Unified Modeling System Architecture Working Group
Terms of Reference

These terms of reference apply to the Unified Modeling System Architecture (SA) Working Group (WG), formed at the request of the Environmental Modeling Center (EMC) Director at the National Centers for Environmental Prediction (NCEP) of the National Weather Service.  While this WG was initiated by NCEP/EMC, the focus will be on evolving towards a community SA that enables collaboration and enhances Research to Operations (R2O) transitions from the research community into operational modeling centers. 
Definitions
System architecture is defined as “the fundamental organization of a system, embodied in its components, their relationships to each other and the environment, and the principles governing its design and evolution.”[footnoteRef:1],[footnoteRef:2]    [1:  See for example IEEE/ISO/IEC 42010-2011.]  [2:  The system architecture should be distinguished from the software infrastructure. NCEP/EMC applications have been constructed using a software infrastructure that includes ESMF and NUOPC tools and standards. The software infrastructure is a set of technical building blocks that represent a wide range of implementation options. The system architecture defines what is built; the software infrastructure is a set of tools for building it.] 


At NCEP/EMC, system architecture refers to a layered structure that is expected to encompass 1) a workflow environment that includes a user interface and database of previous runs and verifying analyses, 2) a prediction suite with a sequence of pre-processing, data assimilation, forecast, and post-processing components, 3) a model application layer with a coupling framework, a prescribed interface between atmospheric physics and dynamics, model components, and scripting, and 4) a layer of utilities and numerical libraries. This structure is shown in Figure 1.
Background
Through a set of recent initiatives, NOAA is reducing complexity in the NCEP production suite, organizing development around a newly selected atmospheric dynamical core, and establishing a unified modeling system that will simplify development, satisfy operational requirements, and make it easier to engage and collaborate with the research community. The system architecture must provide scientifically rigorous and viable coupling strategies, be computationally efficient and portable, and be flexible enough to support new research directions in areas such as ensemble prediction and coupled data assimilation.

Community engagement is needed to address numerous open system architecture questions (see sample list).[footnoteRef:3] There are questions, for example, about whether it makes sense to run the fully coupled system for all predictive timescales; basic questions about where and how fluxes should be computed; and questions about which parts of the current code may need additional work to be portable, efficient, and compatible with standards used in the broader community.  These questions require scientific, technical, and programmatic inputs. [3:  The following list of open questions related to the system architecture were compiled by EMC staff and collaborators: http://tinyurl.com/nems-open-sys-arch 
] 



[image: ]

Figure 1. System Architecture at NCEP/EMC. The diagram shows the main layers (libraries, modeling applications, prediction suites, and workflow) as well as the typical sequence of tasks, from pre-processing through post-processing.
Charge to Working Group 

To provide the NCEP/EMC Director with prioritized recommendations for the advancement of a system architecture that meets operational needs as well as enables and encourages collaboration with external model development partners and the broader research community.

[bookmark: _GoBack]The SA WG should follow an evidence-driven approach, and to that end may review or request plans, performance tests, requirements, reports, case studies, etc.  The WG should address the scientific and technical quality of the current implementation, identify causes of delays and difficulties, and propose approaches to resolving difficulties and open questions.  Recommendations may extend to the organizational aspects of supporting a coupled, unified modeling system and the development of procedures and policies that may be needed to maintain and operate a community-based SA.  While this initial high-level charge comes from the EMC Director, the WG has the latitude to address any other specific questions they feel practicable and appropriate to the issues at hand.  The final recommendations can be delivered in whatever form the WG determines (white paper, briefing slide, etc.). 
Scope
The WG will be limited to a finite period, and will stand down after the delivery of a prioritized set of final recommendations to the EMC Director.  However as part of the final set of recommendations, this limited WG should consider whether a new standing Working Group should be established to advise on SA issues as the architecture continues to evolve.    
Appointment of Members
The co-chairs of the SA WG will be appointed by the Director of NCEP/EMC, after consultation with the Director of NCEP.  The other WG members will be appointed by consensus of the EMC Director and SA WG co-chairs, and will be drawn from EMC, other NOAA development organizations, and other scientific community members as appropriate. 
Meetings
The primary mode of communication will be a biweekly call. Invitees to the call may include the application leads for NCEP/EMC modeling applications, component liaisons, NGGPS team leads, or other teams as identified by the NCEP/EMC director or SA WG chair(s). Invitees can designate an alternative representative if desired.
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