Design for Harmony:

An Exploration of Enterprise and Product I I I I I R
Architecture Tradespace Dynamics e

LEAN ADVANCEMENT INITIATIVE w  Christopher J. Roberts, Ph.D. Student, Engineering Systems Division Technology
Advisors: Prof. Deborah Nightingale, Dr. Donna Rhodes

Motivation / Problem Statement Research Design Literature Review
Enterprise Architecting is the proactive process of designing and This research is conducted with an iterative concurrent
evolving the desired future state of the enterprise. It encompasses process using qualitative and quantitative methods Technology Management Policy
choices about the fundamental business models employed and the — —
strategic responses available to dynamic changes in context. Similarly, Literature Review. Engineering Systems Fundamentals & Research Publications
. . . | Iews,
product architectures govern the design and evolution of products. Data Collection |1, Knowledge Capture and | Analysis Techniques, Lean Enterprises & Enterprise Architecting
| Synthesis (Descriptive) | -mProalData | |
Product development enterprises experience dynamic coupling lExisﬁng Theory, SR Dynamics of Innovation
. . . iri e Lonceptualization o namic
between their enterprise and product architectures that leads to =mpirical Data complexity In enterprise and Product Development & Systems Architecture
emergent behaviors often manifested as “ility” properties (flexibility, 2. Theory Development o M etrics for component dynamic _ .
rigidity, etc.), for better or worse. Better understanding of enterprise- (NOArmative) fr‘;fgggf)’;‘gyetgngogggnif;no deling Product Planning & Acquisition Strategy
product architectural coupling and interactions with the dynamic ‘V'gltigg;f(‘)'n | ll\/lethods Complexity Theory
Contextl iIn which they ar_e embedded will gllow the c_ieS|gn of symbiotic N e ——
enterprise-product architectures that deliver sustainable stakeholder (Theory Evaluation) Methods
value. Masteringere
\I/E;’:g;r;;ln Y Dynamics T];%%LQF \0DUCT DESIGH The Origins
- 4. Case Applications Findings oeInnovation [l  ARCHITECTING [pi e of Order
The goals of this research are to develop core theory & methodology, (Prescriptive) Vining iy _ .
create a robust dataset, apply innovative modeling & analysis, and | AN, “]ﬁm]
impact the policy & practice of enterprise and product architecting in S ——— ey
dynamiC contexts. enterprise strategic
planning and governance

Key Questions Timeline

Dynamic Tradespace Exploration

1. What are the dominant enterprise & product variables that give

rise tO dynamiC Coupling and emergent behaViOr? Program Start, | Coursework, Coursework, [Data Gathering] Data & Computer Synthesis & [Dissertation,
. i i i Coursework, Research Research Theory Theory Simulations, | Refinement, Journal
. . ‘e Enterprlse and PrOdUCt ArChlteCtures are Dynamlca"y Coupled Research Definition, Substantiation | Development, ] Refinement, Case Impact & Publications
2. What are the dominant contextual factors (I.e. pOIItICal, market, Exploration Literature & Proposal, Conference Computer Applications, | Outreach
etc.) that influence architectural co-evolution? Enterprise Architecting’ is used to provide Dynamic MATE? is used to explore the Review: |General Exams| Publications [ Smlations f - Sentorence [ Acivities
3. How can the dynamic relationships between the enterprise- a data gathering and r_nodelmg frgmework + dynamic Compl_exny of the joint enterprise- Fall 2007  Spring 2008  Fall2008  Spring2009  Fall2009  Spring2010 ~ Fall2010  Spring 2011
product architectures and contextual factors be managed? to capture _the dynamic co_mplexﬁy of the _product architecture trqdespacg under
enterprise component interactions variable contextual scenarios and time scales

Expected Contributions

Candidate Methods ’ R 1 A G e

Perform Static MATE

Advancement of enterprise and product architecting core theory

Qualitative Methods Quantitative Methods cibicod Beided Biliiocchite. _ . . . .
_ e _ _ | « Extension of dynamic tradespace exploration to include enterprise
* Enterprise Architecting * Dynamic Multi-Attribute Define Epochs architecture and contextual factors
o i Tradespace Exploration otential Contexts [J A DV, X, _ _ .
Enterprise Value Stream MATEp4 P » Development of dynamic complexity metrics
Mapping Analysis* ( ) Construct E Systematic Observation and Documentation
. . e ey g EmmEEEEEDOEDEERRR" Dns ruE ras
* Complex, Large-scale, + Stafistical inference from Collecion of a robust empirical dataset throug" tudies, field
Interconnected, Open, Socio- empirical datasets ... 0 EC |onbob.e|1. r? us c?rrr.plrlc:ad atats..et. IrougI case studies, fie
technical (CLIOS) Process? « System Dynamics Lasiesyy wor ,-pro ! 'S_ '© MOaeting ar.1 Slatistical analysis
» Case studies & analysis « Complexity methods Innovative .modelllng and analysis | I
. Field interviews & ethnography championed at the Santa Fe . . — . — . * New engméerlng system representation and visualization schemas
Institute, including non- Tradespace analysis allows identification of symbiotic enterprise- Impact to policy and practice l’
equilibrium statistical physics product architectures with desirable “ility” properties - Enable more effective
and network & scaling theories enterprise and technology ChnStOpher Roberts ;
' Nightingale, Deborah and Donna Rhodes. (2008). ESD.38 Enterprise 4 Ross, A. (2006). "Managing Unarticulated Value: Changeability in Multi- StrateglC plannlng and CJ r@mlt.edu |

governance

2 MIT Lean Advancement Initiative. Lean.mit.edu Available at seari.mit.edu
3 Sussman, Joseph et al. (2008). “The ‘CLIOS Process:’ A Users Guide.” ® Santa Fe Institute. www.santafe.edu




