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Abstract: A United States Department of Defense Major Defense Acquisition Program (MDAP) in the Product Development (PD) life cycle 
phases can employ Design Structure Matrix (DSM) techniques to more accurately identify work products by modeling entities and relationships 
between the System of Interest (SOI) and its life cycle data. By taking a simplified view that the MDAP is a data transformation effort resulting 
in the establishment of a SOI technical baseline, DSMs and Domain Mapping Matrices (DMMs) can be used to completely expose the initial 
and intermediate work products necessary to achieve that outcome. This is accomplished by extending the product domain to create a data 
subdomain to model the program Data Item Contract Data Item List (DI CDRL) entities and relationships. DI CDRLs can be thought of as the 
data item content requirements specifications (example: data item requirement spec for the product item requirement spec). By using these 
DSMs and DMMs the MDAP can produce the lists of product item-named data items (PINDI) that are needed to document the system/product 
design, verification, and administrative reporting activities. The PINDIs then become the work product and can be used in subsequent Process 
and Organizational DSMs.
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Major Defense Acquisition Program (MDAP) 
Overview
§ Recuring theme in acquisition policy and guidance

§ The system technical baseline is established at the 
conclusion of the MDAP Product Development 
(PD) phases

§ The technical baseline is a composition of three 
configuration baselines which are compositions of 
sets of configuration documentation Data Items (DI) 
containing the engineering and development “recipe” 
for Product Items (PI) within the system hierarchy
§ Configuration baselines: Functional, Allocated, and 

Product (FBL, ABL, PBL)

§ Configuration documentation: Functional, Allocated, and 
Product (FCD, ACD, PCD)

§ The MDAP Acquisition Pathway constrains the PD 
process to sequentially generate and baseline this data

§ Goal – Show that DSMs can be used to set up a more 
suitable “work product” for the MDAP PD.
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PD Phases

MDAP Acquisition Pathway (ref. DoD 5000.02 Operation of the Adaptive Acquisition Framework)

Product Items
(PI) Data Items

(DI)

https://ac.cto.mil/erpo/


DSM Domains

§ Product Domain – Provides a namespace for the data items containing 
the product items design and the materials required to assemble.
§ Data Domain – New domain proposed for PD projects where the customer 

places high value on the data. Enables modeling of the products design 
documentation / System Life Cycle Data. Data is transformed by processes.

§ Process Domain – Transforms input materials and data into output 
materials and data. Major groups are data generation and data baseline 
decision.

§ Organization Domain – Organizational resources can be allocated to 
perform processes, assigned ownership, and responsibility for 
producing and maintaining data items and product items.

§ Use of DSMs from the Product and Data Domains to identify the MDAP 
PD work product is the focus of this briefing
§ Product Item (PI) DSM

§ Data Item (DI) DSM

§ Product Item-Data Item (PI-DI) DMM & DSM
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PI DSM

§ Create a PI DSM that exposes the hierarchical indenture 
relationship(s) of all known PIs
§ Tip: MIL-STD-881 Work Breakdown Structures (WBS) for Defense 

Materiel Items provides top level Product Breakdown Structures 
(PBSs) for typical defense materiel items and contains guidance to 
extend to lower levels.

§ This product item list (and the WBS) grows as the MDAP PD effort 
progresses

§ By FBL establishment ~ hundreds

§ By ABL establishment ~ thousands

§ By PBL establishment ~ tens of thousands

§ Use that PI DSM to create an indentured product item list that 
represents all product items and their uses

§ This indentured product item list will be one axis of the PI-DI 
DMM

§ Optional: Create PI DSMs representing fundamental 
relationships such as functional allocation, flow, etc. to enrich 
the upcoming PI-DI DMM mapping.
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DI DSM Note: Data Item Contract Data Requirements Lists (DI CDRLs dd form 1423-1) are the data item content specifications – aka data 
item specs. They contain references to Statement of Work (SOW) or Performance Work Statement (PWS) paragraph numbers, 
industry and military standards/handbooks, and data item descriptions (DIDs). The acquirer’s processes are designed to processes 
document or model-based data in terms of the DI CDRLs.
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§ Create a DI DSM that exposes 
the conceptual input/output 
relationship between generic 
DIs
§ Example: Requirement Spec DIs 

feed Drawing DIs

§ Tip: Relationships between DIs 
can be inferred by reading the DI 
CDRLs

§ There could be thousands of DI 
CDRLs

§ The DI list will become an axis 
on the upcoming PI-DI DMM
§ Optional: Sequence the DI list to 

minimize feedback or group like-
DIs to facilitate the upcoming PI-
DI Mapping

DI name DI content specification, DID, Stds
(content quality criteria)

https://www.esd.whs.mil/Portals/54/Documents/DD/forms/dd/dd1423-1.pdf


PI-DI DMM and DSM

§ New suggested best practice - Create the PI-DI DMM and 
place marks where data items will document the product 
items “recipe”
§ Refer to any fundamental relationship PI DSMs

§ These marks (Y’s) expose the work products that need to 
be processed by the organization
§ Concatenate product item and data item to create a list of 

Product Item-Named Data Items (PINDIs), place into new PI-DI 
DSMs, and back-fill the I/O relationships from the DI DSM

§ Potentially millions of PINDIs

§ In a Document-Centric Systems Engineering approach the 
solution would be generation and management of 
individual documents

§ In a Model-Based Systems Engineering (MBSE) approach 
we should anticipate an innovative solution with several 
integrated relational databases with referential integrity 
that can provide the equivalent document view on-demand
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Example only



Conclusion

§ A MDAP in the PD life cycle phases can be thought of as a data transformation effort that outputs a systems configuration 
documentation belonging to the System of Interest (SOI) technical baseline

§ That output can be modeled in product and data domains to more accurately describe the work product (PINDIs) for the 
organization to process

ü DSMs are well suited to expose those work product and their dependencies
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