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Agenda	
  

•  ObjecNves	
  of	
  this	
  Seminar	
  
•  Brief	
  IntroducNon	
  to	
  NPR	
  and	
  GPR	
  7123.1	
  
•  Changes	
  to	
  NPR	
  7123.1	
  (A	
  to	
  B)	
  	
  
•  Changes	
  to	
  GPR	
  7123.1	
  (A	
  to	
  B)	
  
•  Change	
  Effects	
  on	
  Systems	
  Engineering	
  
Management	
  Plans	
  (SEMP)	
  

•  Forward	
  Plans	
  for	
  GPR	
  7123.1	
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•  Rollout	
  the	
  Updated	
  GPR	
  7123.1	
  (A	
  to	
  B)	
  –	
  GSFC	
  Systems	
  
Engineering	
  Requirements	
  

•  Highlight	
  what	
  drove	
  the	
  changes	
  to	
  the	
  GPR	
  	
  
–  NPR	
  7123.1A	
  to	
  NPR	
  7123.1B	
  
–  ConNnue	
  Compliance	
  with	
  NPR	
  7123.1	
  
–  GPR	
  7123.1	
  Requirement	
  ConsolidaNon	
  

•  Inform	
  aWendees	
  how	
  the	
  changes	
  impact	
  GSFC	
  Programs	
  and	
  
Projects	
  

•  Highlight	
  upcoming	
  GDMS	
  Release	
  pf	
  GPR	
  Update	
  for	
  Review/
Input	
  by	
  GSFC	
  Stakeholders	
  

ObjecNves	
  of	
  this	
  Seminar	
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Brief	
  IntroducNon	
  to	
  NPR	
  7123.1	
  and	
  GPR	
  7123.1	
  
	
  

NASA/GSFC	
  Systems	
  Engineering	
  Standards	
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NPD	
  7120.4	
  
NASA	
  Engineering	
  and	
  Program/Project	
  

Management	
  Policy	
  	
  

NPR	
  7120.5	
  
NASA	
  Space	
  Flight	
  
Program	
  &	
  Project	
  

Management	
  
Requirements	
  	
  

	
  
NPR	
  7120.6	
  

Lessons	
  Learned	
  
Process	
  

	
  

NPR	
  7120.7	
  
NASA	
  IT	
  &	
  Inst.	
  

Infrastructure	
  Program	
  
&	
  Project	
  

Requirements	
  	
  

NPR	
  7120.8	
  
NASA	
  Research	
  &	
  

Technology	
  Program	
  &	
  
Project	
  

Management	
  Req.	
  	
  

NPR	
  7150.2	
  
NASA	
  So`ware	
  
Engineering	
  
Requirements	
  

	
  

NPR	
  7123.1	
  
NASA	
  Systems	
  

Engineering	
  Processes	
  &	
  
Requirements	
  

NPR	
  7120.10	
  
Technical	
  Standards	
  for	
  
NASA	
  Programs	
  and	
  

Projects	
  	
  
	
  

NPR	
  7120.9	
  
NASA	
  Product	
  Data	
  &	
  
Life-­‐Cycle	
  Mgt.	
  for	
  
Flight	
  Programs	
  and	
  

Projects	
  

NASA	
  Engineering	
  Policy	
  Overview	
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NPR	
  7123.1	
  to	
  GPR	
  7123.1	
  

NPR	
  7123.1	
  –	
  NASA	
  Procedural	
  Requirements	
  
•  Contained	
  Core	
  SE	
  Requirements	
  for	
  Field	
  Centers	
  to	
  follow	
  
•  Appendix	
  C	
  contains	
  Process	
  Associated	
  “Best	
  PracFces”	
  	
  

	
  
GPR	
  7123.1	
  –	
  GSFC	
  Procedural	
  Requirements	
  

•  Tailored	
  for	
  GSFC	
  methodology	
  of	
  SE	
  
•  Compliance	
  matrix	
  used	
  to	
  demonstrate	
  flow-­‐down	
  

	
  
Most	
  NASA	
  Centers	
  developed	
  their	
  own	
  “PR”’s	
  in	
  response	
  to	
  the	
  NPR	
  
during	
  the	
  .1A	
  era	
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COMPLIANCE	
  TO	
  THE	
  NPR	
  7123.1	
  
REQUIREMENTS	
  IS	
  MANDATORY	
  FOR	
  NASA	
  

PROGRAMS/PROJECTS	
  



NPR	
  7123.1A	
  
Released	
  3/07	
  

ImplementaNon	
  Plan	
  (H-­‐1)	
  
57	
  Core	
  Reqts	
  

(Rev	
  -­‐)	
  SubmiWed	
  7/07	
  
Updated	
  8/10	
  

Center	
  Survey	
  (H-­‐2)	
  
108	
  “Best	
  PracFces”	
  
SubmiWed	
  4/09	
  

GPG’s	
  

Compliance	
  
Matrix	
  

Traceability	
  
Matrix	
  

GPR	
  7123.1A	
  
Issued	
  10/08	
  
Updated	
  08/10	
  

GSFC-­‐
STD-­‐1001	
  

Other	
  	
  
GPR’s	
  

How	
  the	
  NPR	
  7123.1A	
  was	
  Infused	
  at	
  GSFC	
  

GSFC	
  Accomplished	
  Complete	
  Compliance	
  to	
  NPR	
  7123.1A	
  in	
  2009	
  
and	
  was	
  confirmed	
  by	
  an	
  audit	
  performed	
  in	
  October	
  2010	
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The	
  
Implementa,on	
  
Plan	
  was	
  used	
  to	
  
track	
  NPR	
  7123.1	
  
infusion	
  at	
  Centers	
  

The	
  Center	
  Survey	
  
was	
  used	
  to	
  track	
  
Appendix	
  C	
  best	
  
prac,ce	
  use	
  at	
  

Centers	
  



NPR	
  7123.1	
  

SEMP’s	
  

GPR	
  	
  
7123.1	
  

Requirements	
  

	
  
GPR	
  7123.1	
  

Compliance	
  Matrix	
  

SEMP	
  Annotated	
  Outline	
  
(includes	
  GPR	
  7123.1	
  Compliance	
  Matrix)	
  

DocumentaNon	
  
And	
  Review	
  
Content	
  

.	
  .	
  
Informs/	
  
Plans	
  

GSFC	
  Programs/Projects	
  	
  

Fl
ow

	
  D
ow

n	
  
fr
om

	
  O
CE

	
  to
	
  P
ro
je
ct
s	
  

(G
PR

	
  A
llo

ca
te
d	
  
Re

qu
ire

m
en

ts
)	
  

How	
  the	
  NPR	
  7123.1	
  Flows	
  Down	
  to	
  GSFC	
  Projects	
  

GPR	
  7123.1	
  Compliance	
  
Matrix	
  contained	
  in	
  

Program/Project	
  SEMP	
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GPR	
  7123.1	
  Contents	
  

GPR	
  7123.1	
  Provides	
  DefiniNons,	
  Guidelines	
  and	
  Process	
  Requirements	
  
for	
  Systems	
  Engineering	
  AcNviNes	
  at	
  GSFC:	
  
	
  

•  Roles	
  and	
  ResponsibiliFes	
  
•  Systems	
  Engineering	
  Lifecycle	
  	
  
•  Systems	
  Engineering	
  Management	
  	
  
•  Key	
  Systems	
  Engineering	
  FuncFons	
  (Lifecycle	
  and	
  Management	
  

Processes)	
  
•  Systems	
  Engineering	
  Reviews	
  and	
  Deliverables	
  
	
  

The	
  GPR	
  also	
  includes	
  the	
  following	
  key	
  appendices:	
  
	
  

•  NPR	
  Compliance	
  Matrix	
  
•  Annotated	
  SEMP	
  Outline	
  including	
  the	
  GPR	
  Compliance	
  Matrix	
  

	
  
	
  

5/6/2014	
  GSFC	
  SE	
  Seminar	
   Slide	
  9	
  	
  



Requirement	
  
DefiniNon	
  

OperaNons	
  
Concept	
  

Development	
  

Architecture	
  &	
  
Design	
  

Development	
  

Understanding	
  
the	
  ObjecNves	
  

(and	
  
Constraints)	
  

Requirements	
  
Management	
  

Technical	
  Resource	
  
Budget	
  Tracking	
  

Risk	
  Management	
  Define	
  Mission	
  	
  
Environments	
  

Technical	
  Baseline/Data	
  
ConfiguraNon	
  Control	
  

Interface	
  Management	
  

ImplementaNon	
  

IntegraNon	
  (using	
  Architecture)	
  
VerificaNon	
  (using	
  Requirements)	
  

ValidaNon	
  (using	
  OperaNons	
  Concept)	
  

Acceptance/TransiNon	
  to	
  
OperaNons	
  

Technical	
  Planning	
  

Decision	
  Analysis	
  

AcquisiNon	
  Support	
  

GPR	
  7123.1	
  Key	
  SE	
  FuncNons	
  in	
  a	
  Nutshell	
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Lifecycle	
  Process	
  

Management	
  Process	
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GPR	
  7123.1	
  Key	
  SE	
  FuncNon	
  Products	
  



NPR	
  7123.1	
  to	
  GPR	
  7123.1	
  
Process	
  Mapping	
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•  The	
  NPR	
  7123.1A	
  expired	
  in	
  March	
  2012;	
  NPR	
  7123.1B	
  was	
  released	
  in	
  May	
  2013	
  
•  The	
  NPR	
  7120.5	
  was	
  updated;	
  the	
  two	
  NPR’s	
  work	
  together	
  closely	
  

–  The	
  OCE	
  PM	
  and	
  SE	
  teams	
  cross-­‐pollenated	
  to	
  develop	
  the	
  NPR’s	
  in	
  concert	
  
–  Review	
  definiFon	
  and	
  products	
  were	
  consolidated	
  into	
  the	
  NPR	
  7120.5E	
  
–  NPR	
  7120.5E	
  version	
  was	
  baselined	
  Aug	
  2012,	
  ahead	
  of	
  NPR	
  7123.1B	
  

•  GPR	
  7123.1A	
  demonstrated	
  GSFC	
  full	
  compliance	
  with	
  NPR	
  7123.1A	
  
•  NPR	
  7123.1A	
  was	
  rolled	
  out	
  to	
  GSFC	
  Directorates	
  in	
  July	
  2013	
  
•  In	
  order	
  to	
  maintain	
  compliance,	
  the	
  GPR	
  needed	
  to	
  be	
  updated	
  

Why	
  was	
  the	
  GPR	
  7123.1	
  Updated?	
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BoWom	
  Line	
  for	
  GPR:	
  	
  14	
  Requirements	
  Deleted,	
  10	
  Requirements	
  Edited	
  ..	
  	
  
24	
  Requirement	
  Changes	
  Made	
  	
  

By	
  the	
  Numbers:	
  



NPR	
  7123.1	
  Changes	
  (A	
  to	
  B)	
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Summary	
  of	
  Changes	
  -­‐	
  NPR	
  7123.1	
  A	
  to	
  B	
  (1/2)	
  

Requirement	
  Changes	
  
	
  
•  Address	
  consistency	
  with	
  other	
  SE	
  and	
  Program	
  and	
  Project	
  NPRs	
  
•  Deleted	
  or	
  modified	
  duplicate	
  requirements	
  
•  Clarified	
  Roles	
  and	
  ResponsibiliFes	
  

–  Designated	
  Governing	
  Authority	
  
–  Technical	
  Team	
  

•  Changed	
  organizaFon	
  and	
  use	
  of	
  compliance	
  matrices	
  (H-­‐1	
  and	
  H-­‐2)	
  
•  Removed	
  sohware	
  development	
  requirements	
  

–  Refer	
  instead	
  to	
  NPR	
  7150.2	
  
•  Changed	
  approach	
  to	
  Life-­‐cycle	
  and	
  Technical	
  Review	
  requirements	
  	
  

–  Refer	
  instead	
  to	
  Governing	
  NPR	
  for	
  Life	
  Cycle	
  Reviews	
  
–  Added	
  specific	
  product	
  requirements	
  per	
  review	
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Summary	
  of	
  Changes	
  -­‐	
  NPR	
  7123.1	
  A	
  to	
  B	
  (2/2)	
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Non-­‐Requirement	
  Changes	
  
	
  
•  Added	
  unique	
  idenFfier	
  (e.g.,	
  SE-­‐01)	
  for	
  each	
  requirement	
  in	
  text	
  to	
  facilitate	
  

reference	
  in	
  compliance	
  matrices	
  

•  Made	
  terminology	
  changes	
  for	
  consistency	
  with	
  NPR	
  7120.5E	
  
–  e.g.,	
  clarify	
  definiFon	
  of	
  “Tailoring”	
  

	
  
•  Updated	
  /	
  Deleted	
  Appendices,	
  e.g.,	
  

–  updated	
  review	
  entry	
  /	
  exit	
  criteria	
  
–  deleted	
  dedicated	
  tailoring	
  appendix,	
  etc.	
  

5/6/2014	
  



SE-­‐	
  05	
  

SE	
  -­‐	
  08	
  

H-­‐1	
  “Center	
  
ImplementaFon	
  Plan”	
  

H-­‐2	
  “Center	
  Survey”	
  

Described	
  Center	
  Plan	
  to	
  
implement	
  NPR	
  7123.1A;	
  

contained	
  compliance	
  matrix	
  for	
  
Center	
  implementaFon	
  of	
  enFre	
  
57	
  mandatory	
  requirement	
  set	
  

Self-­‐Assessment	
  of	
  Center	
  Use	
  
of	
  Appendix	
  C	
  “Best	
  PracFces”	
  	
  
which	
  were	
  not	
  mandatory	
  

57
	
  M

an
da

to
ry
	
  R
eq

ui
re
m
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ts
	
  

GSFC	
  was	
  compliant	
  with	
  both	
  the	
  H-­‐1	
  (2008)	
  and	
  
H-­‐2	
  (2009);	
  was	
  independently	
  confirmed	
  by	
  

external	
  review	
  and	
  during	
  the	
  OCE	
  Survey	
  in	
  2010	
  

2007-­‐2012	
  Era:	
  	
  NPR	
  7123.1A	
  
ObjecNve:	
  	
  Implement	
  NPR	
  at	
  Center	
  level,	
  prepare	
  
Center	
  documentaNon	
  for	
  implementaNon	
  at	
  the	
  

Program/Project	
  Level	
  and	
  begin	
  infusion	
  

H-­‐1	
  “Center	
  Level	
  
Compliance	
  Matrix”	
  

H-­‐2	
  “Program/Project	
  Level	
  	
  
Compliance	
  Matrix”	
  

Compliance	
  Matrix	
  for	
  21	
  of	
  the	
  NPR	
  
7123.1B	
  requirements	
  (17	
  of	
  which	
  are	
  

process	
  definiFon)	
  that	
  are	
  
implemented	
  at	
  the	
  Center/DGA	
  Level	
  	
  	
  

GPR	
  7123.1B	
  conFnues	
  compliance	
  with	
  NPR	
  
7123.1B	
  	
  

2013-­‐	
  2018	
  Era:	
  	
  NPR	
  7123.1B	
  
ObjecNve:	
  	
  Maintain	
  ImplementaNon	
  at	
  Center	
  Level,	
  

Implement	
  at	
  Program/Project	
  Level	
  	
  

Compliance	
  Matrix	
  for	
  43	
  of	
  the	
  NPR	
  
7123.1B	
  requirements	
  that	
  are	
  
implemented	
  at	
  the	
  Program/Project	
  
Level	
  	
  (projects	
  already	
  performing	
  
the	
  bulk	
  of	
  the	
  reqts;	
  contained	
  in	
  
SEMP)	
  

NPR	
  7123.1A	
  

SE-­‐	
  04	
  

SE	
  -­‐	
  05	
  

64
	
  M

an
da

to
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  R
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Required	
  Submission	
  to	
  OCE	
   Required	
  Submission	
  to	
  OCE	
  NPR	
  7123.1B	
  

H-­‐1	
  and	
  H-­‐2	
  Purposing	
  in	
  NPR	
  7123.1A/B	
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Required	
  SEMP	
  Element	
  



NPR	
  7123.1	
  
Released	
  5/13	
  

OCE	
  
	
  “Owned”	
  

Requirements	
  	
  
(H-­‐1)	
  

Center	
  Director	
  
“Owned”	
  

Requirements	
  	
  
(H-­‐2)	
  

GPG’s	
  GPR	
  7123.1B	
  
GSFC	
  Standards	
  
(1000,	
  1001,	
  

7000)	
  

Other	
  	
  
GPR’s	
  

How	
  the	
  NPR	
  7123.1	
  is	
  Infused	
  at	
  GSFC	
  

GSFC	
  SE	
  Seminar	
   Slide	
  18	
  	
  

GSFC	
  ConFnues	
  Compliance	
  to	
  NPR	
  7123.1	
  with	
  GPR	
  
7123.1	
  Update	
  as	
  indicated	
  in	
  Compliance	
  Matrices	
  

5/6/2014	
  



•  NASA	
  GSFC-­‐STD-­‐1000	
  -­‐	
  Rules	
  for	
  the	
  Design,	
  Development,	
  VerificaNon,	
  and	
  
OperaNon	
  of	
  Flight	
  systems	
  (aka	
  “Golden	
  Rules”)	
  

•  NASA	
  GSFC-­‐STD-­‐1001	
  -­‐	
  Criteria	
  for	
  Flight	
  and	
  Flight	
  Support	
  Systems	
  Lifecycle	
  
Reviews	
  

•  NASA	
  GSFC-­‐STD-­‐7000	
  -­‐	
  General	
  Environmental	
  VerificaNon	
  Standard	
  (GEVS)	
  for	
  
GSFC	
  Flight	
  Programs	
  and	
  Projects	
  

	
  

GSFC	
  Standards	
  
	
  

These	
  standards	
  are	
  used	
  by	
  Systems	
  Engineering	
  for	
  establishing	
  	
  
technical	
  soluFons,	
  review	
  planning	
  and	
  test/evaluaFon	
  	
  -­‐	
  are	
  used	
  to	
  
demonstrate	
  GSFC	
  compliance	
  with	
  several	
  NPR	
  7123.1	
  requirements	
  



GPR	
  7123.1	
  Changes	
  (A	
  to	
  B)	
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Insert	
  to	
  SYSTEMS	
  ENGINEERING	
  REVIEWS	
  AND	
  DELIVERABLES:	
  
	
  
“The	
  Mission	
  Systems	
  Engineer	
  works	
  with	
  the	
  Project	
  Manager	
  and	
  the	
  GSFC	
  
Systems	
  Review	
  Office	
  to	
  define	
  the	
  series	
  of	
  system	
  reviews	
  required	
  for	
  the	
  
mission.	
  	
  	
  The	
  results	
  of	
  this	
  effort	
  are	
  captured	
  in	
  the	
  Project	
  Systems	
  Review	
  
plan,	
  which	
  could	
  be	
  a	
  standalone	
  document	
  or	
  contained	
  in	
  the	
  Project	
  
Management	
  Plan”	
  

Project	
  System	
  Review	
  Plan	
  

The	
  Systems	
  Review	
  Plan	
  (SRP)	
  captures	
  agreements	
  between	
  Code	
  
300,	
  400	
  and	
  500	
  for	
  planned	
  project	
  reviews.	
  	
  GSFC-­‐STD-­‐1001	
  

provides	
  guidance	
  for	
  the	
  contents	
  of	
  the	
  SRP.	
  	
  The	
  SRP	
  is	
  tailored	
  
based	
  on	
  Mission	
  Class,	
  etc.	
  



Technical	
  Performance	
  Measurement	
  DefiniNon	
  

GSFC	
  SE	
  Seminar	
   Slide	
  22	
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Insert	
  to	
  Technical	
  Resource	
  Budget	
  Tracking:	
  	
  
	
  
“Technical	
  performance	
  measures	
  (TPM’s	
  )	
  are	
  defined	
  as	
  the	
  set	
  of	
  
criFcal	
  or	
  key	
  performance	
  parameters	
  that	
  are	
  monitored	
  by	
  comparing	
  
the	
  current	
  actual	
  achievement	
  of	
  the	
  parameters	
  with	
  that	
  anFcipated	
  
at	
  the	
  current	
  Fme	
  and	
  on	
  future	
  dates.	
  These	
  measures	
  are	
  used	
  to	
  
confirm	
  progress	
  and	
  idenFfy	
  deficiencies	
  that	
  might	
  jeopardize	
  meeFng	
  
a	
  system	
  requirement.	
  Assessed	
  parameter	
  values	
  that	
  fall	
  outside	
  an	
  
expected	
  range	
  around	
  the	
  anFcipated	
  values	
  indicate	
  a	
  need	
  for	
  
evaluaFon	
  and	
  correcFve	
  acFon.	
  Technical	
  performance	
  measures	
  are	
  
typically	
  selected	
  from	
  the	
  defined	
  set	
  of	
  Measures	
  of	
  Performance	
  
(MOPs).”	
  
	
  
	
  



Designated	
  Governing	
  Authority	
  (DGA)	
  DefiniNon	
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Edit	
  to	
  DefiniNons	
  SecNon:	
  
	
  
“The	
  Center	
  Director	
  or	
  the	
  person	
  that	
  has	
  been	
  designated	
  by	
  the	
  
Center	
  Director	
  to	
  ensure	
  the	
  appropriate	
  level	
  of	
  technical	
  management	
  
oversight.	
  	
  Such	
  designaFon	
  is	
  made	
  from	
  the	
  technical	
  line	
  so	
  that	
  
independence	
  between	
  programmaFc	
  and	
  technical	
  authority	
  is	
  
maintained.	
  “	
  
	
  



Changes	
  to	
  NPR	
  7123.1/Effect	
  on	
  GSFC	
  SE	
  PracNces	
  –	
  
Technical	
  Performance	
  Measurements	
  (2/2)	
  

GSFC	
  SE	
  Seminar	
   Slide	
  24	
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•  GSFC-­‐STD-­‐1001	
  Criteria	
  for	
  Flight	
  and	
  Flight	
  Support	
  Systems	
  Lifecycle	
  Reviews	
  
•  GPR	
  8700.4H	
  Goddard	
  Systems	
  Reviews	
  	
  
•  Monthly	
  Status	
  Reviews	
  (MSR)	
  



Changes	
  to	
  NPR	
  7123.1/Effect	
  on	
  GSFC	
  SE	
  PracNces	
  –	
  
Reviews/Deliverables	
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Changes	
  to	
  NPR	
  7123.1/Effect	
  on	
  GSFC	
  SE	
  PracNces	
  –	
  
SEMP/DGA	
  	
  

GSFC	
  SE	
  Seminar	
   Slide	
  26	
  	
  

	
  

5/6/2014	
  



Changes	
  to	
  NPR	
  7123.1/Effect	
  on	
  GSFC	
  SE	
  PracNces	
  –	
  
SDMP	
  Alignment/Project	
  DefiniNon	
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AddiNonal	
  Changes	
  to	
  GPR	
  7123.1	
  

GSFC	
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  Seminar	
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Document	
  Updates/ConNnuum	
  	
  
For	
  SE	
  Lifecycle	
  

GSFC	
  SE	
  Seminar	
   Slide	
  29	
  	
  5/6/2014	
  

Edited	
  Table	
  2	
  to	
  remove	
  Delivery	
  Schedule	
  per	
  Phase	
  –	
  Defined	
  in	
  NPR	
  7120.5E	
  



GPR	
  7123.1	
  Requirement	
  ConsolidaNon	
  (1	
  of	
  4)	
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  Seminar	
   Slide	
  30	
  	
  

	
  
R-­‐06,	
  08,	
  75	
  into	
  R-­‐08	
  
	
  	
  
•  R-­‐06:	
  	
  The	
  Product	
  Manager	
  and	
  the	
  Lead	
  Systems	
  Engineer	
  shall	
  develop	
  the	
  

plan	
  for	
  the	
  systems	
  engineering	
  effort	
  and	
  establish	
  a	
  systems	
  engineering	
  
team	
  along	
  with	
  roles	
  and	
  responsibiliFes.	
  	
  

•  R-­‐08:	
  	
  The	
  results	
  of	
  Technical	
  Planning,	
  including	
  the	
  associated	
  roles	
  and	
  
responsibiliFes,	
  are	
  captured	
  in	
  the	
  SEMP	
  (SecFon	
  4.2.3).	
  	
  

•  R-­‐75:	
  	
  The	
  Product	
  Manager	
  and	
  the	
  Lead	
  Systems	
  Engineer	
  shall	
  prepare	
  a	
  
SEMP	
  that	
  addresses	
  the	
  requirements	
  of	
  this	
  GPR	
  and	
  describes	
  What,	
  
When,	
  Where,	
  by	
  Whom,	
  and	
  How	
  each	
  are	
  to	
  be	
  implemented.	
  

NEW	
  R-­‐08:	
  	
  The	
  technical	
  team	
  shall	
  capture	
  the	
  results	
  of	
  the	
  technical	
  
planning	
  process	
  in	
  the	
  SEMP	
  as	
  defined	
  in	
  Appendix	
  D.	
  
	
  
RaNonale	
  for	
  change:	
  	
  Consolidate	
  for	
  more	
  succinct,	
  single	
  requirement	
  
	
  

5/6/2014	
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  R-­‐29,	
  39,	
  70,	
  93	
  into	
  R-­‐93	
  	
  
	
  
•  R-­‐29:	
  	
  The	
  outcome	
  and	
  decisions	
  for	
  key	
  operaFons	
  concept	
  trade	
  studies	
  

and	
  opFmizaFons	
  shall	
  be	
  documented.	
  
•  R-­‐39:	
  	
  The	
  outcome	
  and	
  decisions	
  of	
  key	
  architecture	
  and	
  design	
  trade	
  studies	
  

and	
  opFmizaFons	
  shall	
  be	
  documented.	
  (SecFon	
  4.2.7)	
  
•  R-­‐70:	
  	
  The	
  outcome	
  and	
  decisions	
  for	
  key	
  requirements	
  trade	
  studies	
  and	
  

opFmizaFons	
  shall	
  be	
  documented,	
  (SecFon	
  5).	
  	
  Trade	
  studies	
  and	
  analysis	
  
are	
  used	
  to	
  refine	
  the	
  requirements	
  along	
  with	
  the	
  OperaFons	
  Concept	
  and	
  
the	
  Architecture	
  and	
  Design	
  to	
  meet	
  the	
  Mission	
  Design	
  Requirements	
  
including	
  cost	
  and	
  schedule.	
  

•  R-­‐93:	
  	
  The	
  Technical	
  team	
  shall	
  idenFfy,	
  track,	
  document	
  the	
  results	
  of	
  key	
  
trade	
  studies	
  and	
  integrate	
  the	
  results	
  into	
  mission	
  products.	
  

NEW	
  R-­‐93:	
  	
  The	
  Technical	
  team	
  shall	
  idenNfy,	
  track,	
  and	
  document	
  	
  the	
  results	
  
of	
  key	
  trade	
  studies.	
  
	
  
RaNonale	
  for	
  change:	
  	
  Consolidate	
  for	
  more	
  succinct,	
  single	
  requirement	
  
	
  

GPR	
  7123.1	
  Requirement	
  ConsolidaNon	
  (2	
  of	
  4)	
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R-­‐30,	
  57,	
  58,	
  60	
  into	
  R-­‐57	
  	
  
•  R-­‐30:	
  	
  The	
  OperaFons	
  Concept	
  shall	
  be	
  validated	
  to	
  the	
  Mission	
  System	
  (Level	
  2)	
  

Requirements.	
  
•  R-­‐57:	
  	
  The	
  OperaFons	
  Concept	
  shall	
  be	
  validated	
  to	
  assure	
  that	
  the	
  operaFon	
  of	
  the	
  

system	
  will	
  meet	
  Mission	
  ObjecFves	
  by	
  achieving	
  the	
  Measurement	
  Concept	
  and	
  
accommodaFng	
  the	
  Payload	
  Concept.	
  	
  The	
  Requirements	
  are	
  validated	
  to	
  the	
  Mission	
  
ValidaFon	
  Basis.	
  	
  

•  R-­‐58:	
  	
  Requirements	
  shall	
  be	
  validated	
  to	
  assure	
  that	
  the	
  system	
  will	
  meet	
  the	
  Mission	
  
ObjecFves,	
  be	
  capable	
  of	
  performing	
  the	
  Measurement	
  Concept,	
  accommodate	
  the	
  
Payload	
  Concept,	
  and	
  operate	
  as	
  defined	
  in	
  the	
  OperaFons	
  Concept	
  

•  R-­‐60:	
  	
  The	
  Architecture	
  and	
  Design	
  shall	
  be	
  validated	
  to	
  assure	
  that	
  the	
  operaFon	
  of	
  
the	
  system	
  will	
  meet	
  Mission	
  ObjecFves	
  by	
  implemenFng	
  the	
  funcFons	
  and	
  achieving	
  
the	
  performance	
  needed	
  to	
  achieve	
  the	
  Measurement	
  Concept	
  and	
  accommodate	
  the	
  
Payload	
  Concept.	
  

NEW	
  R-­‐57:	
  	
  The	
  Technical	
  team	
  shall	
  validate	
  the	
  end	
  product	
  by	
  using	
  the	
  OperaNons	
  
Concept	
  to	
  ensure	
  the	
  system	
  meets	
  Stakeholder	
  ExpectaNons.	
  
	
  
RaNonale	
  for	
  change:	
  	
  Consolidate	
  for	
  more	
  succinct,	
  single	
  requirement	
  
	
  
	
  

GPR	
  7123.1	
  Requirement	
  ConsolidaNon	
  (3	
  of	
  4)	
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R-­‐44	
  and	
  R-­‐62	
  into	
  R-­‐62	
  
	
  
•  R-­‐44:	
  	
  Acceptance	
  criteria	
  shall	
  be	
  developed	
  for	
  all	
  product	
  elements.	
  	
  
•  R-­‐62:	
  	
  Acceptance	
  criteria	
  shall	
  be	
  developed	
  for	
  system	
  end	
  products.	
  
	
  
R-­‐62:	
  	
  Acceptance	
  criteria	
  shall	
  be	
  developed	
  for	
  system	
  end	
  products.	
  (no	
  change	
  to	
  
R-­‐62)	
  
	
  
RaNonale	
  for	
  change:	
  	
  Consolidate	
  for	
  more	
  succinct,	
  single	
  requirement	
  
	
  
	
  

GPR	
  7123.1	
  Requirement	
  ConsolidaNon	
  (4	
  of	
  4)	
  	
  



Miscellaneous	
  Requirement	
  Changes	
  (1/2)	
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R-­‐73	
  Interface	
  Control	
  Documents	
  

FROM:	
  
•  R-­‐73:	
  The	
  project	
  team	
  shall	
  decide	
  which	
  ICDs	
  are	
  necessary,	
  given	
  the	
  

complexity,	
  organizaNon	
  structure,	
  and	
  parNcipants.	
  	
  
	
  
TO:	
  	
  
•  R-­‐73:	
  	
  The	
  Project	
  Lead	
  Systems	
  Engineer	
  shall	
  idenNfy	
  all	
  system	
  

interfaces	
  and	
  determine	
  ICDs	
  needed	
  for	
  project	
  implementaNon.	
  	
  

RaNonale:	
  
•  Old	
  requirement	
  did	
  not	
  cover	
  NPR	
  requirement	
  enNrely;	
  new	
  wording	
  

also	
  clarifies	
  decision	
  authority	
  on	
  ICD	
  idenNficaNon	
  	
  

R-­‐2	
  Project	
  Exclusion	
  -­‐	
  Deleted	
  
•  R-­‐2:	
  	
  Projects	
  specifically	
  excluded	
  from	
  the	
  applicaFon	
  of	
  this	
  GPR	
  are	
  Basic	
  

and	
  Applied	
  Research	
  (BAR),	
  Advanced	
  Technology	
  Development	
  (ATD),	
  
InsFtuFonal	
  Projects	
  (IP),	
  and	
  InsFtuFonal	
  IT	
  Projects.	
  	
  



Miscellaneous	
  Changes	
  Included	
  (2/2)	
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  R-­‐10	
  
FROM:	
  
•  R-­‐10:	
  	
  	
  Each	
  Project	
  shall	
  work	
  with	
  the	
  stakeholders	
  and	
  the	
  appropriate	
  

Enterprise	
  Office	
  at	
  NASA	
  Headquarters	
  to	
  prepare	
  a	
  set	
  of	
  Mission	
  
(Level	
  1)	
  Requirements	
  that	
  form	
  the	
  validaFon	
  basis	
  for	
  the	
  Mission	
  
System	
  (Level	
  2)	
  Requirements.	
  	
  

	
  
TO:	
  	
  
•  R-­‐10:	
  	
  Each	
  Project	
  shall	
  work	
  with	
  the	
  stakeholders	
  and	
  the	
  appropriate	
  

Mission	
  Directorate	
  at	
  NASA	
  Headquarters	
  to	
  prepare	
  a	
  set	
  of	
  Mission	
  
(Level	
  1)	
  Requirements	
  that	
  form	
  the	
  validaFon	
  basis	
  for	
  the	
  Mission	
  
System	
  (Level	
  2)	
  Requirements.	
  

	
  
RaNonale:	
  
•  NASA	
  OrganizaNonal	
  Change	
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GPR	
  7123.1	
  Requirement	
  Change	
  Matrix	
  (1/3)	
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GPR	
  7123.1	
  Requirement	
  Change	
  Matrix	
  (2/3)	
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GPR	
  7123.1	
  Requirement	
  Change	
  Matrix	
  (3/3)	
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Effects	
  of	
  GPR	
  Changes	
  on	
  System	
  Engineering	
  
Management	
  Plans	
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Brief	
  SEMP	
  IntroducNon	
  

Appendix	
  D	
  of	
  the	
  GPR	
  7123.1	
  contains	
  the	
  Annotated	
  SEMP	
  
Outline	
  –	
  and	
  contains	
  recursive	
  numbering	
  of	
  the	
  main	
  document.	
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•  What	
  is	
  a	
  SEMP?	
  
–  Systems	
  Engineering	
  Management	
  Plan	
  
–  Establishes	
  a	
  contract	
  between	
  the	
  Project	
  SE	
  team,	
  the	
  PM	
  and	
  DGA	
  as	
  to	
  how	
  the	
  SE	
  team	
  

will	
  facilitate	
  the	
  implementaNon	
  effort	
  
–  Communicates	
  “The	
  Plan”	
  (processes/ac;vi;es)	
  to	
  accomplish	
  the	
  mission	
  products	
  required	
  	
  
–  Key	
  source	
  to	
  coordinate	
  technical	
  planning;	
  should	
  be	
  one	
  of	
  the	
  first	
  documents	
  produced	
  

•  Why	
  develop	
  a	
  SEMP?	
  
–  A	
  lot	
  of	
  folks	
  view	
  wriNng	
  a	
  SEMP	
  as	
  an	
  impediment	
  to	
  “doing	
  real	
  work”	
  but	
  the	
  lack	
  of	
  one	
  

can	
  result	
  in:	
  
•  Lack	
  of	
  clear	
  R&R’s	
  within	
  a	
  project;	
  i.e.	
  duplicaNon	
  of	
  efforts,	
  holes	
  in	
  acNviNes;	
  	
  
•  Lack	
  of	
  orchestraNon	
  within	
  a	
  project;	
  i.e.	
  localized	
  processes	
  emerging,	
  etc.	
  

–  Developing	
  and	
  Publishing	
  a	
  SEMP:	
  
•  Actually	
  streamlines	
  “doing	
  real	
  work”	
  and	
  increases	
  team	
  producNvity.	
  
•  Encourages/fosters	
  the	
  type	
  of	
  communicaNon	
  that	
  is	
  needed	
  within	
  a	
  project;	
  MSE/PM;	
  

MSE/Technical	
  Team	
  
•  Ensures	
  common	
  processes	
  are	
  defined	
  and	
  followed	
  across	
  enNre	
  project	
  

	
  

	
  
	
  



What	
  Changed	
  in	
  SEMP’s	
  ?	
  	
  (1/2)	
  

•  SEMP	
  Baseline/Update	
  Cycle	
  	
  
•  Baseline	
  SEMP	
  due	
  at	
  SRR/MDR	
  
•  Updates	
  not	
  required	
  every	
  phase;	
  however	
  updates	
  are	
  recommended	
  as	
  

changes	
  to	
  contents	
  occur	
  
•  Consider	
  the	
  SEMP	
  to	
  be	
  a	
  living	
  document	
  that	
  is	
  used	
  to	
  capture	
  

agreements	
  

•  SecFon	
  2.4:	
  	
  “Technical	
  Plan	
  “	
  used	
  to	
  be	
  “Work	
  Plan	
  for	
  Phase”	
  to	
  reflect	
  
change	
  

	
  
•  Process	
  AllocaNon	
  Table	
  (SecNon	
  3.1)	
  

•  Added	
  for	
  clarificaFon	
  of	
  roles	
  and	
  responsibiliFes	
  across	
  segments/
organizaFons	
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What	
  Changed	
  in	
  SEMP’s?	
  (2/3)	
  

•  SecNon	
  4.2.4	
  

•  “List	
  the	
  technical	
  performance	
  measures	
  and	
  technical	
  resource	
  budgets	
  
Systems	
  Engineering	
  will	
  track”	
  

•  Changed	
  due	
  to	
  expansion	
  of	
  items	
  to	
  be	
  tracked.	
  

•  The	
  GPR	
  Compliance	
  matrix	
  is	
  now	
  an	
  aWachment	
  provided	
  as	
  an	
  Excel	
  file.	
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What	
  Changed	
  in	
  SEMP’s?	
  (3/3)	
  

	
  
•  SEMP	
  Compliance	
  Matrix	
  Updated	
  to	
  reflect	
  GPR	
  changes	
  

•  Created	
  an	
  excel	
  aWachment	
  as	
  a	
  separate	
  deliverable	
  to	
  the	
  SEMP	
  
•  This	
  is	
  a	
  key	
  deliverable	
  by	
  programs/projects	
  to	
  demonstrate	
  GSFC	
  

Compliance	
  to	
  NPR	
  7123.1	
  	
  

H-­‐1	
  

H-­‐2	
  

GPR	
  
7123.1B	
  

NPR	
  
7123.1B	
  

GPR	
  
Compliance	
  

Matrix	
  
(delivered	
  
with	
  SEMP)	
  

NASA	
  OCE	
   Compliance	
  	
  
Matrices	
  

GSFC	
  Code	
  
599/592	
  

Program/Project	
  
Compliance	
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Round	
  Up/Plans	
  for	
  GPR	
  7123.1	
  

•  Upcoming	
  GDMS	
  Release	
  ASAP	
  –	
  Review/Comments	
  are	
  WELCOME!!!	
  
•  ”Redlines	
  only”	
  
•  Feel	
  free	
  to	
  submit	
  addiFonal	
  Change	
  Requests	
  (CR’s)	
  for	
  next	
  

revision	
  
•  The	
  Goals	
  for	
  this	
  GPR	
  7123.1	
  update:	
  	
  

•  Ensure	
  conFnued	
  compliance	
  with	
  NPR	
  7123.1	
  as	
  a	
  result	
  of	
  the	
  
changes.	
  

•  Consolidate	
  requirements	
  to	
  reduce	
  the	
  overall	
  requirement	
  count	
  
•  A	
  revision	
  is	
  planned	
  during	
  Summer	
  2014:	
  

•  To	
  address	
  and	
  tailor	
  requirements	
  for	
  Class	
  D	
  projects	
  
•  Roll	
  in	
  residual	
  change	
  requests	
  accumulated	
  during	
  this	
  update	
  

cycle	
  not	
  related	
  to	
  the	
  goals	
  above	
  
•  This	
  will	
  include	
  major	
  updates	
  to	
  Appendix	
  E	
  and	
  F	
  of	
  the	
  GPR	
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Special	
  Thanks	
  
	
  to	
  the	
  GPR	
  7123.1	
  Update	
  Team:	
  

	
  
Dave	
  DiPietro/599	
  
Karen	
  Stewart/599	
  
ScoW	
  Schwinger/599	
  
John	
  Johnston/599	
  
Nick	
  Speciale/599	
  
Barbara	
  Grofic/600	
  
Jesse	
  Leitner/300	
  
Donya	
  Douglas/592	
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QuesNons?	
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