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	Emerging Competency 2: Schedule Compliance Risk Assessment Methodology (SCRAM)

	

	Emerging Competency Element(s): 2.1

	· Applies SCRAM to identify root cause(s) of schedule slippage, recommend remediation(s) and forecast future milestones

	Element Issues (DAU): List ambiguities, misunderstandings, etc. to help IT FIPT next time they update competencies

	

	Assumptions (DAU)

	TBD

	TLO (Job Product or Service) (DAU; SME can make recommendations)
	BLOOM/COURSE

	TLO 1.1.1  TBD
	BLOOM:

	ELO(s) with Major Takeaway (MT) (tasks which are required to build the product or service) (DAU)

	
Write First ELO Here (DAU; SME can make recommendations)
· Numbering Convention: “Competency.Competency Element.TLO.ELO”; Example, ELO 1.1.1.1 for first ELO, ELO 1.1.1.2 for second, etc.
· MT 1.1. (Use the SME’s Number here from below.)
· MT <1.n>.
· List Major Takeaways then Learning Points that apply to this ELO
· Define Major Takeaway (MT):
A MT:
-Supports one or more ELOs
-Provides specific best practices, lessons learned or rules of thumb that directly impact the success of the learning objective 
-Usually 0 to 3 MTs per ELO
-Can be crafted into an assessment question for quiz or case

· Define a Learning Point (LP)
A Learning Point (LP):
-Supports one or more ELOs
-A learning point is a fact or assertion of truth.  These are NOT lessons learned, best practices or rules of thumb; LPs are also actionable steps that provide the "How To" or core definition for the ELO
-Usually 1 to 10 LPs per ELO
-Can be crafted into an assessment question for quiz or case

Assessment Strategy: CP Owner will identify Assessment strategy as CASE, QUIZ, or FACILITATION
	BLOOM: 1


	ELO 1.1.1 Describe the origin and purpose of SCRAM.

MT 1.1 SCRAM was developed by the Australian Department of Defence to provide senior leadership and program managers with an understanding of the root cause(s) of schedule slippage on their programs and recommendations for corrective action.

LP 1.1A Schedule is almost always the primary concern of project stakeholders.
LP 1.1B Executives want to know why a program is slipping schedule and what can be done about it.

Assessment Strategy: Quiz (T or F)
	BLOOM: 1


	ELO Name the two methods that SCRAM uses to forecast future schedule performance.

LP 1.2 SCRAM uses two methods to forecast future schedule performance: a Schedule Risk Assessment (SRA) and software parametric modeling.

Assessment Strategy: Quiz (MultChoice)
	BLOOM: 1


	ELO Name the disciplines that SCRAM uses.

MT 1.3 SCRAM integrates engineering and scheduling disciplines.

LP 1.3A SCRAM embodies best practices from systems and software engineering.
LP 1.3B SCRAM embodies best practices from schedule development and project execution.
LP 1.3C SCRAM facilitates improved acquisition practices based on feedback from SCRAM assessments.

Assessment Strategy: Quiz (T or F)
	BLOOM: 1


	ELO Describe the diversity of SCRAM reviews.

MT SCRAM has been proven in a number of application domains with programs of different size and complexity.

LP Application domains include aerospace, maritime, command and control, communications, training, satellite ground station, enterprise resource planning.
LP Multiple SCRAMS have been conducted on the F-35 Joint Strike Fighter program and have been used to inform the PEO prior to his appearance before the Defense Acquisition Board.


Assessment Strategy: Quiz
	BLOOM: 1


	ELO Name the different SCRAM modes and the purpose of each.

LP: There are three different SCRAM modes that vary in their purpose. 

	Mode
	Purpose
	When Conducted

	Pre-emptive
	To position programs for success by identifying risks and issues early so they can be mitigated or remediated
	· Prior to Contract Award 
· Prior to Integrated Baseline Review (IBR)

	Diagnostic
	To identify root cause(s) of schedule slippage and forecast completion date
	· When a program has slipped schedule

	Assurance
	To ensure program is on track and identify risks and issues impacting schedule
	· At any point in the program lifecycle




Assessment Strategy: Quiz
	BLOOM: 1


	ELO Place the RCASS categories in the correct order.

MT Schedule slippage is a symptom of one or more problems.  SCRAM uses a thought model – the Root Cause Analysis of Schedule Slippage (RCASS) model - to identify root causes of schedule slippage, thereby allowing actions to be taken to stop further slippage.

LP RCASS consists of ten categories.
LP RCASS shows the logical dependencies between categories of program risks and issues.
LP RCASS covers program planning and execution.


Assessment Strategy: Quiz (Matching)
	BLOOM: 1


	ELO Understand the origins and purpose of the Root Cause Analysis of Schedule Slippage (RCASS) model.

MT During a SCRAM review, RCASS is used to guide questions, categorize the “fire hose” of information obtained, ensure complete coverage of program issues and risks, provide a structure for reporting results, and identify appropriate measures to serve as leading indicators of issues.

	BLOOM:  1

	[bookmark: _GoBack]ELO Given an IT Acquisition scenario, analyze a risk or issue and place it in the corresponding RCASS category.

MT (Lesson Learned) By placing the risk or issue into a corresponding RCASS category, students practice the first step in using the RCASS model.  (The exercise associated with the ELO below builds on this skill.)
	BLOOM:  3 

	ELO Given a description of a relatively complex scenario, identify the risks and issues, categorize them by RCASS category, identify the root cause(s) and provide recommendations.

MT This more complex scenario builds on the skill practiced in the previous MT.  Students will analyze the scenario, identifying and categorizing each risk and issue.  They will then describe the relationships between the risks/issues, i.e., which one or several are root causes and, therefore, should be addressed by specific recommendations.  The students will develop those recommendations.

LP:  This scenario is based on the F-35’s Autonomic Logistics Information System (ALIS) and represents a true scenario/case study as it unfolded in August/September 2013. ALIS is being developed by Lockheed Martin in Orlando, Florida using an Agile approach.  Students will take the perspective of a SCRAM Team sent to inform the F-35 Joint Program Office (JPO) PEO, LtGen Chris Bogdan, about any major issues and/or risks to meet an upcoming IOC for the US Marine Corps scheduled for mid-2015. The Marines Corps, faced with an aging Harrier fleet, announced it would be the first of the three services to go to IOC with the F-35; the plan is to go to IOC with an interim platform capability; the full capability won’t be fielded until 2017.  One non-negotiable “must have” requirement for the Marines is a smaller, lighter ALIS footprint for squadron-level support.  This new requirement requires an upgrade to smaller, more powerful servers in addition to previously planned functional enhancements over earlier ALIS releases; at the time of this scenario, ALIS had been used since 2007 to support flight test aircraft at the prime contractor’s facility in Fort Worth, TX and at Edwards AFB and the Naval Air Station Patuxent River.

This exercise will describe the scenario and show some basic Agile metrics.  The students will read through the case description, identify significant risks and issues and categorize them using RCASS.  They are asked to include any supporting metrics in preparing a message for the PEO.  Their task is to outline the main points of a message for the PEO. How would they describe in a straightforward way what is happening on the ALIS program?  What recommendations would they make?  

Instructor Notes: It will be evident that, with the added Marine Corps requirements, the ALIS developers don’t have enough time to complete all the capability that has been targeted for the 2015 release.  A replan will be necessary.  This is, in fact, what happened.  A week after receiving a SCRAM briefing, the PEO was on site in Orlando.  His visit was followed by a replan in which some functionality was delayed to a later release.  ALIS successfully met the date for the Marine Corp IOC.
Reference: See attached F-35 ALIS case study
	BLOOM:  3

	ELO Same as above

MT This is a second scenario/case study to provide students with a second real example, this one more complex than the first.  This focuses on the Mission Systems software for the F-35.
Reference: See attached F-35 Mission Systems Software Case Study
	BLOOM:  3

	ELO Describe the steps involved in conducting a SCRAM review.

MT The seven steps for conducting a SCRAM review provide an efficient, repeatable process for conducting reviews and maximize the likelihood that the root causes of schedule slippage will be identified.

LP: The first step is Assessment Preparation.  This entails identifying the type of SCRAM (Pre-contract, Pre-IBR., Diagnostic or Assurance), initial communications with the SCRAM sponsor, identifying the SCRAM team members and specialized subject matter experts (SMEs), negotiating the assessment schedule, travel requirements and other logistics.  This is done by the SCRAM Team Lead.

LP: The second step, Project (or Program) Awareness, occurs during the first morning on-site at the government program office or contractor facility.  The SCRAM Lead provides a one-hour briefing about SCRAM and the rules of engagement. The purpose of this in-brief is to allay fears about SCRAM and to encourage open, honest discussions.  The SCRAM Team, in turn, receives a one to two hour briefing about the project.  Specific documents may be requested and reviews, especially organization charts in finalizing the interview schedule for the week.

LP:  The third step is Project Risk/Issue Identification.  This step primarily involves interviews with individuals.  There is some document review as well, especially risk and issue logs.  All team members take notes.

LP:  The fourth step is performed by the schedule expert who verifies alignment between the integrated master schedule and the WBS, performs schedule health checks and identifies critical-path and near critical path activities.

LP:  The fifth step is Data Consolidation and Validation.  The major portion of this activity occurs during the second week although short evening consolidation sessions may be held at the SCRAM Team Lead’s discretion.  As part of this activity, the project’s basis of estimates are reviewed and evaluated by the SCRAM team SMEs.  In addition, interview notes are tagged to RCASS category categories and are identified as strengths, risks, or issues.

LP: The sixth step entails quantifying the risk to schedule compliance through a Monte Carlo analysis of activities on or near the critical path.  Alternatively, software parametric model may be used to quantify schedule risk.

LP:  The seventh and final step involves preparing and delivering an PowerPoint presentation for an outbrief followed by a written report two weeks later.

Assessment Strategy: Quiz
	BLOOM: 1


	ELO 4.1.1 Name the key SCRAM principles.

MT SCRAM reviews follow seven key principles (minimal disruption, rapid turn-around, independent, non-advocate, non-attribution, corroboration of evidence, openness and transparency).  These principles have led to three important SCRAM outcomes;
1. SCRAM is well accepted by contractors.  Even after initial defensiveness or trepidation, all have indicated that the SCRAM review is a positive activity.
2. SCRAM identifies significant issues and risks, most of which do not appear in risk registers.
3. SCRAM serves as a catalyst to program remediation and focuses improvement actions.

Assessment Strategy: Quiz (MultChoice)
	BLOOM: 1


	ELO Describe the composition of a SCRAM team.

MT Experience has shown that a SCRAM team of four to six SMEs plus a schedule expert is the optimal size to balance a the needed expertise and perspectives while not overwhelming the organizations hosting a SCRAM review.

LP The engineering SMEs validate the basis of estimates, identify schedule risks and issues, and provide inputs for the Schedule Risk Assessment.
LP The scheduler validates the program schedules (government and contractor) through schedule health checks and performs the SRA on critical path and near-critical path activities.

Assessment Strategy: Quiz
	BLOOM: 1


	ELO Describe the SCRAM Assessor Qualification Framework

MT The quality and benefits of a SCRAM review are dependent on the experience, expertise, and interviewing skills of the individuals who make up a SCRAM team.  

LP A SCRAM assessor certification framework has been put in place to ensure the quality of SCRAM reviews.
LP A SCRAM assessor must have a minimum of 15 years of experience in an engineering domain (software, systems).
LP A SCRAM schedule expert must be experienced in schedule tools (Microsoft Project, Primavera, Open Plan Professional) and in conducting schedule health checks.  There is currently no specific certification for SCRAM schedule experts.
LP There are three levels of SCRAM assessors (Provisional, Certified, Lead).
LP A Provisional SCRAM Assessor has completed the SCRAM training (Introductory and Assessor courses) and passed an exam.
LP A Certified SCRAM Assessor has satisfactorily participated in at least two SCRAM reviews (as judged by a SCRAM Lead Assessor)
LP A SCRAM lead Assessor has successfully led at least one SCRAM review (as judged by a SCRAM lead Assessor).
Assessment Strategy: Quiz
	BLOOM: 1


	ELO Describe the purpose of a schedule health check

MT Experience from numerous programs has shown that poor schedule planning and construction contribute to program delays and failures. 

LP The SCRAM evaluates the basis for estimating the duration and resources applied to major activities.

LP The SCRAM schedule expert evaluates the structural integrity of the schedule using a set of ‘health” checks.

LP The DCMA 14 Point Schedule Metrics are becoming an industry standard.  They measure the “health” of a schedule in terms of its construction logic, task duration, use of float and constraints.

LP The DCMA health checks are intended as guidelines not as hard and fast rules.
LP A well-constructed schedule is required for a meaningful Schedule Risk Assessment.

Assessment Strategy: Quiz
	BLOOM: 1


	ELO Describe the purpose of a Schedule Risk Assessment

MT A Schedule Risk Assessment quantifies schedule risk.


	BLOOM: 1

	ELO Describe the steps involved in conducting a Schedule Risk Assessment.

LP An SRA uses three-point estimates of individual task durations along with a Monte Carlo simulation to generate a frequency or probability distribution of schedule completion dates.
LP Three-point estimates of task duration are assigned to individual tasks in a schedule (optimistic, most likely, pessimistic).
LP In its simplest form, a Monte Carlo simulation involves multiple iterations through the schedule by sampling one of the three durations for each task on each iteration.
LP The result of a Monte Carlo simulation is a frequency distribution of schedule completion dates, representing increasing confidence from the earliest date to the latest.
LP A Schedule Risk Assessment allows one to select a program completion date with a specified level of confidence (e.g., 50%, 85%).

	BLOOM: 1

	ELO Describe the role of the SCRAM engineering team members in the Schedule Risk Assessment.

LP The SCRAM engineering SMEs identify specific risks and issues associated with specific tasks and factor those into the optimistic (best case) and pessimistic (worst case) estimated task durations.
LP Given the rapid turn-around of results from a SCRAM review, only tasks on or near the critical task are subject to the three-point estimates.

	BLOOM: 1

	ELO Describe a method that SCRAM uses for forecasting schedule for software-intensive programs.

MT For software-reliant programs, SCRAM uses a parametric model to forecast future milestone dates.  This is useful when a program’s schedule is not of sufficient health, most often as a result of poorly constructed logic, to serve as the basis for a Schedule Risk Assessment.

MT The preferred model is SLIM-Control, a commercially available tool from Quantitative Software Management (QSM).  SLIM-Control forecasts future milestones based on widely available, objective measures of performance to date.  While there a number of excellent software estimation models and tools available in the commercial marketplace, their primary use is early in development.  In contrast, SLIM-Control is used once a development is well underway to forecast future milestone dates.  SCRAM reviews most often occur in the midst of an on-going development when there is concern about a program’s schedule performance.
MT Experience using SLIM-Control to forecast future milestones as part of SCRAM reviews has show the model to yield useful predictions (estimates have been within several months of accuracy when forecasts are made two to three years earlier).
LP The measures include software size (estimated and actual completed to data), major milestones completed, staffing, and defects discovered.
LP SLIM-Control is adaptable to different size measures (e.g., source lines of code, function points, story points), development lifecycles (e.g., waterfall, incremental, agile), staffing measures (fulltime equivalents, labor hours), and defect discovery activities or phases (e.g., from peer reviews, unit test, software integration, software-hardware integration).

Assessment Strategy: Quiz
	BLOOM: 1


	ELO Describe the major causes of schedule slippage found in 25+ SCRAM reviews.

MT: The four (4) major sources of schedule slippage found in previous SCRAM reviews relate to 
1) poor stakeholder management, 
2) poor system integration planning and execution, 
3) unplanned rework, 
4) accrual of technical debt.   Technical debt represents work that is deferred for short-term expediency, usually to make a milestone.  Technical debt often results from skipped processes such as omitting peer reviews in an attempt to recover schedule.  The analogy to financial debt is intentional; “interest” in the form of additional work or effort accrues over time.  In the example of skipped peer reviews, defects are not discovered under later in development when they require more time and effort to correct.
Target your improvement efforts to address these four (4) areas and you reduce the risk of schedule slippage.

Assessment Strategy: Quiz
	BLOOM: 1


	ELO Describe the purpose of the Process Reference/Assessment Model (PR/AM)

MT The PR/AM breaks down the ten RCASS categories into 37 sub-categories and provides best practices you can implement in your program for each of those sub-categories.

LP Each sub-category has a purpose statement and a set of associated outcomes.
LP The PR/AM can be used to guide SCRAM review questioning.
LP The PR/AM guidance is intended to be helpful to programs and to SCRAM assessors and is not mandatory.
LP The PR/AM conforms to ISO/IEC 15504 Information Technology – Process Assessment.

Assessment Strategy: Quiz
	BLOOM: 1
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