) In the theory of constraints, utilization is the ratio of actual time the resource is producing (run time only) to the clock time the resource is scheduled to produce.5

	VMI 
	Vendor Managed Inventory. See SMI

	Work in process
	A product or products in various stages of completion throughout the plant, including all material from raw material that has been released for initial processing up to completely processed material awaiting final inspection and acceptance as finished product. Many accounting systems also include the value of semi-finished stock and components in this category. Syn: in-process inventory.5


3.3  Collaborative Forecasting Processes

The collaborative forecasting processes include Business Planning, Strategic Forecast, Order Forecast, and Replenishment. Exception management is also an integral part of the collaborative forecasting process. Interfaces and timeframes of the processes should be clear.

[image: image8.wmf]DOCUMENTTYPE

TypeUnitOrDepartmentHere

TypeYourNameHere

TypeDateHere

Forecast recipient

Forecast owner

Change in product

structure

Send product

structure

Receive product

structure

Change in demand

Product introduction

or retirement

Create and send

strategic forecast

Receive forecast

Update strategic

plan?

Update strategic

plan

yes

no

PIP 2C8: Notify of

Bill of Material

PIP 4A1: Notify of

Strategic Forecast

Forecast recipient's

strategic plan is

updated based on the

forecast sent if

necessary

Forecast Change

Exception Process

The Collaborative Planning, Forecasting, and Replenishment (CPFR() initiative in the retail industry offers a framework for defining the scope of these processes. It is used as a basis for the following model in Figure 2: Collaborative forecasting and exception management processes.

Figure 2: Collaborative forecasting and exception management processes

3.3.1   Business Planning

Through joint business planning supply chain partners align long-term business plans to ensure the match of technology capacity and future demand. Creation of the TPA (Trading Partner Agreement) or a service contract is a part of this process. They should also agree upon and periodically review:

· collaborative forecasting and replenishment processes

· exception criteria

· collaborative exception management processes

· responsibilities

· information shared

· Key Performance Indicators (KPIs - metrics)

This is a prerequisite for automated strategic forecasting, order forecasting, and exception management processes.

3.3.2   Strategic Forecast

Strategic forecast process is for joint capacity planning. Trading partners share up-to-date pictures of mid-term capacity requirements and available capacity. Also information on upside/downside forecasts or capacities may be shared. RosettaNet PIP 4A1 Notify of Strategic Forecast and PIP 4A5 Notify of Forecast Reply support the collaborative strategic forecast process. The term capacity is used to emphasize scope and timeframe of the strategic forecast process. In this document the term capability is used interchangeably with capacity.

In this process exceptions are identified at the capacity level based on agreed upon exception criteria. Capacity levels usually are measured at higher regional or global levels that are relevant for capacity planning purposes. Trading partners share information on identified exceptions and trigger actions to resolve the exception according to an agreed exception management process. An exception in strategic forecasting may be for example 'a capacity mismatch'.

Partners may also share Bill Of Material (BOM) or product structure information to link forecasts to products at the orderable level in the event forecasting is done at a higher level of product aggregation. RosettaNet PIP 2C8 Notify of Bill of Material supports this process. Furthermore, sharing Capacity Equivalency information may be necessary when information on possible capacity output options are used to support the collaborative forecasting process. RosettaNet PIP 7B3 Request Capacity Equivalency or PIP 7B4 Distribute Capacity Equivalency supports this process.

For example, an OEM may forecast to a CM, to a distributor and to a supplier using his own product families that could be computers, mobile phones etc. The CM, distributor and supplier in this case need BOM information to link the computer or mobile phone forecast provided by the OEM to their products and also to generate a Forecast Reply on available capacity at the forecast level if needed. The Capacity Equivalency would expand this scenario by enabling the CM, distributor or supplier to notify the OEM on multiple capacity output options when the OEM uses their products in multiple product families. For example, the supplier may notify the OEM that they would have capability to support optionally a certain computer/mobile phone product family A volume, or a certain volume of product family B volume, or a certain product family C volume.

Strategic forecasts should be sent by the party with the most complete demand picture for the supply chain. Typically this is an OEM for multiple CMs, distributors and suppliers in an EC supply chain.

Metrics associated with the strategic forecast process include forecast accuracy, capacity utilization, responsiveness and end-to-end supply chain inventory turnover.

3.3.3   Order Forecast

Order forecast process is for joint replenishment planning. Trading partners share up-to-date snapshots of short-term demand and available supply capability. Also, information on upside/downside forecasts or supply may be shared. RosettaNet PIP 4A2 Notify of Embedded Release Forecast, PIP 4A3 Notify of Threshold Release Forecast, or PIP 4A4 Notify of Planning Release Forecast and PIP 4A5 Notify of Forecast Reply support the collaborative order forecast process.

In this process, exceptions are usually identified at the level of the delivery location based on agreed upon exception criteria. Trading partners share information on identified exceptions and trigger actions to resolve the exception according to an agreed upon exception management process. An exception in order forecasting may be, for example, 'an inventory target violation'. 

Order forecasts should be sent by the party with the most accurate picture of short-term replenishment requirements. Typically this is an OEM for a CM and/or a distributor and a CM and/or a distributor for a supplier in an EC supply chain. The OEM may, in some cases, need visibility to demand requirements, supply or exception information between the CM, distributor and supplier. Furthermore, the OEM may, in some cases, send the actual forecasts to the distributor and/or supplier on behalf of the CM.

For example, the OEM could consolidate the visibility to demand and supply information on certain key products between multiple CMs, distributors and suppliers in their supply chain. This could be utilized to guide allocation decisions in order to prevent sub-optimization in the use of the constrained supply in some parts of the supply chain, to generate the most value to the end-customer, and therefore in the end to achieve the most business value for the whole supply chain. Furthermore, the visibility to the most critical exceptions in the supply chain provides early warnings to the OEM to be utilized in adjusting his own operations without delays.

Metrics associated with the order forecast process include forecast accuracy, responsiveness, inventory turnover and end-to-end supply chain inventory turnover.

3.3.4   Replenishment

Collaborative replenishment processes support the release of orderable product from a distribution center to a delivery location and joint resolution of related exception conditions. Replenishment processes are always tactical in nature.

The order forecast and replenishment processes can be merged into a single process by exchanging a frequent enough schedule with either RosettaNet PIP4A2 Notify of Embedded Release Forecast or PIP4A3 Notify of Threshold Release Forecast without a need to have separate material releases.
Comprehensive information on replenishment processes may be found at the Comptia/EIDX website at www.eidx.org.
3.3.4.1   Supplier Managed Inventory (SMI)
Supplier Managed Inventory is also known as Vendor Managed Inventory (VMI).

In this process, the customer provides demand quantities in the order forecast to drive product builds. The two trading partners agree to maintain a target minimum inventory level, a maximum inventory level, or some point between the two levels. The supplier/vendor triggers shipments to the customer and manages inventory requirements to the agreed target. Specific quantities of minimum and maximum inventory target levels are communicated with each order forecast or, alternatively, may be predefined by the two trading partners and periodically reviewed for modification during the contract period. The customer must provide on-hand inventory information in the demand forecast. A purchase order number is referenced by the customer in the demand forecast. The customer may also provide goods receipt information. This information enables the supplier/vendor to then schedule and release product shipments so that the customer’s on-hand inventory quantities are maintained within the range of the minimum and maximum target levels. RosettaNet PIP 4A3 Threshold Release Forecast supports the SMI process.

Exception conditions associated with SMI programs include stock outs or over stocks that occur when inventory levels rise or fall outside of the agreed upon minimum and maximum target levels. Metrics associated with SMI programs include number of times stock outs or over stocks occur, forecast accuracy, and inventory turnover.

3.3.4.2   Customer Managed Inventory (CMI)

3.3.4.2.1   Embedded Release

In this process, the customer provides demand quantities in the order forecast to drive product builds and shipments by the supplier/vendor. The customer manages inventory requirements and releases. In the most straightforward CMI process, a purchase order number is referenced in the demand forecast and the associated blanket order may be established in the supplier/vendors order entry system. Use of the RosettaNet PIP 4A2 Embedded Release Forecast supports this CMI process and does not require a separate material release.

3.3.4.2.2   Material Release
The supplier/vendor builds product based upon a demand forecast. RosettaNet PIP 4A4 Notify of Planning Release Forecast supports this process. The supplier’s shipment is triggered by receipt of a ‘material release’ from the customer. RosettaNet PIP 4D1 Notify of Material Release supports this process.  The material release identifies product quantities within the replenishment horizon to be shipped to the delivery location. A material release number or a purchase order number is referenced in the material release. The decision to release materials belongs solely to the customer. The supplier/vendor continues to build and store product based upon the demand forecast and executes shipments only upon receipt of the ‘material release’.
An exception condition may arise if no inventory or supply is available upon receipt of the ‘material release’. Metrics associated with a material release program include forecast-to-order performance.
3.3.4.3   Consignment
The supplier ships product to a consigned location based upon receipt of a demand forecast and the subsequent calculation of replenishment requirements. RosettaNet PIP 4A3 Notify of Threshold Release Forecast supports this process. Supplier invoicing and remittance activities occur upon receipt of a consumption notice from the consignment warehouse manager. Alternatively a Self Billing Invoice could be used.

The consignment warehouse manager may be the customer, the supplier, or a 3rd party logistics provider. The consignment warehouse manager manages inventory shipments prior to receipt of material releases onto the manufacturing floor in a JIT type of process. The customer sends material releases to the consignment warehouse manager who ships the product to the customer’s delivery location. RosettaNet PIP 4D1 Notify of Material Release supports this process. Upon consumption, a consumption notification is sent to the supplier identifying consumed product quantities. The actual point of consumption is agreed upon in the TPA and is most often shipment to customer, receipt by customer, or usage by customer. The party sending the consumption notification is either the consignment warehouse manager or the customer depending on the point of consumption.  RosettaNet PIP 4B3 Notify of Consumption supports this notification process.

Inventory target violations occur if the supplier/vendor does not supply consignment inventories as agreed upon in the TPA.  The customer is also responsible for inventory target violations if product is not used or reported as used in accordance with the TPA. Metrics associated with a consignment program include number of stock out incidents, inventory turnover and forecast-to-order performance.

3.3.5   Exception Management

The exception management process is an integral part of the collaborative forecasting and replenishment processes in a supply chain and is an application of exception-based management techniques. Parts of the collaborative exception process can be automated. Still by nature, in most cases it should include real collaboration and human interaction.
The exception criteria set the baseline (rules) for identifying exception conditions for resolution by the trading partners. Right exception types and appropriate exception tolerances offer the trading partners in question an effective tool to manage their supply chain in an exception-based manner. This results in faster, more focused and more efficient business processes.

For example, two trading partners may agree that the allowable exception tolerance for the gap between a forecast and the forecast reply is +/- 15 percent for a certain timeframe. In practice this means that the trading partners agree that a deviation within the defined exception tolerance is acceptable and requires no attention. Thus, in this case 'consensus forecast' would not be a single set of numbers. Instead, the consensus would exist if the forecast and the forecast reply were close enough to each other. One reason for using relatively loose exception tolerances in the mid-term horizon could for example be expected forecast fluctuation or continuous push-in/outs. In this case the non-value adding work from trying to continuously perfectly match the fluctuating forecast and reply would be well reduced at both trading partners by the use of relevant exception tolerances.

Some parts of the exception management process may be internal and some between the trading partners. The trading partners agree in the TPA or in other service contract upon what happens when an exception occurs in their case. One item to be agreed either internally or between the trading partners is the exception escalation process.

PIP 4A6 Notify of Forecasting Exception supports a process for alerting trading partners on an occurring exception condition. It can also be used to communicate exception status.

Metrics associated with the exception management process include response time to alerts, number of exception, number of unresolved exceptions, and average exception resolution time. 
Process Use Cases

A process use case is a generalized description of a business process. A single process use case may contain multiple process scenarios. Process scenarios describe a specific flow of activity within a use case.

Process use cases in this document include Strategic Forecast, Order Forecast, Replenishment, and Exception Management processes.

The process use cases and process scenarios described in this document are typical examples but not the only possible way using the RosettaNet Collaborative Forecasting Partner Interface Processes (PIPs).

4.1   Strategic Forecast Process Use Case

A process use case is a generalized description of a business process. A single process use case may contain multiple process scenarios. Process scenarios describe a specific flow of activity within a use case. The process use cases and process scenarios described in this document are typical examples but not the only possible way using the RosettaNet Collaborative Forecasting Partner Interface Processes (PIPs).
Purpose of this use case is to describe the typical process scenarios within the scope of the strategic forecast process. Different process scenarios within this use case are:

· Strategic forecast process. This process scenario defines a process for sending strategic forecasts to Forecast recipient. The process is a one-way push of information in which forecast reply is not exchanged.

· Collaborative strategic forecast process. This process scenario defines a process for sharing strategic forecasts and forecast replies when necessary and for resolving identified exceptions between Forecast owner and recipient. The process is two-way sharing of information.

· Collaborative capacity planning process 1 & 2. This process scenario defines how sharing of capacity equivalency information can enhance the collaborative strategic forecast process between forecast owner and recipient.

· N-tier collaborative strategic forecast process. This process scenario defines a process for sharing strategic forecasts and forecast replies and for resolving identified exceptions in an 'n-tier supply chain' of an OEM, CM/distributors and suppliers.

The exception management process use case includes process scenarios also for strategic forecasting.

· Forecast change exception process

· Strategic forecast and reply deviation exception process

4.1.1   Strategic Forecast Process 

Purpose of the process scenario is to define a process for sending strategic forecasts to Forecast recipient. The process is a one-way push of information in which forecast reply is not exchanged.

Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast. Forecast owner could be an OEM, a CM, a distributor, a supplier or another supply chain company.

· Forecast recipient is the party receiving the forecast. Forecast recipient could be an OEM, a CM, a distributor, a supplier or another supply chain company.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (Separate process scenario):

· Forecast change exception process (0)

	Preconditions
	Trading Partner Agreement (TPA) must be negotiated between Forecast owner and forecast recipient as a precondition. The TPA should contain, but is not limited to, the following information:

· Define which products or product families are to be included in the forecast

· Describe a procedure for adding products or product families to the forecast

· Describe a procedure for removing products or product families from the forecast

· Define the forecast transmission frequency

· Describe quantity definitions and netting procedures if needed, for example; using gross quantities versus net quantities

· Describe date definitions, for example; using scheduled dock dates versus scheduled ship dates

· Define financial and/or legal liability for forecast

· Define forecast horizon

· Define process for sharing product structure information if necessary

· Define exception criteria and exception management processes


Table 2: Scenario characteristics

4.1.1.1   Course of Action

In the following, the course of the business process scenario is defined.

Strategic Forecast Process - at the level of Forecast owner's products or demand:

· Forecast owner sends Bill of Material (BOM) or product structure information to forecast recipient in order to help forecast recipient to link forecasts to products at the orderable level in the event forecasting is done at higher level of product aggregation. This is done when relevant changes in the product structure occur. (PIP2C8)

· Forecast recipient receives the product structure.

· Forecast owner creates and sends a strategic forecast-to-forecast recipient according to agreed schedule or when relevant changes in demand occur. Available information on product introduction or retirement is used in creation of the forecast. Forecast owner and forecast recipient may have agreed that only relevant changes to the previous forecasts are communicated. The partners may also have agreed that unconstrained, constrained, upside and/or downside forecasts are shared. (PIP4A1)

· Forecast recipient receives the strategic forecast and links the demand to products at the orderable level for capacity planning purposes using the product structure information received earlier in the event forecasting is done at higher level of product aggregation.

· Forecast owner and Forecast recipient perform agreed exception management process in case an exception condition occurs. In this scenario, a typical exception would be a forecast change outside agreed tolerance (exception management process is a separate use case). (PIP4A6)

· Forecast recipient decides whether own strategic plan should be updated.
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Figure 3: Strategic Forecast Process - at the level of Forecast owner's products or demand

Strategic Forecast Process - at the level of Forecast recipient's products, product families or product groups:

· Forecast owner creates and sends a strategic forecast to Forecast recipient according to agreed schedule or when relevant changes in demand occur. Available information on changes in product structures and on product introduction or retirement is used in creation of the forecast. Forecast owner and Forecast recipient may have agreed that only relevant changes to the previous forecasts are communicated. The partners may also have agreed that unconstrained, constrained, upside and/or downside forecasts are shared. (PIP4A1)

· Forecast recipient receives the strategic forecast and uses it for capacity planning purposes.

· Forecast owner and Forecast recipient perform the agreed exception management process in case an exception condition occurs. In this scenario a typical exception would be a forecast change outside agreed tolerance (Exception management process is a separate use case). (PIP4A6)

· Forecast recipient decides whether own strategic plan should be updated.

· Forecast recipient updates own strategic plan if necessary.
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Figure 4: Strategic Forecast Process - at the level of Forecast recipient's products, product families or product groups

4.1.1.2   Business value

Expected business value of strategic forecasting at the level of Forecast owner's demand/products (Strategic Forecast Process - at the level of Forecast owner's products or demand):

· reduced forecast latency and better synchronization of planning processes within a supply chain

· reduced forecast incompleteness

· simplified and focused information flow between trading partners in a supply chain

· transfer some responsibility for detailed forecasting activities to Forecast recipient

Expected business value of strategic forecasting at the level of Forecast recipient's products, product families or product groups (Strategic Forecast Process - at the level of Forecast recipient's products, product families or product groups):

· easy integration of the forecast data to internal planning processes at Forecast recipient

· forecasting at detailed orderable level

· maintain responsibility of forecasting activities at Forecast owner
4.1.2   Collaborative Strategic Forecast Process 

Purpose of the process scenario is to define a process for sharing strategic forecasts and forecast replies when necessary and for resolving identified exceptions between Forecast owner and recipient. The process is two-way sharing of information. 

Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast and receiving the forecast reply. Forecast owner could be an OEM, a CM, a distributor, a supplier or another supply chain company. There may also be models in which a third party receives the forecast reply instead of the Forecast owner. In this case the party receiving the reply is called as Forecast reply recipient.

· Forecast recipient is the party receiving the forecast and sending the forecast reply. Forecast recipient could be an OEM, a CM, a distributor, a supplier or another supply chain company.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (Separate process scenario):

· Strategic forecast process

· Strategic forecast and reply deviation exception process 

	Preconditions
	Trading Partner Agreement (TPA) must be negotiated between Forecast owner and forecast recipient as a precondition. The TPA should contain, but is not limited to, the following information:

· Preconditions for the strategic forecast process 

· Define which products or product families are to be included in the forecast reply

· Describe a procedure for adding products or product families to the forecast reply

· Describe a procedure for removing products or product families from the forecast reply

· Define the forecast reply transmission frequency

· Describe quantity definitions and netting procedures if needed for forecast reply

· Describe date definitions for forecast reply, for example; using scheduled dock dates versus scheduled ship dates

· Define financial and/or legal liability for forecast reply

· Define forecast reply horizons


Table 3: Scenario characteristics
4.1.2.1   Course of Action

In the following, the course of the business process scenario is defined.

Collaborative Strategic Forecast - reply to received forecast only:

· Forecast owner and forecast recipient perform the strategic forecast process (the strategic forecast process is a separate process scenario in this document). (PIP2C8, 4A1, 4A6)

· Forecast recipient determines whether a forecast reply is needed based on the TPA or service contract.

· Forecast recipient creates and sends a forecast reply on the projected available product quantity based on own capability. Forecast owner and forecast recipient may have agreed that only relevant changes to the previous reply are communicated or that the forecast reply is given only when exceptions occur. Furthermore, forecast acceptance, forecast commit, upside capability and/or downside capability could be shared in a forecast reply if agreed upon. If the reply is given at a product level higher than the orderable level, the product structure information received earlier supports generation of the reply.
 (PIP4A5)

· Forecast owner receives the forecast reply.

· When an exception condition occurs, forecast owner and forecast recipient perform the agreed exception management process. In this scenario a typical exception would be a capacity mismatch outside the agreed tolerance. In the event of sharing forecasts and forecast replies at a product level higher than orderable level, exceptions at collaboration level would trigger an off-line exception management process at the orderable level. (Exception management process is a separate use case in this document). (PIP4A6)

· Forecast owner uses the forecast reply to earlier recognize possible constraints in the expected flow of products or upside/downside potential.
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Forecast owner uses this information to create subsequent forecast and forecast reply information to other trading partners in the supply chain. Forecast owner and forecast recipient may have agreed to first share an unconstrained forecast and then, based on all forecast replies given to forecast owner, share a finalized/constrained forecast.

Figure 5: Collaborative Strategic Forecast - reply to received forecast only

Collaborative Strategic Forecast Process- capability change initiated forecast reply:
· Forecast recipient determines whether a forecast reply is needed based on the TPA or service contract.

· Forecast recipient creates and sends a new revision of the forecast reply based on his own capability. Forecast owner and forecast recipient may have agreed to share forecast commit, upside capability and/or downside capability. (PIP4A5)

· Forecast owner receives the forecast reply.

· When an exception condition occurs, forecast owner and forecast recipient perform the agreed exception management process. One example of exception management is to create and send a revised forecast reply (Exception management process is a separate use case in this document). (PIP4A6)

· Forecast owner uses the forecast reply to earlier recognize possible constraints in the expected flow of products or upside/downside potential.
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Forecast owner uses this information to create subsequent forecast and forecast reply information to other trading partners in the supply chain.

Figure 6: Collaborative Strategic Forecast Process- capability change initiated forecast reply

4.1.2.2   Business value

Expected business value of collaborative strategic forecasting process triggered by a change in demand (Collaborative Strategic Forecast - reply to received forecast only):

· enables Forecast owner to use the forecast reply to earlier recognize possible constraints in the expected flow of products or upside/downside potential.

· enables Forecast owner to use the forecast reply information to create subsequent forecast and forecast reply information to other trading partners in the supply chain.

Expected business value of collaborative strategic forecasting process triggered by a change in Forecast recipient's capability (Collaborative Strategic Forecast Process- capability change initiated forecast reply):

· enables Forecast recipient to give an unsolicited response to Forecast owner when sudden changes (up or down) in Forecast recipient's capability occur

· enables Forecast owner to use the latest capability information in creation of new forecasts and forecast replies to Forecast recipient and to other trading partners within the supply chain

Expected business value of collaborative strategic forecasting at the level of Forecast owner's demand/products:

· simplified and focused information flow between trading partners in a supply chain

· collaboratively planning supply chain-wide capability directly to meet customer's demand
· monitoring and identifying exceptions directly at the level of end customer demand in a supply chain before drilling down to details for resolution

4.1.3   Collaborative Capacity Planning Processes

Purpose of the process scenarios is to define how the sharing of capacity equivalency information between forecast owner and recipient can enhance the collaborative strategic forecast process.

Capacity equivalency corresponds to Forecast recipient's capacity (capability) output options at a given time for a given time horizon or horizons. This can be at the level of process, technology, product family or product. Product families and products can be either of Forecast owner or Forecast recipient.

Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast and receiving the forecast reply and capacity equivalency information. Forecast owner could be an OEM, a CM, a distributor, a supplier or another supply chain company.

· Forecast recipient is the party receiving the forecast and sending the forecast reply and capacity equivalency information. Forecast recipient could be an OEM, a CM, a distributor, a supplier or another supply chain company.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (Separate process scenario):

· Collaborative strategic forecast process  

	Preconditions
	Trading Partner Agreement (TPA) must be negotiated between Forecast owner and forecast recipient as a precondition. The TPA should contain, but is not limited to, the following information:

· Preconditions for the collaborative strategic forecast 

· Define types of capacity equivalency information to be exchanged


Table 4: Scenario characteristics

4.1.3.1   Course of Action

In the following, the course of the business process scenario is defined.

Collaborative Capacity Planning Process - customer requested capacity equivalencies:

· Forecast owner defines whether capacity equivalency information is needed from forecast recipient

· Forecast owner sends a request for capacity equivalency to forecast recipient. (PIP7B3)

· Forecast recipient receives the request for capacity equivalency.

· Forecast recipient determines the capacity equivalency i.e. the different capacity output options at the level of the strategic forecasts and the related forecast replies. In the event forecasting is done at higher than the orderable level, the product structure information shared in the collaborative strategic forecast process is utilized in defining the capacity equivalency.

· Forecast recipient sends the capacity equivalency to forecast owner. (PIP7B3)

· Forecast owner receives the capacity equivalency.

· Forecast owner uses the capacity equivalency information in own strategic planning and makes changes to strategic plans if necessary.

· Forecast owner and forecast recipient perform the collaborative strategic forecast process (the collaborative strategic forecast process is a separate process scenario in this document). (PIP2C8, 4A1, 4A5, 4A6)
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Figure 7: Collaborative Capacity Planning Process - customer requested capacity equivalencies

Collaborative Capacity Planning Process - supplier distributed capacity equivalencies:
· Forecast recipient determines based on an agreed upon schedule the capacity equivalency i.e. the different capacity output options at the level of the strategic forecasts and the related forecast replies.

· Forecast recipient sends the capacity equivalency to forecast owner. (PIP7B4)

· Forecast owner receives the capacity equivalency.

· Forecast owner uses the capacity equivalency information in own strategic planning and makes changes to strategic plans if necessary.

· Forecast owner and forecast recipient perform the collaborative strategic forecast process (the collaborative strategic forecast process is a separate process scenario in this document). (PIP2C8, 4A1, 4A5, 4A6)
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Figure 8: Collaborative Capacity Planning Process - supplier distributed capacity equivalencies

4.1.3.2   Business value

Expected business value of collaborative capacity planning:

· enables Forecast owner to use information on Forecast recipient's optional available capacity (capability) output options as input to the strategic forecasting process

· enables Forecast owner to proactively make more intelligent decisions on the usage of Forecast recipient's available capacity or capability
· enables Forecast recipient to give Forecast owner an accurate snapshot of available capacity output options and linkages/constraints between the different options

· improved capacity utilization at Forecast recipient
4.1.4   N-tier Collaborative Strategic Forecast Process 

Purpose of the process scenario is to define a process for sharing strategic forecasts and forecast replies and for resolving identified exceptions in an 'n-tier supply chain' of an OEM, CM/distributors and suppliers.
This is a specific process scenario to address the identified strategic forecasting painpoints of data latency, forecast completeness and multiplied forecasts in EC supply chains. In addition, there usually are parallel strategic forecast processes in place between the CM/distributors and suppliers.

The following assumptions exist on the supply chain structure:

· OEM manufactures products.

· CM manufactures complete products to the OEM or sub-products to the products manufactured by the OEM. Typically as OEM has multiple CMs.

· Supplier manufactures components for the CM. Typically there are multiple suppliers.

· Distributor distributes components to the CM and the OEM. 
In this kind of scenario, the OEM is normally responsible for coordinating contracts and prices. CM/distributors may need visibility to the strategic forecast shared between OEM and suppliers.

Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast and receiving the forecast reply. Forecast owner in this scenario is an OEM having the most complete demand picture for the supply chain.

· Forecast recipients are the parties receiving the forecasts and sending the forecast replies. Forecast recipients in this scenario are a CM or a distributor and a supplier.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (Separate process scenario):

· Collaborative strategic forecast process (also the collaborative capacity planning process could be applied)

	Preconditions
	Trading Partner Agreement (TPA) must be negotiated between Forecast owner and forecast recipient as a precondition. The TPA should contain, but is not limited to, the following information:

· Preconditions for the collaborative strategic forecast


Table 5: Scenario characteristics

4.1.4.1   Course of Action

In the following, the course of the business process scenario is defined.

Course of action:

· Forecast owner updates own strategic plan based on a change in demand if necessary.

· Forecast owner and Forecast recipients perform the collaborative strategic forecast process (the collaborative strategic forecast process is a separate process scenario in this document). (PIP2C8, 4A1, 4A5, 4A6)

· Forecast owner uses the forecast replies to earlier recognize possible constraints in the expected flow of products or upside/downside potential.
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Forecast owner uses this information to create subsequent forecast and forecast reply information to other trading partners in the supply chain. 

Figure 9: N-tier collaborative strategic forecast process 

4.1.4.2   Business value

Expected business value of the n-tier collaborative strategic forecast process:

· reduced data latency and improved forecast completeness and visibility at suppliers leading to efficiency improvements in the supply chain

· enables using aggregated capability information of both CM/distributors and suppliers at OEM for creating subsequent forecasts and forecast replies to trading partners within the supply chain. This improves forecast accuracy in the supply chain.
4.2   Order Forecast Process Use Case

A process use case is a generalized description of a business process. A single process use case may contain multiple process scenarios. Process scenarios describe a specific flow of activity within a use case. The process use cases and process scenarios described in this document are typical examples but not the only possible way using the RosettaNet Collaborative Forecasting Partner Interface Processes (PIPs).
Purpose of this use case is to describe the typical process scenarios within the scope of the order forecast process. Different process scenarios within this use case are:
· Order forecast processes. This process scenario defines three alternative processes for sending order forecasts to Forecast recipient to be used in Forecast recipient's build plan. The process is a one-way push of information in which forecast reply is not exchanged. An order forecast can either be embedded release, threshold release or planning release type of a forecast depending on the inventory management program in use:

1. Embedded release forecast / replenishment process. This process scenario defines an integrated process for order forecasting and replenishment/release by sharing an embedded release type of a forecast (PIP 4A2 Notify of Embedded Release Forecast) in a frequent enough schedule. The embedded release forecast supports CMI programs. An embedded release forecast contains planning demand and embedded material release triggers. A separate material release process is not needed.

2. Threshold release forecast / replenishment process. This process scenario defines an integrated process for order forecasting and replenishment/release by sharing a threshold release type of a forecast (PIP 4A3 Notify of Threshold Release Forecast) in a frequent enough schedule. The threshold release forecast supports SMI programs. A threshold release forecast contains planning demand and inventory status, inventory target and optionally shipment receipts information enabling transfer of inventory management responsibility to forecast recipient. A separate material release process is not needed.

3. Planning release forecast process. This process scenario defines a process for simple order forecasting by sharing a planning release type of a forecast (PIP 4A4 Notify of Planning Release Forecast). A planning release forecast contains planning demand only. A separate material release process is needed to drive actual shipment of products at Forecast recipient (see 'Material release process ').

· Collaborative order forecast process. This process scenario defines a process for sharing order forecasts and forecast replies when necessary and for resolving identified exceptions between Forecast owner and recipient. The process is two-way sharing of information.

· N-tier collaborative order forecast processes. This process scenario defines a process for sharing order forecasts and forecast replies and for resolving identified exceptions in an 'n-tier supply chain' of an OEM, CM/distributors and suppliers.

The Exception management process use case includes process scenarios also for order forecasting.

· Forecast change exception process

· Projected inventory exception process

· Order forecast and reply deviation exception process

Furthermore, PIP 4A4 corresponds most closely to the CPFR order forecast. There is no concept of release in CPFR. However, the equivalent of the PIP 4A3 could be constructed as a combination of CPFR messages. Additional information: www.cpfr.org
4.2.1   Embedded Release Forecast / Replenishment Process 

Purpose of the process scenario is to define an integrated process for order forecasting and replenishment/release by sharing an embedded release type of a forecast in a frequent enough schedule. The embedded release forecast supports CMI programs. An embedded release forecast contains planning demand and embedded material release triggers. A separate material release process is not needed.

Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast and calculating replenishment requirements. Forecast owner could be an OEM, a CM, a distributor, a supplier or another supply chain company.

· Forecast recipient is the party receiving the forecast and replenishing Forecast owner's inventory. Forecast recipient could be an OEM, a CM, a distributor, a supplier or another supply chain company.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (Separate process scenario):

· Forecast change exception process

	Preconditions
	Trading Partner Agreement (TPA) must be negotiated between Forecast owner and forecast recipient as a precondition. The TPA should contain, but is not limited to, the following information:

· Define which products are to be included in the forecast 

· Describe a procedure for adding products to the forecast 

· Describe a procedure for removing products from the forecast 

· Define the forecast transmission frequency 

· Describe quantity definitions and netting procedures if needed, for example; using gross quantities versus net quantities 

· Describe date definitions, for example; using scheduled dock dates versus ship dates 

· Define forecast horizon 

· Define financial/legal liability (trade off zone) 

· Define exception criteria and exception management processes 

· Describe pricing procedures 

· Identify transfer of title 

· Describe billing and payment cycles 

· Determine the shipment authorization trigger to use, for example; choose frozen zone or ship authorization indicator


Table 6: Scenario characteristics

4.2.1.1   Course of Action

In the following, the course of the business process scenario is defined.

Course of action:

· Forecast owner creates an embedded release type of an order forecast at the orderable level to forecast recipient according to agreed schedule or when relevant changes in demand occur. Forecast owner calculates replenishment requirements based on the latest demand and embeds the calculated replenishment requirements to the forecast. Forecast owner and forecast recipient may have agreed that only relevant changes to the previous forecasts are communicated. The partners may also have agreed that unconstrained, constrained, upside and/or downside forecasts are shared. Forecast owner sends the forecast. (PIP4A2)

· Forecast recipient receives the forecast.

· Forecast owner and forecast recipient perform agreed exception management process in case an exception condition occurs. In this scenario, a typical exception would be a forecast change outside agreed tolerance (Exception management process is a separate use case). (PIP4A6)

· Forecast recipient decides whether own build plan should be updated.

· Forecast recipient updates own build plan if necessary.

· Forecast recipient replenishes Forecast owner's location based on the replenishment requirements embedded into the forecast.
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Figure 10: Embedded Release Forecast / Replenishment process 

4.2.1.2   Business value

Expected business value of embedded release forecast / replenishment process:

· reduces volume of for Purchase Order processing

· enables integration of forecast and release processes into a single process: communication of both future product planning demand information allowing a Forecast recipient to use this information in their build plan and firm demand (shipment release) information triggering a Forecast recipient to ship product.

4.2.2   Threshold Release Forecast / Replenishment Process 

Purpose of the process scenario is to define an integrated process for order forecasting and replenishment/release by sharing a threshold release type of a forecast in a frequent enough schedule. The threshold release forecast supports SMI programs. A threshold release forecast contains planning demand and inventory status, inventory target and optionally shipment receipts information enabling transfer of inventory management responsibility to forecast recipient. A separate material release process is not needed.

Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast. Forecast owner could be an OEM, a CM, a distributor, a supplier or another supply chain company
· Forecast recipient is the party receiving the forecast, calculating replenishment requirements and replenishing Forecast owner's inventory. Forecast recipient could be an OEM, a CM, a distributor, a supplier or another supply chain company.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (Separate process scenario):

· Forecast change exception process

	Preconditions
	Trading Partner Agreement (TPA) must be negotiated between Forecast owner and forecast recipient as a precondition. The TPA should contain, but is not limited to, the following information:

· Define which products are to be included in the forecast 

· Describe a procedure for adding products to the forecast 

· Describe a procedure for removing products from the forecast 

· Define the forecast transmission frequency 

· Describe quantity definitions and netting procedures if needed, for example; using gross quantities versus net quantities 

· Describe date definitions, for example; using scheduled dock dates versus scheduled ship dates 

· Define forecast horizon 

· Define financial/legal liability (trade off zone) 

· Define exception criteria and exception management processes 

· Describe pricing procedures 

· Identify transfer of title

· Describe billing and payment cycles 

· Identify non-consignment or consignment stock level controls (on-hand quantity, minimum and/or maximum quantity) and the trigger for billing, which is the notification of consumption.


Table 7: Scenario characteristics

4.2.2.1   Course of Action

In the following, the course of the business process scenario is defined.

Course of action:

· Forecast owner creates and sends a threshold release type of an order forecast at the orderable level to forecast recipient according to agreed schedule or when relevant changes in demand occur. Forecast owner and forecast recipient may have agreed that only relevant changes to the previous forecasts are communicated. The partners may also have agreed that unconstrained, constrained, upside and/or downside forecasts are shared. (PIP4A3)

· Forecast recipient receives the forecast.

· Forecast owner and forecast recipient perform agreed exception management process in case an exception condition occurs. In this scenario, a typical exception would be a forecast change outside agreed tolerance (Exception management process is a separate use case). (PIP4A6)

· Forecast recipient decides whether own build plan should be updated.

· Forecast recipient updates own build plan if necessary.

· Forecast recipient calculates replenishment requirements based on the demand, inventory target and on-hand inventory information within the forecast. Optionally, shipment receipt information may be sent and used as well to identify in-transit quantities. The replenishment calculation is triggered by receipt of the forecast.

· Forecast recipient replenishes Forecast owner's location based on the calculated replenishment requirements.
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Figure 11: Threshold Release Forecast / Replenishment process 

4.2.2.2   Business value

Expected business value of threshold release forecast / replenishment process:

· reduces volume of for Purchase Order processing, enables integrating forecast and release processes into a single process and enables transferring inventory management responsibility to Forecast recipient

4.2.3   Planning Release Forecast Process 

Purpose of the process scenario is to define a process for simple order forecasting by sharing a planning release type of a forecast. A planning release forecast contains planning demand only. A separate material release process is needed to drive actual shipment of products at Forecast recipient (see 'Material release process'). The process is a one-way push of information in which forecast reply is not exchanged.

Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast. Forecast owner could be an OEM, a CM, a distributor, a supplier or another supply chain company.

· Forecast recipient is the party receiving the forecast. Forecast recipient could be an OEM, a CM, a distributor, a supplier or another supply chain company.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (Separate process scenario):

· Forecast change exception process

	Preconditions
	Trading Partner Agreement (TPA) must be negotiated between Forecast owner and forecast recipient as a precondition. The TPA should contain, but is not limited to, the following information:

· Define which products are to be included in the forecast 

· Describe a procedure for adding products to the forecast 

· Describe a procedure for removing products from the forecast 

· Define the forecast transmission frequency

· Describe quantity definitions and netting procedures if needed, for example; using gross quantities versus net quantities 

· Describe date definitions, for example; using scheduled dock dates versus scheduled ship dates 

· Define forecast horizon 

· Define financial/legal liability (trade off zone) 

· Define exception criteria and exception management processes 


Table 8: Scenario characteristics

4.2.3.1   Course of Action

In the following, the course of the business process scenario is defined.

Course of action:

· Forecast owner creates and sends a planning release type of an order forecast at the orderable level to forecast recipient according to agreed schedule or when relevant changes in demand occur. Forecast owner and forecast recipient may have agreed that only relevant changes to the previous forecasts are communicated. The partners may also have agreed that unconstrained, constrained, upside and/or downside forecasts are shared. (PIP4A4)

· Forecast recipient receives the forecast.

· Forecast owner and forecast recipient perform agreed exception management process in case an exception condition occurs. In this scenario, a typical exception would be a forecast change outside agreed tolerance (Exception management process is a separate use case). (PIP4A6)

· Forecast recipient decides whether own build plan should be updated.

· Forecast recipient updates own build plan if necessary.
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Figure 12: Planning Release Forecast process  

4.2.4   Collaborative Order Forecast Process 

Purpose of the process scenario is to define a process for sharing order forecasts and forecast replies when necessary and for resolving identified exceptions between Forecast owner and recipient. The process is two-way sharing of information.
Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast and receiving the forecast reply. Forecast owner could be an OEM, a CM, a distributor, a supplier or another supply chain company. There may also be models in which a third party receives the forecast reply instead of the Forecast owner. In this case the party receiving the reply is called as Forecast reply recipient.

· Forecast recipient is the party receiving the forecast and sending the forecast reply. Forecast recipient could be an OEM, a CM, a distributor, a supplier or another supply chain company.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (separate process scenario):

· Embedded release forecast process, Threshold release forecast process or Planning release process

· Order forecast and reply exception processes: Order forecast and reply deviation exception process, or Projected inventory exception process

	Preconditions
	Trading Partner Agreement (TPA) must be negotiated between Forecast owner and forecast recipient as a precondition. The TPA should contain, but is not limited to, the following information:

· Preconditions for the order forecast process (Embedded release forecast, Threshold release forecast or Planning release forecast process)

· Define which products are to be included in the forecast reply

· Describe a procedure for adding products to the forecast reply

· Describe a procedure for removing products from the forecast reply

· Define the forecast reply transmission frequency

· Describe quantity definitions and netting procedures if needed for forecast reply

· Describe date definitions for forecast reply, for example; using scheduled dock dates versus scheduled ship dates

· Define financial and/or legal liability for forecast reply

· Define forecast reply horizons


Table 9: Scenario characteristics
4.2.4.1   Course of Action

In the following, the course of the business process scenario is defined.

Collaborative Order Forecast Process - reply to received forecast only:

· Forecast owner and forecast recipient perform the order forecast process (PIP4A2, 4A3 or 4A4 and PIP4A6)

· Forecast recipient determines whether a forecast reply is needed based on the TPA or service contract.

· Forecast recipient creates and sends a forecast reply on the projected available product quantity based on own capability. Forecast owner and forecast recipient may have agreed that only relevant changes to the previous reply are communicated or that the forecast reply is given only when exceptions occur. Furthermore, forecast acceptance, forecast commits, upside capability, downside capability, supply and/or projected available inventory could be shared in a forecast reply if agreed upon. 
 (PIP4A5)

· Forecast owner receives the forecast reply.

· Forecast owner and forecast recipient perform the agreed exception management process in case an exception condition occurs. In this scenario a typical exception would be a supply mismatch outside the agreed tolerance or an inventory target violation. (Exception management process is a separate use case in this document). (PIP4A6)

· Forecast owner uses the forecast reply to earlier recognize possible constraints in the expected flow of products or upside/downside potential.
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Forecast owner uses this information to create subsequent forecast and forecast reply information to other trading partners in the supply chain. Forecast owner and forecast recipient may have agreed to first share an unconstrained forecast and then, based on all forecast replies given to forecast owner, share a finalized/constrained forecast.

Figure 13: Collaborative Order Forecast Process - reply to received forecast only

Collaborative Order Forecast Process - capability change initiated forecast reply:
· Forecast recipient determines whether a forecast reply is needed based on the TPA or service contract.

· Forecast recipient creates and sends based on own capability a new revision of the forecast reply. Forecast owner and forecast recipient may have agreed to share forecast commit, upside capability and/or downside capability. (PIP4A5)

· Forecast owner receives the forecast reply.

· Forecast owner and forecast recipient perform the agreed exception management process in case an exception condition occurs. One example of exception resolution is to create and send a revised forecast reply (Exception management process is a separate use case in this document). (PIP4A6)

· Forecast owner uses the forecast reply to earlier recognize possible constraints in the expected flow of products or upside/downside potential
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Figure 14: Collaborative Order Forecast Process - capability change initiated forecast reply
4.2.4.2   Business value

Expected business value of collaborative order forecasting process:

· enables Forecast owner to use the forecast reply to earlier recognize possible constraints in the expected flow of products or upside/downside potential, and enables Forecast owner to use the forecast reply information to create subsequent forecast and forecast reply information to other trading partners in the supply chain.

Expected business value of collaborative order forecasting process triggered by a change in Forecast recipient's capability (Collaborative Order Forecast Process - capability change initiated forecast reply):

· enables Forecast recipient to give an unsolicited response to Forecast owner when sudden changes (up or down) in Forecast recipient's capability occur, and enables Forecast owner to use the latest capability information in creation of new forecasts and forecast replies to Forecast recipient and to other trading partners within the supply chain
4.2.5   N-tier Order Forecast Process

Purpose of the process scenarios is to define a process for sharing order forecasts and forecast replies and for resolving identified exceptions in an 'n-tier supply chain' of an OEM, CM/distributors and suppliers. 

This is a specific process scenario to address the identified forecasting painpoints of data latency, forecast accuracy, and poor supply chain visibility to forecast, capability and exception information in EC supply chains. In addition, there may also be a parallel collaborative order forecast processes in place between the OEM and the supplier in case the OEM and the CM manufacture same products.

The following assumptions exist on the supply chain structure:

· OEM manufactures products.

· CM manufactures complete products to the OEM or sub-products to the products manufactured by the OEM. Typically as OEM has multiple CMs.

· Supplier manufactures components for the CM. Typically there are multiple suppliers.

· Distributor distributes components to the CM and the OEM. 

Two separate n-tier process scenarios are explained.

Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast and receiving the forecast reply. Forecast owner in scenario 1 is an OEM and in scenario 2 a CM/distributor. In both scenarios the actual demand data originates from the CM/distributor.

· Forecast recipients are the parties receiving the forecasts and sending the forecast replies. Forecast recipient in these scenarios is a supplier.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (separate process scenario):

· Collaborative order forecast process

	Preconditions
	Trading Partner Agreement (TPA) must be negotiated between Forecast owner and forecast recipient as a precondition. The TPA should contain, but is not limited to, the following information:

· Preconditions for the collaborative order forecast process


Table 10: Scenario characteristics
4.2.5.1    Course of Action

In the following, the courses of the business process scenarios are defined.

N-tier Collaborative Order Forecast Process - upper tier Forecast owner:

· CM or distributor creates an order forecast for supplier and sends it to the OEM based on a change in demand.

· OEM receives the order forecast.

· OEM consolidates and analyzes the order forecast sent by multiple CMs and/or distributors.

· OEM and supplier perform the collaborative order forecast process (the collaborative order forecast process is a separate process scenario in this document). (PIP4A2, 4A3 or 4A4, 4A5, 4A6)

· OEM uses the forecast replies to earlier recognize possible constraints in the expected flow of products in the supply chain or upside/downside potential.

· OEM sends notifications on relevant exceptions to relevant CMs and/or distributors. The exception may be for example on possible constraints in the expected flow of components. (4A6)
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 Figure 15: N-tier Collaborative Order Forecast Process - upper tier Forecast owner

N-tier Collaborative Order Forecast Process - middle tier Forecast owner:

· CM or distributor and supplier perform the collaborative order forecast process (the collaborative order forecast process is a separate process scenario in this document). (PIP4A2, 4A3 or 4A4, 4A5, 4A6)

· CM or distributor and supplier send notifications on relevant forecasts, forecast replies and/or exceptions to OEM. (PIP4A2, 4A3 or 4A4, 4A5, 4A6)

· OEM receives the notifications.

· OEM consolidates, monitors and analyzes the forecast, forecast reply and exception information and uses it for planning purposes. OEM participates in exception resolution if necessary if agreed upon.
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Figure 16: N-tier Collaborative Order Forecast Process - middle tier Forecast owner

4.2.5.2   Business value

Expected business value of the n-tier collaborative order forecast process:

· enables OEM to consolidate and monitor the visibility to demand, supply and exception information on certain key products between multiple CM/distributors and suppliers in their supply chain

· visibility to the most critical exceptions in the supply chain provides early warnings to the OEM and CM/distributor to be utilized in adjusting own operations without delays

· reduced data latency and improved forecast accuracy and visibility leading to efficiency improvements in the supply chain

4.3   Replenishment Process Use Case

A process use case is a generalized description of a business process. A single process use case may contain multiple process scenarios. Process scenarios describe a specific flow of activity within a use case. The process use cases and process scenarios described in this document are typical examples but not the only possible way using the RosettaNet Collaborative Forecasting Partner Interface Processes (PIPs).
Purpose of this use case is to describe the typical process scenarios within the scope of the replenishment process. Different process scenarios within this use case are:
· Material release replenishment process. This process scenario defines a process for sharing separate order forecasts and material releases in a supply chain of a customer and supplier. The forecast used is PIP 4A4 Notify of Planning Release Forecast. The material release supports CMI and consignment programs.

· Consignment inventory replenishment processes. This process scenario defines a process for consigned inventory in a supply chain of a customer, a consignment warehouse manager and a supplier.

In addition, the following process scenarios in the Order forecast use case describe integrated processes for order forecasting and replenishment/release: 

· Embedded release forecast / replenishment process. This process scenario defines an integrated process for order forecasting and replenishment/release by sharing an embedded release type of a forecast (PIP 4A2 Notify of Embedded Release Forecast) in a frequent enough schedule. The embedded release forecast supports CMI programs. An embedded release forecast contains planning demand and embedded material release triggers. A separate material release process is not needed.

· Threshold release forecast / replenishment process. This process scenario defines an integrated process for order forecasting and replenishment/release by sharing a threshold release type of a forecast (PIP 4A3 Notify of Threshold Release Forecast) in a frequent enough schedule. The threshold release forecast supports SMI programs. A threshold release forecast contains planning demand and inventory status, inventory target and optionally shipment receipts information enabling transfer of inventory management responsibility to forecast recipient. A separate material release process is not needed.

The exception management process use case includes a process scenario for replenishment.

· Replenishment exception process

4.3.1   Material Release Replenishment Process 

Purpose of this process scenario is to define a process for sharing separate order forecasts and material releases in a supply chain of a customer and supplier. The forecast used is PIP 4A4 Notify of Planning Release Forecast. The material release supports CMI and consignment programs
. 

In this scenario the customer wants to maintain lean inventories on the shop floor and therefore has the need to convey precise delivery requirements in synchronization with production requirements to trigger product shipment from supplier or consigned warehouse.

Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast and material release and consumes product in the supply chain. Forecast owner could be an OEM, a CM, a distributor, a supplier or another supply chain company.

· Forecast recipient is the party receiving the forecast and building the product. Forecast recipient could be an OEM, a CM, a distributor, a supplier or another supply chain company.

· Material Release Information Provider is the party sending a material release to the Supplier. In this scenario, Forecast owner and Material Release Information Provider are the same party.

· Material Release Information User is the party requiring material release information from the customer to manage shipments. In this scenario, Forecast recipient and Material Release Information User are the same party.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (Separate process scenario):

· Planning release forecast process

· Exception management process, Replenishment exception process

	Preconditions
	Trading Partner Agreement (TPA) must be negotiated between trading partners as a precondition for PIP4D1. The TPA should contain, but is not limited to, the following information:

· Preconditions for order forecast process using PIP 4A4

· frequency of transmission

· occurrences of change

· time horizon

· non-disclosure clause

In addition, at the moment of sending the material release (PIP4D1):

· A purchase order or other contractual agreement to provide product exists and forecast exists

· Material release need exists

· Material Release Notification exists and is valid


Table 11: Scenario characteristics

4.3.1.1   Course of Action

In the following, the course of the business process scenario is defined.

Material Release Replenishment Process:

· Forecast owner sends a forecast based upon timing defined in the TPA (PIP4A4)

· Forecast recipient builds and stocks product in anticipation of material release

· Forecast owner calculates replenishment requirements and determines whether replenishment is needed.  This is often a trigger from the manufacturing floor when inventory levels fall below a defined point.

· Forecast owner/Material Release Information Provider creates and sends material release to Material Release Information User (PIP4D1)

· Forecast recipient/Material Release Information User receives the material release

· Material Release Information User ships product to meet the material release
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Figure 17: Material Release Replenishment Process

Material Release Replenishment Process with response:

· Forecast owner sends a forecast based upon timing defined in the TPA (PIP4A4)

· Forecast recipient builds and stocks product in anticipation of material release

· Forecast owner calculates replenishment requirements and determines whether replenishment is needed.  This is often a trigger from the manufacturing floor when inventory levels fall below a defined point.

· Forecast owner/Material Release Information Provider creates and sends material release to Material Release Information User (PIP4D1)

· Forecast recipient/Material Release Information User receives the material release

· Material Release Information User ships product to meet the material release

· Material Release Information User sends ASN to Forecast owner/Material Release Information Provider to acknowledge shipment has occurred to meet material release ship requirement (PIP3B2)

· Forecast owner/Material Release Information Provider receives ASN
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Figure 18: Material Release Replenishment Process with response

4.3.2   Consignment Inventory Replenishment Process 

Purpose of this process scenario is to define a process for consigned inventory in a supply chain of a customer, a consignment warehouse manager and a supplier.

In this scenario there is a need to trigger invoicing
 and to synchronize shipment, inventory, receipt, and payment processes and information between a customer and supplier where there may be a third party. There is also a need to insure ability to reconcile inventory.

The following assumptions exist on the supply chain structure:

· Customer manufactures end products

· Supplier ships component products to consignment warehouse manager

· Consignment warehouse manager manages shipments of component products to the customer

Characteristics of this scenario are described in the table below.

	Actors
	· Customer is the party pulling product from the consigned location. The customer could be an OEM, a CM, a distributor, a supplier or another supply chain company
· Supplier is the party replenishing product into the consigned location and receiving the consumption notification to generate an invoice and reconcile inventories. Supplier could be an OEM, a CM, a distributor, a supplier or another supply chain company.
· 3rd Party Logistics Service Provider is the party managing product shipments to the customer and communicating consumption to the supplier.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (Separate process scenario):

· Order forecast process with PIP4A3 Threshold release forecast

	Preconditions
	Trading Partner Agreement (TPA) must be negotiated between trading partners as a precondition for PIP4B3. The TPA should contain, but is not limited to, the following information:

· Preconditions for order forecast process using PIP 4A3

· frequency of transmission

· occurrences of change

· time horizon

· non-disclosure clause

In addition, at the moment of sending the consumption notification (PIP 4B3):

· A purchase order or other contractual agreement to provide product exists

· Product consumption has occurred and Consumption Notification exists and is valid


Table 12: Scenario characteristics

4.3.2.1    Course of Action

In the following, the course of the business process scenario is defined.

Consignment Inventory Replenishment Process:

· Customer and supplier perform the order forecast process using a threshold release forecast (PIP4A3 and PIP4A6 for exceptions)

· Supplier builds and ships products to the consignment warehouse based on the demand, inventory and inventory target information within the threshold release forecast sent by the customer

· Supplier creates and sends an advance shipment notification to customer (PIP3B2)

· 3rd Party receives the advance shipment notification

· 3rd Party creates and sends a shipment receipt notification as the shipment is received (PIP4B2)

· Supplier receives the shipment receipt notification

· Customer calculates replenishment requirements from the consignment warehouse to own JIT production line

· Customer creates and sends material release to the 3rd party managing the consignment warehouse (PIP4D1)

· 3rd Party receives the material release

· 3rd Party picks and ships product to customer to meet the material release requirement

· 3rd Party creates and sends an advance shipment notification to customer and supplier (PIP3B2)

· Customer and supplier receive the advance shipment notifications

· Customer creates and sends a shipment receipt notification as the shipment is received (PIP4B2)

· Supplier receives the shipment receipt notification

· Customer creates and sends a consumption notification to supplier (PIP4B3)

· Supplier receives the consumption notice
· Supplier creates and sends an invoice to the customer (PIP3C3)

· Customer receives and pays the invoice

· Customer creates and sends a Remittance Advice to supplier (PIP3C6)

· Supplier receives the payment and the Remittance Advice
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Figure 19: Consignment Inventory Replenishment Process

4.3.2.1.1 Consignment Inventory Replenishment Process - Self-Billing Invoice consumption trigger
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Figure 20: Consignment Inventory Replenishment Process - Self-Billing Invoice consumption trigger

4.4   Exception Management Process Use Case

A process use case is a generalized description of a business process. A single process use case may contain multiple process scenarios. Process scenarios describe a specific flow of activity within a use case. The process use cases and process scenarios described in this document are typical examples but not the only possible way using the RosettaNet Collaborative Forecasting Partner Interface Processes (PIPs).
Collaboration is a process in which trading partners work jointly on plans and issues. One mechanism for identifying and resolving issues is exceptions. One deliverable of the RosettaNet Collaborative Forecasting - Phase (2) is an exception Partner Interface Process (PIP) to enhance communication and responsiveness of trading partners in forecast-driven relationships.

The RosettaNet collaborative forecasting exception model is based on the Collaborative Planning, Forecasting and Replenishment (CPFR() exception model in the retail industry. 
Purpose of this use case is, first to define a generic exception management process. The generic exception management process scenario is applied in the other scenarios. Second, this use case describes how the exception management process works in conjunction with collaborative forecasting PIPs. Different process scenarios within this use case are the following.
· Generic exception management process. This process scenario defines a generic supply chain exception management process flow between the exception stakeholders regardless of whether a strategic forecast, an order forecast, or a replenishment process is in question.

· Forecast change exception process. This process scenario defines how the generic exception management process can be used in a forecasting process between a customer and supplier to notify excessive forecast changes and to immediately trigger corrective actions if needed.

· Strategic forecast and reply deviation exception process. This process scenario defines how the generic exception management process can be used in a collaborative strategic forecast process between a customer and supplier.

· Projected inventory exception process. This process scenario defines how the generic exception management process can be used in a collaborative order forecast process between a customer and supplier (SMI program).

· Order forecast and reply deviation exception process. This process scenario defines how the generic exception management process can be used in a collaborative order forecast process between a customer and supplier.

· Replenishment exception process. This process scenario defines how the generic exception management process can be used in a replenishment process between a customer and supplier.

· Key performance indicator exception process. This process scenario defines how the generic exception management process can be used in collaborative performance measurement between a customer and supplier to notify issues on process performance and to immediately trigger corrective actions if necessary.

Application of the actual flow of actions in the Generic exception management process is not limited to collaborative forecasting. See also 'RosettaNet Collaborative Forecasting Exceptions' in Appendices for more details on the exception notification message.

4.4.1   Generic Exception Management Process 

Purpose of the process scenario is to define a generic supply chain exception management process flow between the exception stakeholders regardless of whether a strategic forecast, an order forecast, or a replenishment process is in question.

Some parts of the exception management process may be internal and some between the trading partners. The trading partners agree in the TPA or in other service contract upon what happens when an exception condition occurs. If automation is to support the exception management process, one pre-condition is to use a set of standard exception criteria i.e. standard exception types and tolerances. The urgency to resolve an exception condition usually becomes higher as the replenishment horizon approaches the current timeframe, especially in forecasting, as well as if severity of the exception is higher. 

All exceptions may not be resolved. Exceptions reflect the latest information exchanged in the business process. An update to the information exchanged (such as sharing a new forecast or forecast reply) either resolves or supersedes previous exceptions and may or may not create new updated exceptions. Old exceptions may be stored for performance measurement purposes.

Exception monitoring could be done by any of the trading partners or by another external party. However, it is not optimal to monitor same exception in multiple places. The Exception definer is supposed to identify exceptions based on the shared information and alert the exception stakeholders as exceptions occur by sending an event-based exception notification. The exception notification message is supposed to trigger the agreed exception management process at the stakeholders. The actual exception message choreographies between the stakeholders vary. The exception notification messages would be sent to alert all stakeholders only in case monitoring is done by an external party. PIP 4A6 Notify of Forecasting Exception supports the notification process and also enables communication of exception status.
Characteristics of this scenario are described in the table below.

	Actors
	Exception stakeholders are the relevant trading partners and parties that need visibility to a specific exception condition or should resolve that exception in a supply chain. An exception stakeholder could be an OEM, a CM/distributor, a customer, a supplier and/or another supply chain company concerning a specific exception.

· The party/organization monitoring, identifying exception conditions based on the agreed exception thresholds and sending notifications on exception conditions is Exception definer.

· The party/organization that requires visibility to the exception condition and is receiving notifications on exception condition is Exception recipient.

	Preconditions
	Trading Partner Agreement (TPA) or other service contract must be negotiated between the stakeholders as a precondition. The agreement should contain, but is not limited to, the following information:

· Define used exception criteria (exception types and tolerances)

· Define how the exception criteria is updated

· Define exception management processes and resolution responsibilities (stakeholder leading resolution of an exception)

· Define exception escalation processes

· Define use of exception lifecycle notifications


Table 13: Scenario characteristics

The VICS CPFR process provides a possibility for defining and sharing exception criteria (the rules that trigger exceptions). Sharing of exception criteria could be considered an alternative to the sending of exception messages, as each company could trigger equivalent exceptions privately, using a shared set of rules. This process would require a separate RosettaNet PIP in addition to the PIP 4A6. In the absence of any standard mechanisms for sharing information about higher-level entities in product and/or location hierarchies, exception criteria must be defined and shared at the lowest level of product/location combination. As a result, thousands to millions of criteria would be required to represent all the rules for a trading relationship. Optionally, trading partners may agree to use specific location identifiers to aggregate data of other locations and proprietary identifiers to aggregate products to higher-level entities of product hierarchy. The exception criteria message is left for future RosettaNet development.

4.4.1.1   Course of Action

In the following, the course of the generic exception management process scenario is defined.

Default and starting state of the process is when trading partners share information in a business process and no exception condition exists.

· Exception definer identifies an exception condition based on the exception criteria agreed in the TPA or other service contract and identifies relevant stakeholders that need visibility to the specific exception or should resolve the exception within a supply chain. 

· Exception definer notifies the stakeholders on the occurring exception condition by creating and sending event-based notification. State of the exception in this phase is 'new'. (PIP4A6)

· Stakeholders receive the notification.

· A stakeholder may optionally communicate exception status/acknowledgement to other stakeholders and/or to the Exception definer. Status of the exception in this phase is 'acknowledged'. (PIP4A6)

· Exception resolution:

· The stakeholder leading the resolution defines whether the exception condition is such that it can be resolved automatically or whether it requires human interaction internally at the stakeholder or between the other stakeholders.

· In case the exception can be resolved automatically:

· Automatic resolution using defined resolution model.

· In case collaboration is needed for exception resolution:

· The leading stakeholder and other stakeholders collaborate on the exception condition. By nature, this should include real collaboration and human interaction.

· Stakeholders analyze options for optimal exception resolution.

· Stakeholders change status of the exception condition based on the analysis. Status in this phase is either resolved, unresolvable, escalated or superseded. See Figure 28: Exception Status Transitions.

· A stakeholder may optionally communicate exception status to the other stakeholders and/or to the Exception definer (PIP4A6)

· Exception definer and/or other stakeholders receive the status notification and synchronize the exception information. 

· Process returns back to the default start state.
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Figure 21: Generic exception management process 
4.4.1.2   Business value

Expected business value of exception management process using PIP4A6 Notify of Forecasting Exception:

· Enables a company to use a standard set of exception types with multiple trading partners

· Enables iterative exception and exception lifecycle and status notification exchange between two or more trading partners

· Enables exchanging exception information at company level and organizing exception responsibilities, stakeholder notification, escalation and exception management internally within companies

· Enables company-level performance monitoring of the exception management process (number of exceptions, resolution times etc.)

· Enables 'real-time' alerting of trading partners, instead of requiring them to continuously monitor a website (in addition to other partners' websites)

· Enables 'real-time' alerting on KPI exceptions, resulting in rapid, continuous collaboration process improvement in a supply chain

· Enables full RosettaNet PIP support for the CPFR model

Value of a specific forecasting exception PIP vs. a generic exception PIP:

· Contains needed data to trigger automatic problem resolution processes e.g. compared to emails with hyperlinks to data, pagers or short messages

· Machine process-ability

· Ability to standardize escalation and operating procedures

4.4.2   Forecast Change Exception Process

This process scenario describes how the generic exception management process can be used in a forecasting process between a Forecast owner and a Forecast recipient to notify excessive forecast changes and to immediately trigger corrective actions if needed.

Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast. Forecast owner could be an OEM, a CM, a distributor, a supplier or another supply chain company.

· Forecast recipient is the party receiving the forecast. Forecast recipient could be an OEM, a CM, a distributor, a supplier or another supply chain company.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (separate process scenario):

· Generic exception management process

	Preconditions
	As a pre-condition TPA and other service contract should define the following:

· Exception criteria:

· Monitored exception type: excessive change between two generations of a forecast (a forecast comparison exception)

· Exception tolerances: allowed gaps between new forecast and a previous forecast for time horizons and how these tolerances are updated

· The exception management process triggered as this exception occurs including the escalation process

· Exception stakeholders and resolution responsibilities (stakeholder leading resolution of an exception)

· Use of exception lifecycle notifications

· Preconditions for the strategic forecast process using PIP 4A1 or for the order forecast process (Embedded release forecast, Threshold release forecast or Planning release process)


Table 14: Scenario characteristics

4.4.2.1   Course of Action

Course of action:

· Forecast owner shares forecasts (PIP4A1, 4A2, 4A3 or 4A4) based on changes in demand in a forecasting process

· Forecast owner and Forecast recipient perform the generic exception management process as agreed in the TPA or other service contract (PIP4A6)

Exception definer compares new forecasts to previous forecast(s), identifies exceptions based on the agreed exception tolerances and notifies Forecast owner and Forecast recipient as exceptions occur
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Figure 22: Forecast change exception process

4.4.3   Strategic Forecast and Reply Deviation Exception Process 

This process scenario describes how the generic exception management process can be used in a collaborative strategic forecast process between a Forecast owner and Forecast recipient.

Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast and receiving the forecast reply. Forecast owner could be an OEM, a CM, a distributor, a supplier or another supply chain company.

· Forecast recipient is the party receiving the forecast and sending the forecast reply. Forecast recipient could be an OEM, a CM, a distributor, a supplier or another supply chain company.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (separate process scenario):

· Generic exception management process  

	Preconditions
	As a pre-condition TPA and other service contract should define the following:

· Exception criteria:

· Monitored exception type: strategic forecast and reply comparison (a forecast comparison exception)

· Exception tolerances: allowed gaps between forecast and reply for time horizons and how these tolerances are updated

· The exception management process triggered as this exception occurs including the escalation process

· Exception stakeholders and resolution responsibilities (stakeholder leading resolution of an exception)

· Use of exception lifecycle notifications

· Preconditions for the collaborative strategic forecast process 


Table 15: Scenario characteristics

4.4.3.1   Course of Action

Course of action:

· Forecast owner and Forecast recipient share strategic forecast (PIP4A1) and reply information (PIP4A5) based on changes in demand or supply in a collaborative strategic forecasting process

· Forecast owner and Forecast recipient perform the generic exception management process as agreed in the TPA or other service contract (PIP4A6)

Exception definer compares the forecast and the reply, identifies exceptions based on the exception tolerances agreed in TPA or other service contract and notifies Forecast owner and Forecast recipient as exceptions occur

· Sending an update to the forecast (PIP4A1) or to the reply information (PIP4A5) based on the agreed exception resolution can close the exception condition. This can also be done in next cycle of forecast and reply.
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Figure 23: Strategic forecast and reply deviation exception process
4.4.4   Projected Inventory Exception Process

This process scenario describes how the generic exception management process can be used in a collaborative order forecast process between a Forecast owner and Forecast recipient (SMI program).

Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast and receiving the forecast reply. Forecast owner could be an OEM, a CM, a distributor, a supplier or another supply chain company.

· Forecast recipient is the party receiving the forecast and sending the forecast reply. Forecast recipient could be an OEM, a CM, a distributor, a supplier or another supply chain company.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (separate process scenario):

· Generic exception management process  

	Preconditions
	As a pre-condition TPA and other service contract should define the following:

· Exception criteria:

· Monitored exception type: projected inventory exception, stockout/understock/overstock (a forecast threshold exception)

· Exception tolerances: projected minimum and maximum inventory targets and how these targets are updated

· The exception management process triggered as this exception occurs including the escalation process

· Exception stakeholders and resolution responsibilities (stakeholder leading resolution of an exception)

· Use of exception lifecycle notifications

· Preconditions for the collaborative order forecast process using PIP 4A3 


Table 16: Scenario characteristics

4.4.4.1   Course of Action

Course of action:

· Forecast owner and Forecast recipient share threshold release forecast (PIP4A3) and reply information (PIP4A5) based on changes in demand or supply in a collaborative forecasting process (SMI program)

· Forecast owner and Forecast recipient perform the generic exception management process as agreed in the TPA or other service contract (PIP4A6)

Exception definer calculates projected available inventory levels based on the demand and inventory status in the forecast and the supply information in the forecast reply, identifies exceptions based on the agreed exception tolerances by comparing the calculated projected inventory to the projected minimum and maximum inventory target levels and notifies Forecast owner and Forecast recipient as the targets are violated and therefore exceptions occur 

· Sending an update to the forecast (PIP4A3) or to the reply information (PIP4A5) based on the agreed exception resolution can close the exception condition. This can also be done in next cycle of forecast and reply.
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Figure 24: Projected inventory exception process

4.4.5   Order Forecast and Reply Deviation Exception Process

This process scenario describes how the generic exception management process can be used in a collaborative order forecast process between a Forecast owner and Forecast recipient.

Characteristics of this scenario are described in the table below.

	Actors
	· Forecast owner is the party sending the forecast and receiving the forecast reply. Forecast owner could be an OEM, a CM, a distributor, a supplier or another supply chain company.

· Forecast recipient is the party receiving the forecast and sending the forecast reply. Forecast recipient could be an OEM, a CM, a distributor, a supplier or another supply chain company.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (separate process scenario):

· Generic exception management process 

	Preconditions
	As a pre-condition TPA and other service contract should define the following:

· Exception criteria:

· Monitored exception type: order forecast and reply comparison (a forecast comparison exception)

· Exception tolerances: allowed gaps between forecast and reply for time horizons and how these tolerances are updated

· The exception management process triggered as this exception occurs including the escalation process

· Exception stakeholders and resolution responsibilities (stakeholder leading resolution of an exception)

· Use of exception lifecycle notifications

· Preconditions for the collaborative order forecast process 


Table 17: Scenario characteristics

4.4.5.1   Course of action

Course of action:

· Forecast owner and Forecast recipient share order forecast (PIP4A2, 4A3 or 4A4) and reply information (PIP4A5) based on changes in demand or supply in a collaborative order forecasting process

· Forecast owner and Forecast recipient perform the generic exception management process as agreed in the TPA or other service contract (PIP4A6)

Exception definer compares the forecast and the reply, identifies exceptions based on the exception tolerances agreed in TPA or other service contract and notifies Forecast owner and Forecast recipient as exceptions occur

· Sending an update to the forecast (PIP4A2, 4A3 or 4A4) or to the reply information (PIP4A5) based on the agreed exception resolution can close the exception condition. This can also be done in next cycle of forecast and reply.
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Figure 25: Order forecast and reply deviation exception process
4.4.6   Replenishment Exception Process

This process scenario describes how the generic exception management process can be used in a replenishment process between a customer and supplier.

Characteristics of this scenario are described in the table below.

	Actors
	· Customer is the party sending the embedded release forecast or material release. Customer could be an OEM, a CM, a distributor, a supplier or another supply chain company.

· Supplier is the party receiving the forecast or material release. Supplier could be an OEM, a CM, a distributor, a component supplier or another supply chain company.
In this type of scenario, the supplier usually performs exception monitoring and PIP4A6 Notify of Forecasting Exception is sent to customer.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (separate process scenario):

· Generic exception management process

	Preconditions
	As a pre-condition TPA and other service contract should define the following:

· Exception criteria:

· Monitored exception type: a problem to meet replenishment requirements sent by customer

· Exception tolerance: allowed gap between replenishment requirements and capability replenish and how this tolerance is updated

· The exception management process triggered as this exception occurs including the escalation process

· Exception stakeholders and resolution responsibilities (stakeholder leading resolution of an exception)

· Use of exception lifecycle notifications

· Preconditions for the embedded release forecast process or the material release process


Table 18: Scenario characteristics

4.4.6.1   Course of action

Course of action:

· Customer calculates replenishment requirements based on demand sends them to supplier either as embedded into forecast (PIP4A2) or as separate material release trigger (PIP4D1)

· Customer and supplier perform the generic exception management process as agreed in the TPA or other service contract (PIP4A6)

Supplier's exception monitoring identifies exceptions in supply availability to meet the replenishment requirements and notifies customer as exceptions occur
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Figure 26: Replenishment exception process

4.4.7   Key Performance Indicator Exception Process

This process scenario describes how the generic exception management process can be used in collaborative performance measurement between a customer and supplier to notify issues on process performance and to immediately trigger corrective actions if necessary.

Characteristics of this scenario are described in the table below.

	Actors
	· Customer and supplier are the parties sharing supply chain information in a business process. The customer and the supplier could be an OEM, a CM, a distributor, a supplier or another supply chain company.

	Other use cases or scenarios used
	Other process uses cases or scenarios used in this scenario (separate process scenario):

· Generic exception management process 

	Preconditions
	As a pre-condition TPA and other service contract should define the following:

· Exception criteria:

· Monitored exception type: Key Performance Indicator (KPI) exception (e.g. forecast accuracy, inventory turns, capacity utilization, or exception incidents)

· Exception tolerance: allowed gaps between actual and target process performance.

· The exception management process triggered as this exception occurs including the escalation process

· Exception stakeholders and resolution responsibilities (stakeholder leading resolution of an exception)

· Use of exception lifecycle notifications


Table 19: Scenario characteristics

4.4.7.1   Course of action

Course of action:

· Customer and supplier share data based on new supply chain information or performed activity (using relevant PIPs)

· Customer and supplier perform the generic exception management process as agreed in the TPA or other service contract (PIP4A6)

Exception definer compares actual process performance to targets using shared information, identifies exceptions based on the agreed exception tolerances and notifies relevant stakeholders as exceptions occur
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Figure 27: Key Performance Indicator exception process
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3 Appendices

6.1   RosettaNet Collaborative Forecasting Exceptions

The scope of the RosettaNet Collaborative Forecasting – Phase (2) program work and deliverables on forecasting exception management were as follows:

· Definition the interface for notification of trading partners on an occurring forecasting exception condition 

· Harmonization and standardization of forecasting exception types

· Exception types are limited to types of data exchanged in 4A series messages, or key performance indicators (KPIs) that can be derived from 4A series data elements

· Focus is on time-series data, not business documents such as orders and shipments (the difference between time-series-based and document-based exceptions is explained below)

Out of scope:

· Defining internal exception resolution processes or characteristics of the resolution process between specific trading partners

· Defining systems for monitoring and identifying exceptions, or for sending and receiving exception notifications

Most forecast PIP and product activity information is time-series based, while other RosettaNet PIP data is document-based (orders, lots, item introduction/retirement) with a different processing model. Exceptions based upon documents differ from time-series-based exceptions in two ways:

· Identification: Time-series are identified by context - the buyer location/seller location/product item/time bucket where the issue occurred. Business documents typically have a unique identifier (such as a P.O. number, bill of lading number, etc.), and a structure and lifecycle that can involve many locations, products and time periods. So an exception alert on a time series would provide multi-part context identification, while a document-based exception would provide a document ID, and reference to the structural component that has the exception.

· Threshold/deviation types: Time-series exceptions compare a reported quantity for a bucket in one time series to either a bucket quantity in a different time series, or to a threshold. Document exceptions compare a time stamps (planned vs. actual ship date), or fields within the document with constant or time series values (requested order quantity vs. remaining allocation).

6.1.1   Exception Types

RosettaNet Collaborative Forecasting exception types include the following. Exception types can be divided into exception categories.

	Exception category
	Exception types

	Forecast comparison (Forecasting comparison exceptions)
	· Excessive change between two generations of a forecast 

· Difference between owner’s forecast and recipient’s forecast reply

· Difference between strategic forecast (4A1) and tactical forecast (4A2-4A4)

· Difference between OEM's and CM's or distributor's forecasts

· Unit price change, or unit price deviation from agreed price (note that the purpose of price change exceptions in collaborative forecasting is to indicate possible impacts on supply and demand or possible invoice errors, rather than being a mechanism for catalog maintenance - other PIPs should be used for this purpose) 

· Deviation between calculated and actual consumption
· Forecast to actual value deviation, potentially with a specified generational offset/lag

· Actual value to forecast deviation, potentially with a specified generational offset/lag

	Actual or projected data value exceeds a threshold (Forecasting actual value exceptions)
	· Overstock/under-stock condition

· Stockout

· Excessive or insufficient quantity in transit, received or consumed

· Excessive quantity of past due demand

	Key performance indicator (KPI) violation (Forecasting metric exceptions)
	· Inventory turns

· Fill rate below acceptable levels

· Periods of supply

· On time delivery percentage

· Stockout percentage

· Stockout incidents (count)

· Excessive forecast volatility

· Capacity utilization
· Exception incidents (count)
· Late exception resolution incidents
· Forecast accuracy (statistical)
· Forecast error (statistical)

	Forecast adjustment within tradeoff zone or frozen zone (Forecasting incident exceptions)
	· Forecast adjustment within tradeoff zone or frozen zone 

	Missing or unexpected information (Forecasting information exceptions)
	· No forecast received when expected

· No forecast reply received when a reply was requested

· Missing information (e.g. no inventory position provided when in a SMI relationship)

· Unexpected information (e.g. forecast for unexpected item)

· Other Trade Partner Agreement issue

· Miscellaneous issue


Table 20: Forecasting exception types

Value of using standardized exception types is as follows:

· Enables building solutions and processes for fully automatic exception resolution and unambiguity

· Harmonized exceptions for a company to collaborate with multiple trading partners and lower implementation cost

6.1.2   Exception Processing

An exception is an indication of an unplanned event or a potential problem. Exceptions are identified by monitoring the supply chain and information shared in a business process. The identified exceptions should trigger a focused exception management process between relevant stakeholders within the supply chain.

Exception criteria set the baseline for identifying exception conditions for resolution. The exception criteria determine the supply chain information and metrics to be monitored by the trading partners, and the rules on when an exception condition occurs. The exception criteria include definition of exception types and exception tolerances.

· Exception types were explained earlier.

· Exception tolerances determine the allowed deviation between the actual and planned levels of performance. The exception tolerances may also be called exception thresholds. Exception tolerances usually are set in percentage or unit quantity terms (in a specified unit of measure), or both (as compound rules). Comparison is bucket-by-bucket, within a defined period of time. 

Exception comparison codes are used with an exception threshold to indicate whether a number indicates a maximum or minimum. It has two possible values: falls below threshold and exceeds threshold.

· For example, overstock exception occurs when inventory exceeds 400% of safety stock. If inventory is 800, and safety stock for the period is 150, an exception message is sent that indicates a threshold of 600 and an exception comparison code of 'Exceeds threshold'. 

Exceptions can have multiple severities: high, medium or low. Severity indicates the level of impact of the exception issue. The severity code can be used to trigger different exception resolution or escalation procedures. 

· For example, anything above a 75% deviation triggers a high-severity exception, between 50-75% triggers a medium-severity exception, and between 25-50% triggers a low-severity exception. Also, it is possible to have exception severities based on rolling time horizons or time buckets.

Exceptions have a lifecycle, as illustrated in Figure 28: Exception Status Transitions. Notifying a trading partner of exception status transitions is optional, but if notification occurs, the reported status values must follow the pattern of transitions in the figure.

[image: image34.emf]Customer

Consignment

warehouse

manager

Supplier

Demand

Threshold

Release

Forecast

Process

Create and send

advance

shipment

notification

PIP 3B2: Notify

of Advance

Shipment

Receive

notification

Create and send

shipment receipt

notification

PIP 4B2: Notify

of Shipment

Receipt

Receive

notification

Create and send

inventory report

Receive report

PIP 4C1:

Distribute

Inventory Report

Calculate

replenishment

requirements to

production line

Create and send

material release

PIP 4D1: Notify

of Material

Release

Receive material

release

Ship product to

meet material

release

Create and send

advance

shipment

notification

Receive

notification

Receive

notification

PIP 3B2: Notify

of Advance

Shipment

PIP 3B2: Notify

of Advance

Shipment

Create and send

shipment receipt

notification

Receive

notification

PIP 4B2: Notify

of Shipment

Receipt

Create and send

self-billing

invoice with

consumption

information

PIP 3C7: Notify

of Self-billing

Invoice

Receive

self-billing

invoice

Create and send

remittance advice

Receive

remittance advice

PIP 3C6: Notify

of Remittance

Advice

Pay invoice


Figure 28: Exception Status Transitions
Definitions of Exception Status Codes are explained below:

	Status Value
	Definition

	New
	The exception has been identified.

	Acknowledged
	The recipient has acknowledged the exception.

	Escalated
	The exception originator has escalated the exception because no action has been taken.

	Resolved
	The exception has been resolved.

	Unresolvable
	The exception cannot be resolved.

	Superseded
	New data has been received that makes the exception obsolete.


Table 21: Exception Status Codes
Note that distributed updates are possible. In order to coordinate updates effectively without requiring two-phase commit transaction protocols TPAs should establish conventions for which trading partner takes the lead in resolving each type of exception. State transition messages should be considered optional – the most essential need is the initial alert notification. State transitions could be accompanied by additional information, such as the resolution action. 

Below a list of optional exception resolution codes:

	Resolution Code
	Definition

	Local issue: changed value
	The local value was adjusted to match the partner’s value, because a local error was discovered.

	Partner issue: changed value
	The partner agreed to change their value because an error was discovered.

	Local issue: left value unchanged
	A local error was discovered, and is expected to be corrected in the next planning cycle.

	Partner issue: left value unchanged
	A partner’s error was discovered, and is expected to be corrected in the next planning cycle

	Interpolated value
	The partner and local values were both set to the average of the original values.

	New value jointly identified
	Based upon discussion, the partner and local values were both changed to a new value.

	Unresolvable
	Issue either physically cannot be resolved, or the partners disagree.

	Obsolete value
	The value observed is obsolete, and new data should resolve the issue.


Table 22: Resolution Codes
It is possible to define automated escalation and resolution behavior for exceptions. A proposal for automated exception resolution has been made in the VICS CPFR committee (supplied separately).

 6.1.2.1   Forecast Comparison Exception Processing
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Forecast comparison exceptions trigger when a company compares one forecast to another and they deviate from one another by more than a tolerance (percentage or/and absolute) that the company has established. 
· For example, a product’s demand forecast could be for 40 units for the week of September 5th. The actual demand for the period was 60 units. As a result, the actual demand varies from the forecast by 20 units, or 50%. If an exception tolerance were established for the product at 25% or 10 units, an exception would be triggered. Figure 29: Forecast Comparison Exception Example illustrates another example, in which forecasts are compared over a future horizon with different tolerances.
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Figure 29: Forecast Comparison Exception Example

Comparison exception formulas are as follows.


Absolute deviation:

· IF(ABS(source data item – compared data item) > threshold) 
THEN <exception>

· Example: forecast reply threshold per time period: 10000, forecast reply value: 780000 (source data item), forecast value: 800000 (compared data item), deviation: ABS(800000-780000)=20000, 20000>10000, exception occurs.

Percentage deviation:

· IF (ABS((source data item – compared data item) / 
compared data item) * 100) > threshold 
THEN <exception>

· Example: forecast reply threshold per time period: 10%, forecast reply value: 600000 (source data item), forecast value: 800000 (compared data item), deviation: ABS((800000-600000)/800000)*100=25%, 25%>10%, exception occurs.

Comparison exception types are as follows:

	Exception Type Code
	Source Data Item
	Compared Data Item

	Calculated to actual inventory deviation
	Calculated inventory*
	Actual ending inventory

	Actual to forecast
	Actual value
	Forecasted value

	Forecast to actual
	Forecasted value
	Actual value

	Order forecast change
	New order forecast
	Earlier order forecast

	Order forecast reply deviation
	Forecast reply
	Forecast

	Strategic forecast change
	New strategic forecast
	Earlier strategic forecast

	Strategic forecast reply deviation
	Forecast reply
	Forecast

	Strategic to order forecast deviation
	Order forecast
	Strategic forecast

	Forecast to trend
	Forecast
	Trend

	Unit price deviation
	Unit price
	Earlier unit price

	Minimum inventory deviation
	Inventory
	Minimum inventory target

	Maximum inventory deviation
	Inventory
	Maximum inventory target


Table 23: Comparison exception types

The following specific types of data can be included in an exception:

· Channel demand  

· Cumulative gross demand
· Discrete gross demand
· Discrete net demand
· Downside demand 

· Incremental seasonal demand
· Incremental seasonal lift

· Incremental seller lift

· Incremental seller-specific demand
· Projected available inventory

· Total seller specific demand
· Upside demand
· Unit price

6.1.2.2   Forecasting Actual Value Exception Processing

Actual value exceptions are triggered when one of the following types of actual values exceeds a threshold within a specified time period:

· Available inventory

· Consigned inventory
· Cumulative quantity consumed

· Cumulative quantity received

· In transit

· Net available inventory

· On-hand inventory

· Past due demand
· Work in process inventory

 6.1.2.3   Forecasting Metric Exception Processing

Metric exceptions are triggered when one of the following types of key performance metrics exceeds a threshold within a specified time period. Metrics is defined in 'Exception Types'.

6.1.2.4   Forecasting Incident Exception Processing

Incident exceptions are triggered when a defined incident occurs within a specified time period. Types (incidents) defined in 'Exception Types'.
6.1.2.5   Forecasting Information Exception processing

Information exceptions are triggered when information is missing or unexpected
information is received. Types defined in 'Exception Types'.

6.2   Collaborative Forecasting Metrics

A possible definition for On-time Delivery, Unit Fill Rate, Forecast Accuracy and Forecast Bias along with numerical examples is provided below. It is to be note that different industries may have differing definitions of these metrics.

	
	

On-time Delivery, Unit Fill Rate

	Calculation
	On-time Delivery  = 1 - 
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Unit Fill Rate = 
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for a specific time period, product and supplier.

	Frequency
	 Every time period (day/week/month) or on-demand

	Notes
	 “Units Requested” in the above formula is the total number of units requested for a specific time period, product and supplier.

“On time” means number of units delivered on the date and time window requested. 

“Delivery” means accepted quality and delivery to the location mentioned in the order / pull. 
“Delivery” against an order could be through multiple shipments.

In industries where the order quantities are subject to a tolerance limit the computation of accepted quantity  ‘within tolerance limits’ should be treated as zero ABS Diff.

	Example 
	Example 1:  For the period  1/1/01 – 1/5/01

Item

Order Qty

Requested delivery date

Delivery Qty

Delivery Date

Approved

ABS Diff

1

100

1/1/01

50

1/5/01

50

100

2

200

1/2/01

200

1/5/01

200

200

3

300

1/3/01

300

1/3/01

300

0

4

400

1/4/01

200

1/5/01

100

400

5

500

1/5/01

500

1/5/01

500

0

Total

1500

1250

1150

700

On-time Delivery (%) for the period = 1 – (700/1500) = 53.33%

Unit Fill Rate (%) for the period = 1150/1500 = 76.67%

Note that even though 50 was approved for Item 1, the “ABS Diff” quantity did not include it.

Example 2: :  For the period  1/1/01 – 1/5/01

Deliveries are required to be between 2PM-5 PM on the date specified.

Item

Order Qty

Requested delivery date

Delivery Qty

Delivery Date

Approved

ABS Diff

1

100

1/1/01

2-5PM

50

1/5/01

3PM

50

100

2

200

1/2/01

2-5PM

200

1/5/01

3PM

200

200

3

300

1/3/01

2-5PM

200

1/3/01

3PM

200

100

100

1/3/01

6PM

100

4

400

1/4/01

2-5PM

200

1/5/01

100

400

5

500

1/5/01

2-5PM

600

1/5/01

500

100

Total

1500

1350

1150

900

On-time Delivery (%) for the period = 1 – (900/1500) = 40%

Unit Fill Rate (%) for the period = 1150/1500 = 76.67%

Note that there were 2 shipments for item 3; both quantities were approved, however, the second shipment (late) was considered as missing the performance requirement. Also, for item 5 there was an over-shipment of 100 units, which was considered as missing the performance requirement.


	
	

Forecast Accuracy, Bias

	Calculation
	Forecast Accuracy  = 1 - 
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Forecast Bias = 
[image: image7.wmf]Forecasts

 

of

 

Sum

Deviations

 

of

 

Sum



	Notes
	Forecast accuracy and bias are calculated for products and / or families for markets / distribution channels, in unit measurement.

Sum of Forecasts = The sum of the units forecasted in each period based upon the forecast generated at the critical time fence, e.g., forecast 2 periods hence or lag 2 forecast.

Sum of Absolute Deviations = The sum of the absolute values, at the forecasted line item level, of the differences between each period’s forecast as defined above and actual demand for the same period.

Sum of Deviations is the same as 3. except actual deviations, i.e., (forecast – actual) values, are considered instead of absolute deviations.

	Example 
	For the periods Week-1 through Week-13

Week

Actual 

Demand

Forecast

Deviation

Absolute

Deviation

1

110

100

-10

10

2

105

120

15

15

3

99

110

11

11

4

87

72

-15

15

5

105

120

15

15

6

95

120

25

25

7

118

110

-8

8

8

105

120

15

15

9

102

120

18

18

10

80

70

-10

10

11

86

100

14

14

12

112

120

8

8

13

101

120

19

19

Total

1305

1402

97

183

Forecast Accuracy = 1 – (183/1402) = 86.9%

Forecast Bias = 97/1402 = 6.9%
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� SSCA (Semiconductor Supply Chain Association) definition


� APICS definition (APICS - The Educational Society for Resource Management) � HYPERLINK http://www.apics.org ��www.apics.org�  


� Alternatively a Self Billing Invoice could be used (PIP 3C7)  


� APICS definition  (APICS - The Educational Society for Resource Management) � HYPERLINK http://www.apics.org ��www.apics.org�


� APICS definition (APICS - The Educational Society for Resource Management) � HYPERLINK http://www.apics.org ��www.apics.org�


� APICS definition (APICS - The Educational Society for Resource Management) � HYPERLINK http://www.apics.org ��www.apics.org�


( CPFR is a Registered Trademark of the Voluntary Interindustry Commerce Standards (VICS) Association. Additional information: � HYPERLINK http://www.cpfr.org ��www.cpfr.org�


� An issue using only 'yes/no' type of Forecast Acceptance without numbers: if the original forecast changed in the meantime, forecast owner might not be able to easily determine what the supplier had committed for.  


� An issue using only 'yes/no' type of Forecast Acceptance without numbers: if the original forecast changed in the meantime, forecast owner might not be able to easily determine what the supplier had committed for.  


� See 'Consignment process scenario'


� Alternatively a Self Billing Invoice could be used (PIP 3C7) 


( CPFR is a Registered Trademark of the Voluntary Interindustry Commerce Standards (VICS) Association. Additional information: � HYPERLINK http://www.cpfr.org ��www.cpfr.org�
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