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INTRODUCTION



	This paper presents a guide for preparing, understanding and presenting a Work Breakdown Structure (WBS).  It discusses what determines a good work Breakdown Structure, provides a general understanding for developing a program work breakdown structure, and shows how to develop and implement a contract work breakdown structure.  The primary objective of the paper is to achieve consistent application of work breakdown structures using MIL-STD-881 as a background source. 



	This paper is directed primarily at preparation of a defense program work breakdown structure.  However, the guidance is also appropriate for use with any work breakdown structure developed at any phase during the acquisition process including concept exploration and definition, demonstration and validation, engineering and manufacturing developments and production phases. The guidelines are directed at both contractors and Government Activities in the development of work breakdown structures for acquisition of defense material items. 



DEFINITIONS



	Several definitions are critical to the discussion in the following sections.  These definitions are: 



Program World Breakdown Structure.

	The Program Work Breakdown Structure is the structure that encompasses an entire program at a summary level.  The program work breakdown structure consists of at least three levels of the program with associated definitions and is used by the Government Activity and contractors to develop and extend a Contract Work Breakdown Structure.  The upper three levels of the program work breakdown structure would typically be defined as follows: 



	Level 1: Level 1 is the entire defense material item; for example, electronic system refers to an electronics capability such as a command and control system, radar system, communications system, information system, sensor system, navigation/guidance system, electronic warfare system, etc.  Level 1 is usually directly identified as a major program or as a project or subprogram within an aggregated program. 



	Level 2: Level 2 elements are major elements of the defense material item; for example, the prime mission product which includes all hardware and software elements, aggregations of system level services (e.g., system test and evaluation, and system engineering/program management) and of data. 



	Level 3: Level 3 elements are elements subordinate to level 7 major elements; for example, radar data processor, signal processor, antenna, type of service (e.g. development test and evaluation, contractor technical support, training services), or types of data (e.g., technical publications).  Lower levels follow the same process. 



Contract Work Breakdown Structure.

	Contract work breakdown structure is the Government approved work breakdown structure for reporting purposes and its discretionary extension to the lower levels by the contractor, in accordance with Government direction and the contract work statement.  It Includes all the elements for the products (hardware, software, data, or services) which are the responsibility of the contractor.  The contract work statement will provide the reporting requirements for each contract world breakdown structure element for which contract status is to be reported to the Government.  Normally, the contractor extends each level of the work breakdown structure to the point where manageable size increments of work are defined.  The contract work breakdown structure should provide a consistent visible framework that facilitates uniform planning, assignment of responsibility, and reporting of status. 



Common WBS elements.

	Common WBS elements are applicable to all types of systems.  Common WBS elements include: 

	-	Integration, Assembly, Test and Checkout. Integration, assembly, test and checkout element includes all effort required to assemble the level 3 equipment (hardware/software) elements into a level 2 mission equipment (hardware software) as a whole and not directly part of any other individual level 3 element.

	-	System Engineering/Program Management,

	-	System Test and Evaluation,

	-	Training,

	-	Data,

	-	Peculiar Support Equipment,

	-	Operational/Site Activation,

	-	Industrial Facilities, and

	-	Initial Spares and Repair Parts. 



BACKGROUND



	When the decision is made to develop and acquire a new or updated system, several factors are considered when planning or monitoring efforts.  One of these factors is determining the work breakdown structure to use for the systems.  A work breakdown structure is a product-oriented family tree, composed of hardware, software, services, data and facilities, which results from system engineering efforts during the development and production of a defense material item, and which completely defines the program.  A work breakdown structure displays and defines the product(s) to be developed or produced and relates the elements of work to be accomplished to each other and to the end product.  Therefore, the work breakdown structure plays a significant role in planning and assigning management and technical responsibilities; and monitoring and controlling the progress and status of (a) engineering efforts, (b) resource allocations, (c) cost estimates, (d) expenditures, and (e) Cost and technical performance.  Seven defense material items are identified. These are:   Aircraft Systems Electronic/Automated Software Systems Missile Systems, Ordnance Systems Ship Systems, Space Systems, and Surface Vehicle Systems. 



Work Breakdown Structure Application

	The work breakdown structure provides a framework for specifying the technical objectives of the program by first defining the program in terms of hierarchically related product oriented element and the work processes required for their completion.  Each element of the work breakdown structure provides logical summary points for assessing technical accomplishments, and for measuring the cost and schedule performance accomplished in attaining the specified technical objectives.

	For each work breakdown structure element, the detailed technical objectives are defined as well as the specific work tasks assigned to each contractor organization element and the resources, materials and processes required to attain the objectives.  As resources are employed and work progresses on the task, current technical, schedule, and cost data are reported.  The task data may then be summarized to provide successive levels of management with the appropriate report on planned, actual, and current projected status of the elements for which they are responsible.  Management will, thus, be better able to maintain visibility of status and to apply their efforts to assure desired performance. 



a.	Technical Management

	The work breakdown structure provides a framework for defining the technical objectives of the program.  Together with the contract statement of work and product specification, the work breakdown structure aids in establishing a specification tree, defining configuration items, and planning support tasks.



b.	Contract Statement of Work

	The statement of work (SOW) is the document which describes in clear understandable term what products and services are to be delivered or services to be performed by the contractor.  Preparation of an effective SOW requires an understanding of both the products and services that are needed to satisfy a particular requirement.  A SOW prepared in explicit terms will facilitate effective contractor evaluation after contract award.  The SOW becomes the standard for measuring contractor performance.  Therefore, the SOW must clearly define the work to be performed.  In preparing the SOW for a system acquisition, the use of a standardized work breakdown structure as a template for constructing the SOW will help streamline the process.  Use of the work breakdown structure will also provide the framework and facilitate a logical arrangement of the SOW elements, provide a convenient checklist to ensure all necessary elements of the program are addressed, and direct the contractor to meet specific contract reporting needs. 



c.	Specification Tree

	A specification tree, developed by system engineering, structures the Performance parameters for the system or systems being developed.  It subdivides the system(s) and its elements.  The performance characteristics are explicitly identified and quantified.  Completed, the specification tree represents a hierarchy of performance requirements for each component element of the system for which design responsibility is assigned.  Because specifications may not be written for each product on the work breakdown structures the specification tree may not match the work breakdown structure completely. 



d.	Configuration Management 

	Configuration management is the process of managing the technical configuration of items being developed.  In establishing, the requirement for configuration management on a program, the Government Activity needs to designate which contract deliverable designated for configuration management is called a Configuration Item.  For software, this item is called Computer Software Configuration Item (CSCI).  Configuration management involves defining the baseline configuration for the configuration items controlling the changes to that baseline, and accounting for all approved changes.  The frameworks for designating the configuration items on a program is the work breakdown structure which needs to be extended sufficiently to clearly define all elements subject to configuration management. 



e. 	Financial Management 

	The work breakdown structure assists management in measuring cost and schedule performance.  By breaking the total product into successively smaller entities, management can ensure that all required products are identified in terms of cost and schedule performance goals.  The planning of work by work breakdown structure elements serves as the basis for estimating and scheduling resource requirements.  The assignment of performance budgets to scheduled segments of contract work identified to responsible organization units produces a time phased plan against which actual performance can be compared and appropriate corrective action taken when deviations from the plan are identified.  This integrated approach to work planning also simplifies the identification of potential cost and schedule impacts of proposed technical changes. 



f.	Contract Budgeting 

	Funds management involves periodic comparison of actual costs with time phased budgets, analysis of performance variances, and follow-up corrective actions as required.  When work breakdown structure product elements and the supporting work; are scheduled, a solid base for time phases budgets is made.  Assignment of planned resource cost estimates to scheduled activities (tasks) and summarization by work breakdown structure element by time period results in a time phased program/contract budget, which becomes the performance measurement baseline.



g.	Cost Estimating

	Use of the work breakdown structure for cost estimating facilitates program and contract management.  The work breakdown structure helps the Government program office to plan, coordinate, control and estimate the various program activities that the Government and the contractors are conducting.  It provides a common framework for tracking the estimated and actual costs during the performance of each contract.  The data from the various program contracts support the Government program manager in evaluating contractor performance, preparing budgets, and preparing program life-cycle costs e.g., as programs move through the various phases of the acquisition process (conceptual design, development, and production), the actual experience to date and the estimates for the remaining phases provides the basis for reassessment of the total program costs. 



h.	Data Bases 

	Cost information accounted for by work breakdown structure element can be used for pricing and negotiating contracts and contract changes, and for follow-on procurement.  Over time, the Government is accumulating a growing cost data base of similar work breakdown structure elements from different programs.  Such historical cost can be used to develop learning curves, regression analyses and other techniques to estimate the cost requirements for like elements of new programs.  Actual cost data collected by the Government on each program can be compared to the original estimates to identify trends, and establish validity of estimating techniques.  Contractors will similarly benefit from such data bases.  Since contractors tend to provide similar products on similar programs, the cost history accumulated on their programs can assist them in bidding future contracts and budgeting new work. 



Relationship To Other Contract Requirements

	The work breakdown structure is the basis for communication throughout the acquisition process.  It provides the common link unifying the planning, scheduling, cost estimating, budgeting, contracting, configuration management, and performance reporting disciplines.  It is also the basis used for contracts requiring cost/schedule reports placed on contract.  This capability permits the contractor to evaluate progress in terms of contract performance.  Contract performance assessments are made at the cost account level since the work breakdown structure facilitates the summarization of data for successively higher levels of management. 



WORK BREAKDOWN STRUCTURE DEVELOPMENT



	Work is effort performed by people to transform or create products to solve identified problems in order to verifiably meet specified objectives.  Just as the organization hierarchically structures the people who perform work, so the work breakdown structure hierarchically structures the products to be produced and on which the people work.  Examples of these products include equipment (hardware/software), data, services and facilities for such systems as missile systems, helicopter systems, automated systems, etc. 

	In order to use the work breakdown structure as a framework for structuring the technical objectives of a program, in addition to its use as a management tool for cost and schedule control, it is important that the work breakdown structure be product-oriented. 
 
It’s elements should represent identifiable work products whether they be equipment (hardware, software) data or relatable service products. 
 
Because any work breakdown structure is a product structure, not an organization structure, complete definition of the effort encompasses the work to be performed by all participants. 
Figure 
l provides an overview of the work breakdown
 structure development process.





Preparing a Program Work Breakdown Structure 

	The Government Activity is responsible for developing and maintaining the program work breakdown structure.  The Government Activity will structure a program work breakdown structure for defense material items prior to program initiation.  By selecting appropriate elements, the Government Activity will be able to initially map its program work breakdown structure.
�
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T
he program work breakdown structure should be developed in the conceptual stages of the program.  The program work breakdown structure evolves during conceptual design from an iterative analysis of the program objective, functional design criteria, program scope, technical performance requirements, proposed methods of performance, including procurement strategy, as well as drawings, process flow charts, and other technical documentation.  Before developing the program work breakdown structure, the Government Activity must know the contractual structure of the contract (e.g., the prime/subcontract relationship, make vs. buy plan, etc.).  It is, therefore, important that the development documentation detail the Government plan to build, integrate, and field the system.  Through this process the levels of reporting and elements for appropriate Request for Proposal (RFP) selection are determined.




a
.	Program Work Breakdown Structure Element Selection Requirements

	The program work breakdown structure elements must be selected by the Government Activity and be structured in such a way that products and services may be readily summarized into the program work breakdown structure.  The program work breakdown structure and contract work breakdown structure extensions will be used as a framework for technical and management activities.  The Government Activity will employ the program work; breakdown structure and its contract work breakdown structure extensions as a coordinating medium in planning for further system engineering, resource allocation, cost estimates contract actions, and work execution.  The reporting of progress, performance, and engineering evaluations, as well as financial data, will be based on the program work breakdown structure.  Figure II provides an example of a top level program work breakdown structure. 




b. 	Levels of Program Work Breakdown Structure


	The program work breakdown structure contains at least the top three levels expanded to identify elements with a significant degree of technical or cost risk.  When program work breakdown structure levels are stipulated to an excessively low level of a program, the contractor's normal method of operation may be hampered; or excessive reporting requirements may result.  The SOW is the place to clearly communicate all program requirements.  Figure III provides an expanded program work breakdown structure which incorporates elements necessary for contract visibility and control. 




c. 	Considerations in Constructing a WBS

	The following should be kept in mend when constructing a work breakdown:

	(1)	Many elements of a program are not products.  A signal processor for example, is clearly a product, as are mockups, and Computer Software Configuration Items (CSCIs).  Design engineering, requirements analysis, test engineering labor, aluminum, and direct costs, etc., are not products.  Design engineering, test engineering, and requirements analysis are all engineering functional efforts; aluminum is a material resource; and direct cost is an accounting classification.  As such, none of these elements are appropriate as work breakdown structure elements. 

	(2)	Program-phases (e.g., production), and types of funds (e.g., Research Development, Test and Evaluation) are inappropriate elements
 of a work breakdown structure.


�
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	(3)	Rework, retesting, and refurbishing should be treated as work on the appropriate work breakdown structure element affected, not as separate elements
 of a work breakdown structure.


	(4)	Non-recurring and recurring classifications are not work breakdown structure elements.  The government reporting requirements should require segregation of each work breakdown structure element into its non
-recurring and recurring parts.


	(5)	Cost saving efforts such as total quality management initiatives, should cost, warranty, etc., are not work breakdown structure elements.  These efforts should be included in the cost of the item they affect and not captured separately.

	(6)	The organization structure of the program office or the contractor should not be the basis for development of a work breakdown structure.  The work breakdown structure should always retain its product orientation.

	(7)	Costs for meetings, travel, computer support, etc., arc to be included in the work breakdown structure elements for which they are associated.  They are not to be treated as separate work breakdown structure elements.

	(8)	The use of generic term in a work breakdown structure is improper.  The system(s) name and/or nomenclature is appropriate.  The work breakdown structure elements should be clearly named to indicate the character of the product to avoid semantic confusion.  For example, if the level 1 system is Fire Control, then the Level 2 item (prime mission product) is Fire Control Radar.

	(9)	Tooling (e.g., special test equipment, and factory support such as: assembly tools, dies, jigs, fixtures, master forms, handling equipment, etc. should be included in the cost of the equipment being produced.  It is a functional cost, not a work breakdown structure element.  If the tooling cannot be assigned to an identified subsystem or component, it should be included in the cost of integration, assembly, test, and checkout.  Any additional quantities produced for equipment support or maintenance in the field should be included and reported under Peculiar Support Equipment.  This same philosophy applies to software.  For example, when a software development facility/environment is created to support the development of software, the cost associated with this element is considered part of the CSCI it supports, or if more than one CSCI is involved, it should be included in integratio
n, assembly, test and checkout.


	(10)	The definition of integration, assembly, test, and checkout includes production acceptance testing of R&D (including first article test) and production units, but excludes all system engineering/program management, and system test and evaluation which are asso
ciated with the overall system.




	Figure IV provides and example of both a correct and an inco
rrect work breakdown structure.





	e.	Software in the Work Breakdown Structure

		The importance of software in today's Government acquisition environment is growing.  As a result, software is identified in two ways for development of a work breakdown structure:  The first type of software is that which operates or runs on a specific piece of equipment, and the second type of software is that which may be contracted for separately from the operating equipment or is a stand alone (software intensive system).  Software that is being developed to reside on specific equipment must be identified
 as a subset of that equipment.



Figure  4
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M
ultifunction software will be identified as a subset of the equipment work breakdown structure element which either includes the software in the element specification or exercises the most critical performance constraint.  Figure V provides an example of how software should be addressed as part of a specific equipment.  In cases where the application of this rule results in a conflict in the selection of the proper elements, the specification relationship will take precedence.  For example, an aircraft's electronic equipment typically has software included in each of the subsystem elements.  Software that resides and interfaces with more than one equipment, i.e., application software, and overall system software which facilitates the operation and maintenance of the computer systems and associated programs (e.g., operating systems, compilers, and utilities) will be called out at the appropriate level of the program.  (Ref. ANSI/IEEE STD 6 10. 19. 1990 for definitions of applications and system software.) 





	It is incorrect to summarize all software on a program or contract in a work breakdown structure (ref. Figure IV).  By separating these elements from the hardware they support, performance measurement and management control over each equipment is difficult to obtain.  The true cost of each equipment is not readily available for decisions concerning that equipment.  Rather than separately summarizing software, it is important to identify software with the hardware it supports.  (When needed, contractor's management systems can use an identifier for each software element to produce internal summaries for software management purposes.)  A separately contracted or stand alone software will include the software, data, services, and facilities required to develop and produce a software product for a command and control system, radar system, information system, etc.  Where software is considered stand alone (i.e., does not reside or support a specific equipment, or is considered a pure software upgrade, etc.), the Government Activity should use the same product-oriented work breakdown structure format.  Figure VI provides an example of a work breakdown structure for a stand alone software system. 



f.	WBS Dictionary - When developing a program work breakdown structure, the Government Activity should also develop a WBS Dictionary.  The program work breakdown structure dictionary lists and defines the work breakdown structure elements.  Although initially prepared for the program work breakdown structure, it can be expanded in greater detail at lower levels by contractors as they develop their contract work breakdown structure. 



	The dictionary lists elements to show their hierarchical relationship to each other, describes each work breakdown structure element and the resources and processes required to produce it, and provides a link to the detailed technical definition documents.  The work breakdown structure dictionary should be revised to reflect changes and should be maintained in a current status throughout the life of the program. 



Preparing a Contract Work Breakdown Structure 

	The individual work breakdown structure elements should be chosen from the program work breakdown structure by the Government Activity for inclusion in a Request for Proposal (RFP).  This will be accomplished by selecting the appropriate program work breakdown structure elements for the products that will be required by each contract.  Contracts for WBS elements that are at level 3 or below in the Program Work Breakdown Structure will be moved to Level 2 and all
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ther applicable Level 2 Common WBS elements will be selected.  The result is the contract work breakdown structure.  Figure VII depicts the development and relationship of the Program Work Breakdown Structure with the Contract Work Breakdown Structure.  Each RFP should include the contract work breakdown structure and the initial WBS Dictionary prepared by the Government Activity.  The RFP should instruct potential contractors to extend the selected contract work breakdown structure elements to define the complete contract scope. 



a.	RFP Solicitation Requirements 

	The contract line items, configuration item, contract work statement tasks, contract specifications, and contractor responses will be expressed in term of the work; breakdown structure to enhance its effectiveness in satisfying the objectives of the particular acquisition.  The Statement of Work; (SOW) tasks in the solicitation and final contract should be structured to align with the contract work breakdown structure.  It is important to develop the program work breakdown structure with the development of the SOW so as to form consistency in document structure.  When aggregated with the program work breakdown structure, the extended contract work breakdown structure will form a complete work breakdown structure for that program which will be used throughout the acquisition cycle. 



b.
	
Extended Contract Work Breakdown Structure

	The contractor extends the contract work breakdown structure in the RFP and submits the complete contract work breakdown structure with its proposal.  The proposal submitted should be based on the work breakdown structure in the RFP.  Contractors may suggest changes to the selected contract work breakdown structure elements when a change is needed to meet an essential requirement of the RFP or to enhance the effectiveness of the contract work breakdown structure in satisfying the program objective.  The contractor should extend the contract work breakdown structure to the appropriate level which satisfies the critical visibility requirements and does not overburden the contractor management system. 



Implementation of Contract Work Breakdown Structure

	When the Government selects the contractor, they negotiate the contract and the associated contract work breakdown structure.  The proposed contract work breakdown structure included in the successful proposal serves as the basis for negotiating an approved contract work breakdown structure with the Government.  The contractor may have proposed alternate approaches to better accomplish the contract objectives.  The alternatives, if accepted by the Government Activity, may impact the proposed program work breakdown structures.  Revisions will be required to the program work breakdown structure and the contract work breakdown structure to reflect these changes.  After adjustments and contract negotiations, the elements selected for the contract will become the basis for contractor extension during the contracted effort.  All extensions must sum to the contract work breakdown structure reporting level in the contract. 



a.	Contract Work Breakdown Structure Approval and Contract Award

	Following Government approval of the negotiated contract, including the contract work breakdown structure, the Government awards the contract.  The contract identifies the requirement for providing the WBS Dictionary through the contract data requirements list (CDRL).  While strong, efforts should be placed on early and accurate work breakdown
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tructure planning, work breakdown structure revisions may result from expansion or contraction of program/ contract scope and the movement of a program through its various stages.  Normally, changes to the work breakdown structure should not be made after contracts are awarded and work is underway unless major rescoping of the program occurs.  NOTE: The sequence shown in the preceding paragraphs may be iterative as the program evolves, contracts are awarded, and the work effort progresses through major program phases.  Whenever the work breakdown structure is revised, the ability to crosswalk and track back to the previous work breakdown structure must be maintained. 



b.	Implementation with Subcontractors

	Contractors may require the use of the work breakdown structure by subcontractors to permit fulfillment of contractual requirements and provide adequate control of the subcontractor.  Such subcontractors, whose work accounts for a major segment of the subcontracted portion of the prime contract, will be delineated in contracts at the time of award.  It will be the prime or associate contractor's responsibility to incorporate into the contract, with the affected subcontractors, the work breakdown structure requirements. 



c.	Maintain Contract Work Breakdown Structure 

	The contract will indicate the levels of contract work breakdown structure at which costs will be reported to the Government.  Traceability of cost accumulations will be required to those extended contract work breakdown structure levels which are used by the contractor for cost control purposes.  In the extended contract work breakdown structure, consideration will be given to the specific contractual, technical, and managerial requirements of the defense material item.  The contractor has complete flexibility in extending the contract work breakdown structure below the reporting requirement to reflect how work is to be accomplished, assuming lower elements to be meaningful product-oriented lower indentures of a higher-level element.  Particular attention will be given to ensure the correlation of lower levels of the contract work breakdown structure to the specification tree, contract line items, data items, and statement of work tasks. 



Relationship with Contractor Management System 

	As the end product is subdivided into smaller subproducts at lower work breakdown structure levels, the work effort required by each element can be identified with functional organization units.  At some point within the work breakdown structure, the contractor will assign management responsibility for technical, schedule, and cost performance.  The responsible manager is called cost account manager.  The cost management system should provide the necessary visibility of the lower levels of the work breakdown structure as it interfaces with the organization.  At the juncture of the work breakdown structure element and organization units cost accounts are usually established and performance is planned, measured, recorded and controlled.  To do so, the technical requirements for the work and work product must be specified; the work scheduled, budgeted, and performed; and product attainment of specified technical requirements verified. 



a.	Contractor Organizational Structure People performing work are organized to facilitate effective management.  Whether the organization is designed along program, function, natural work teams or matrix lines, the organization structure reflects the way the people who will accomplish the work have been organized.  To assign specific work tasks, the organizational structure must be linked effectively with the work breakdown structure.  This linkage can occur at any level of the work breakdown structure.  Figure VIII depicts the linkage between the work break-down structure and the contractor's organizational structure. 



b.	
Cost Account Level
  --  
To provide the responsible (cost account) manager with the technical, schedule, and cost information needed to manage the organization’s work on the work breakdown structure element for which he is responsible, the management control system must be keyed to the same work breakdown structure element and organization unit.  The appropriate work breakdown structure level at which a cost account is established is purely a function of the magnitude of the program and the type of product.  The responsible organization level is a function of the management span of control and upper management’s desire to delegate technical, schedule, and cost responsibility for product/contract work breakdown structure elements to lower management levels.  In identifying cost accounts, the contractor must be allowed to establish organizational responsibilities at meaningful and appropriate levels, otherwise, the contractor's existing management control systems and responsibility assignments may be affected adversely.  For example, when software is a major component of cost and the Government wants it identified separately, care must be taken to not unnecessarily complicate the contractor work breakdown structure and contractor management system.  To meet these needs, special reporting requirements are specified in the SOW.  In this example, Figure IX shows how the cost management system with job coding (SW) and the work breakdown structure can provide needed detail and visibility without extending the work breakdown structure to extremely low levels. 



	Virtually all aspects of the contractor's management control system, including technical definition, budgets, estimates, schedules, work assignments, accounting, progress assessments, problem identification, and corrective actions, come together at the cost account.  Performance visibility is directly relatable to the level and content of the cost account. 




S
UMMARY




	The development of any work breakdown structure is intended to achieve a clear understanding and statement of the technical objectives and the end item(s) (or end product(s)) of the work to be performed.  The process of identifying these objectives assists in structuring the product elements during the work breakdown structure development.  Objectives derived from the overall program objective are identified in such a way that identifiable products support economically and technically identifiable subsystems of the program objectives.  This process may be repeated until the component level is reached. In this matter, subsystems support a total system capability. 



	When properly implemented, a good work breakdown structure can effectively satisfy the needs of both the Government and contractor program managers.  By coordinating the development of the work breakdown structure, the statement of work the contract line item structure and the product specification, cost and technical requirements and performance can be better translated, managed and maintained.  Without this generic framework, the acquisition process bec
omes difficult and complicated.�
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