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ABSTRACT 

Department of Defense D i r e c t i v e  5160.51 a s s i g n s  
t h e  Uni ted S t a t e s  Naval Observatory t h e  r e s p o n s i -  
b i l i t y  f o r  e n s u r i n g  u n i f o r m i t y  i n  p r e c i s e  t ime and 
t ime  i n t e r v a l  o p e r a t i o n s  i n c l u d i n g  measurements,  
t h e  e s t a b l i s h m e n t  of o v e r a l l  DOD requ i rements  f o r  
t ime  and t ime  i n t e r v a l ,  and the  accomplishment of 
objectives r e q u i r i n g  p r e c i s e  t ime  and t ime  i n t e r -  
v a l  w i t h  minimum c o s t .  

Tn suppor t  of t h e  e x e c u t i o n  of t h e s e  r e s p o n s i b i l i -  
t i es ,  t h e  Uni ted S t a t e s  Naval Observatory h a s  em- 
barked upon an e f f o r t  t o  document t h e  Department 
of Defense P r e c i s e  T i m e  and Time I n t e r v a l ' s  r e -  
qu i rements  and develop a  mas te r  p l a n  f o r  o v e r a l l  
PTTI program improvements. 

T h i s  paper  p r e s e n t s  an overview of t h e  o b j e c t i v e ,  
t h e  approac-h t o  t h e  problem, t h e  s c h e d u l e ,  and a 
s t a t u s  r e p o r t ,  i n c l u d i n g  s i g n i f i c a n t  f i n d i n g s  
r e l a t i v e  t o  o r g a n i z a t i o n a l  r e l a t i o n s h i p s ,  c u r r e n t  
d i r e c t i v e s ,  p r i n c i p a l  PTTI u s e r s ,  and f u t u r e  r e -  
qu i rements  as c u r r e n t l y  i d e n t i f i e d  by the  u s e r s .  

INTRODUCTION 

The Uni ted S t a t e s  Naval Observatory i s  a s s i g n e d  t h e  r e s p o n s i b i l i t y  f o r  
precise t i m e  and t i m e  interval d i s s e m i n a t i o n  throughout  t h e  Department 
of Defense (DOD) components. S p e c i f i c a l l y ,  i t  i s  Department of 
Defense D i r e c t i v e  5160.51 t i t l e d ,  " P r e c i s e  Time and Time T n t e r v a l  
(PTTI)  S t a n d a r d s  and C a l i b r a t i o n  F a c i l i t i e s  f o r  U s e  by Department of 
Defense Components", t h a t  a s s i g n s  t h e  Naval Observatory t h e  respon- 
s i b i l i t y  f o r  i n s u r i n g :  (1)  u n i f o r m i t y  i n  p r e c i s e  t ime and t ime  i n t e r -  
val o p e r a t i o n s  i n c l u d i n g  measurements,  ( 2 )  the e s t a b l i s h m e n t  of over-  
a l l  DOD r e q u i r e m e n t s  f o r  t ime and t ime  i n t e r v a l ,  and ( 3 )  t h e  accnm- 
p l i shment  of o b j e c t i v e s  r e q u i r i n g  p r e c i s e  time and t ime i n t e r v a l  w i t h  
minimum c o s t .  The f i r s t  of t h e s e  r e s p o n s i b i l i t i e s  e n t a i l s  t h e  tech-  
n i c a l  a s p e c t s  of t imekeeping and t ime d i s s e m i n a t i o n .  D e s p i t e  the 
r a p i d l y  changing systems which seek t o  e x p l o i t  t h e  l e a d i n g  edge of 



technology, the Naval Observatory staff continues to keep pace in 
meeting this responsibility. In addition to expanded and improved 
means of dissemination of time and easier access to time services for 
the user, the basic equipments and methods of determining precise time 
are being upgraded. The requirement to upgrade time dissemination 
systems becomes self-evident through a simple comparison. DOD direc- 
tive 5160.51 dated August 31, 1971, defines precise time as,---- t I  a 
time requirement to within ten milliseconds." Compare this with cur- 
rent user needs of time to within nanoseconds. Not only are opera- 
tional requirements for time becoming more stringent with respect to 
accuracy, the number and variety of uses is expanding rapidly. There 
is a tendency for a new user, faced with a need for precise time, to 
approach the solution to the problem on a unilateral basis. The pit- 
falls to such an approach can be counter productive to achieving a 
fully coordinated PTTI program. Based upon the information available 
to the manager, a system is designed and an array of equipments is 
assembled that will meet the requirements. The combination of clocks, 
frequency dividers, time conversion modems, etc., may be totally 
unique to that program. This tends to result in a wide variety of non- 
standard systems which exacerbates the maintenance support problem and 
training problem. If the manager is one of foresight, he may even 
anticipate future requirements and design a system whose capabilities 
Ear exceed his current specifications for stability, accuracy, or 
other criteria. Conceivably, the full capability of the system for 
which the manager paid dearly, may never be fully exploited or re- 
quired. The synergistic consequences of these factors is an overall 
PTTI program that is less than cost effective. 

In recognitition of the dynamic nature of the PTTI program and the 
influence of the aforementioned factors, the Naval Observatory has 
initiated an effort to ameliorate the impact of the current processes. 

OBJECTIVE 

The objective is to achieve improved management of the Department of 
Defense Precise Time and Time Interval Program in order to provide 
full coordination of PTTI programs and ensure economies of resources. 

Although the Observatory has the lead in the endeavor within the pro- 
visions of DOD Directive 5160.51, the support of separate DOD compon- 
ents is engendered through the specific functional responsibilities 
assigned to those components in the same directive. Under paragraph 
VI,C.,various functional responsibilities are delineated for DOD com- 
ponents and contractors. Of the five subparagraphs spelling out the 
functions, the first four deal principally with the technical aspects 
of timekeeping, that is; reference to the USNO master clock, use of 
portable clocks, etc. Paragraph VI.C.5 and paragraph VI.C.6 cover the 
management and planning aspects of PTTI. The separate DOD components 



are d i r e c t e d  t o :  

"5. N o t i f y  t h e  U. S .  Naval  O b s e r v a t o r y  o f :  

a ,  E x i s t i n g  and p l anned  PTTI  r e q u i r e m e n t s ,  i n c l u d i n g  i n f o r -  
m a t i o n  a s  t o  a c c u r a c y  and s t a b i l i t y  of  n e e d s ,  measurement 
t e c h n i q u e s  p l a n n e d  o r  i n  o p e r a t i o n  and c o n t i n u i t y  c f  
s e r v i c e  r e q u i r e d  of  the  a p p l i c a b l e  d i s t r i b u t i o n  t r a n s -  
m i s s i o n .  

b .  PTTT ( f r e q u e n c y )  a r r a n g e m e n t s  be tween DOD u s e r  compon- 
e n t s  and c o n t r a c t o r s  and o t h e r  F e d e r a l  Government 
a g e n c i e s .  

r .  Schedu led  s c i e n t i f i c  and t e c h n i c a l  m e e t i n g s  on PTTI  
( f r e q u e n c y )  . 

6 .  C o n s u l t  t h e  O b s e r v a t o r y  p r i o r  t o  e n t e r i n g  i n t o  c o n t r a c t s  f o r  
equ ipmen t ,  r e s e a r c h ,  s t u d i e s ,  o r  s e r v i c e s  i n v n l v i n g  PT'I'T 
( f r e q u e n c y )  i n  o r d e r  t h a t  maximum tise of  e x i s t i n g  f a c i l i t i e s  
may be a s s u r e d . "  

The d e g r e e  of  d e t a i l  encompassed i n  t h e  n o t i f i c a t i o n  of  t h e  o b s ~ . r v a -  
t o r y  i s  s u b j e c t  t o  a  wzde v a r i e t y  of  i n t e r p r e t a t i o n .  C o n s e q u e n t l y ,  
t h e  p e r c e p t i o n  of PTTT r e q u i r e m e n t s  i s  e q t t a l l y  s u b j e c t e d  t o  a wide  
r a n g e  of  i n t e r p r e t a t i o n .  N e e d l e s s  t o  s a g ,  a f u l l .  comprehens ive  knowl- 
edge of  the DOD r e q u i r e m e n t s  i s  e s s e n t i a l  t o  d e t e r n l i r ~ i n g  t h e  nec :essary  
management a c t  i o n s  t o  improve t h c  o v e r a l l  program.  The o b s e r v a t o r y ' s  
i n i t j . a t i v e  can  b e  viewed a s  a  two-pronged appr(3ac.h; e a c h  i n e x o r t - ~ b l y  
entwine(1 w i t h  t h e  o t h e r .  I n  s u p p o r t  of t h e  o b j e c L i v e ,  t h e  obse r .va to ry  
w i l l  conduc t  a  DOD PTTT r e q u i r e m e n t s  a r l a l y s i s  and c o n c u r r e n t l y  t levelop 
a DOD PTTL Improvement P l a n .  

APPROACH 

A th ree -phased  a p p r o a c h  i.s b e i n g  used  f o r  t h c  r e q u i r e m e n t s  a n a l y s i s  
por t - ion  of  t h e  t a s k .  'The t h r e e  p h a s e s  a r e  an i d e n t i f i c a t i o r l  p h a s e ,  
a c o l l e c t i o n  phase  and a n  a n a l y s i s  p h a s e .  

T d e n t i f i c a t i o n  Phase 

As i m p l i e d  by t h e  t i t l e ,  t h e  p u r p o s e  o f  this phasc  i s  t o  i d e n t i f y  the 
u s e r s  of p r e c i s e  t i m e  and  t i m e  i n t e r v a l .  'The c lcrncnts  of i n f o r n l a t i o n  
b e i n g  s o u g h t  t o  f i t  t h e  d e f i n i t i o n  of  " i d e n t i f i c a t i o n "  a r e  somewhat 
more d e t a i l e d  t h a n  s i m p l y  a name o r  o r g a n i z a t i o n .  T h i s  e f f o r t  b r i l l  

endeavor  t o  i d e n t i f y  t h e  u s e r  by o r g a n i z a t i o n ,  l o c a t i o n ,  p o i n t s  of 
c o n t a c p  by name and  phone number and e s t a b l i s h  t h e  o r g a n i z a t i o n a l  
relationship of t h e  u n i t  w i t h  r c s p e c t  t o  h i g h e r  and lower c n h ~ l o n s  of 



the appropriate organizational structure. These data will serve to 
clarify the lines of operational control, administrative processes and 
logistical support. It will also provide a directory of personnel 
participating directly In the PTTI program and enhance the flow of 
information among the participants. 

Collection Phase 

Having identified the users of PTTI, the next step is to document 
essential information with respect to their participation in the pro- 
gram. A determination will be made as to the functional use of PTTI 
(e.g., navigation,communication, calibration, timing/synchronization, 
etc.), the essential. equipment currently on hand and in use; the 
means whereby these equipments are timed/synchronized (traceable to 
USNO) ;  and the criteria which define the users requirement in terms 
such as accuracy, stability, environmental specifications, or other 
key characteristics. Of equal interest in documenting the equipment 
is the maintenance policy of each organization. Information will be 
gained regarding the level of maintenance performed at the site (oper- 
ational, intermediate or depot), and whether or not it is performed by 
organizational personnel or under contract support arrangements. 

The full scope of information to be collected is not a fixed set at 
this time. Even early in the collection process, it was found that 
additional data elements proved most useful in revealing an overall 
picture of the PTTI program. As an example, the directives issued at 
various echelons were researched to determine the charter under which 
various organizations were operating. In some cases, the directives 
issued within the chain of command, may be useful in revealing the 
funding lines. Funding information will be essential if recommenda- 
tions are to be developed regarding cost effective alternatives. 
Equally as important as documenting the current state-of-the-art is 
planning for future requirements. Current users will be surveyed to 
determine their perception of future needs or any problems they may 
anticipate in meeting their perceived operational requirements in the 
future. Developmental programs will be reviewed to determine if there 
may be PTTI requirements which have not yet been explicitly defined. 
This data on future requirements will provide a baseline for specific 
areas to be investigated in order to keep pace with refined require- 
ments and broader PTTI applications. 

The data col1,ection process will consist of researching documents, 
interviewing personnel, either by telephone or in person, the circu- 
lation of a survey questionnaire, and on-site visits as required. 

Analysis Phase 

Based upon the information provided by the previous efforts, the 



a n a l y s i s  p h a s e  w i l l  s e e k  t o  d e l i n e a t e  s y s t e m s  me thods ,  s y s t e m s  accu- 
r a c i e s ,  pe r fo rmance  r e q u i r e m e n t s ,  numbers of  c l o c k s ,  ma in tenance  
s u p p o r t  r o l e s ,  and i n t e r / i n t r a s y s t e m  u t i l i z a t i o n .  P e r t i n e n t  d a t a  
e l e m e n t s  w i l l .  b e  r educed  t o  g r a p h s ,  c h a r t s  a n d / o r  m a t r i c e s  t o  p r e s e n t  
c o n c i s e ,  comprehens ive  summaries from which c o g e n t  a l t e r n a t i v e  a c t i o n s  
may b e  d e r i v e d  i n  s u p p o r t  of t h e  improvement p l a n .  

A l though  i t  may a p p e a r  t h a t  t h e s e  t h r e e  p h a s e s  a r e  conduc ted  sequen-  
t i a l l y , i n  a  series f a s h i o n ,  s u c h  i s  n o t  t h e  c a s e .  The p r o c e s s  i s  a n  
i t e r a t i v e  one  i n  which d a t a  d e r i v e d  i n  one  p h a s e  may l e a d  back  t o  
f u r t h e r  i n v e s t i g a t i o n s  i n  t h e  p r e v i o u s  p h a s e  which  rnay i n  t u r n  l e a d  t o  
a d d i t i o n a l  a r e a s  of i n v e s t i g a t i o n ,  d a t a  c o l l e c t i o l l  and ana1.ys is .  

PTTI Improvement P l a n  

The cus tomary  a p p r o a c h  t o  t h e  development of a  p l a n  i s  b e i n g  fol . lowed 
f o r  t h e  improvement. p l a n .  T h i s  e n t a i l s  t h e  development  of  a n  o u t l i n e ,  
t h e  development  of a book p l a n ,  and f i n a l l y ,  t h e  development  and 
p u b l i - c a t i o n  of t h e  P T T I  Improvement P l a n .  The Rook P l a n  development  
w a s  s c h e d u l e d  i n  t h e  e a r l y  p h a s e s  of  t h e  t a s k  i n  o r d e r  t o  p r o v i d e  
d i r e c t i o n  t o  t h e  d a t a  c o l l e c t i o n  and a n a l y s i s  p h a s e s .  A s  s t a t e d  
e a r l i e r ,  t h e  improvement p l a n  development w i l l  b e  a  c o n c u r r e n t  e f f o r t  
which  w i l l  i n t e r a c - t  on a  r e a l  t i m e  b a s i s  w i t h  a l l  t h r e e  p h a s e s  of t l ie  
r e q u i r e m e n t s  a n a l y s i s  p o r t i o n .  Proposed  management i . n i t i a t i v e  and 
r e l a t e d  rec-ommendations w i l l  be  f i r m l y  s u p p o r t e d  by c l e a r l y  d e f i n e d  
r e q u i r e m e n t s ,  

An E x e c u t i v e  Summary w i l l  be  provide-d a s  a  l e a d  i n t o  t h e  lmprovement 
P l a n  i n  o r d e r  t o  p r o v i d e  a  c o n c i s e  ove rv iew n f  t h ~  program and rccom- 
m e n d a t i o n s ,  The s u c c e e d i n g  f o u r  c h a p t e r s  w i l l  d e s c r i b e  t h e  c h a r a c t e r -  
i s t i c s  o f  t h e  PTTT program a s  i t  now c x i s t s .  T h i s  w i l l  t a k e  t h e  form 
of an i n t r o d u c t i o n / b a c k g r o u ~ l d  s e c t i o n ;  a d e s c r i p t i o n  of  t h e  s e r v i c e s  
a v a i l a b l e  t h r o u g h  t h e  U.S. Naval  Observatory; a s e c t i o n  on u s e r s  and  
t h e i r  r e l a t e d  r e q u i r e n ~ e n t s  and a  s e c t i o n  on how t h o s e  r e q u i r e m e n t s  
are c u r r e n t l y  b e i n g  met and p l anned  improvements matched t o  p o t e n t i a l  
n e e d s .  The n e x t  c h a p t e r  w i l l  h i g h l i g h t  t h e  c r i t i c a l  i s s u e s .  I n  
e s s e n c e ,  t h i s  p o r t i o n  w i l l  a d d r e s s  t h e  s l i o r t f a l l s  and problem a r e a s ,  
i n c l u d i n g  c o s t  f a c t o r s ,  t o  t h e  e x t e n t  t h a t  t h e y  can be i s o l a t e d  and 
documented.  

The r e m a i n i n g  t w o  c h a p t e r s  w i l l  p r o v i d e  a l t e r n a t i v e  management a c t i o r i s  
wh ich ,  i f  e x e c u t e d ,  s h o u l d  r e s u l t  i n  s i g n i f i c a n t  impl-nvements i n  t h e  
PTTl program.  Recornmendations w i l l  b e  ttiadc a s  t o  t h e  p r e f e r r e d  
a l t e r n a t i v e .  The p r e f e r r e d  a l t e r n a t i v e  w i l l  be expanded i n  more 
s p e c i f i c  d e t a i l  w i t h  r e s p e c t  t o  r e s p o n s i b i l i t i e s ,  s c h e d u l e  o f  a c t i o n s ,  
and any m o d i f i c a t i o n s  t o  g o v e r n i n g  d i r e c t i v e s  r e q u i r e d  t o  implement 
t h a t  a l t e r n a t i v e .  



Details of the supporting rationale contained in the plan will be 
provided in appendices to the plan. Three levels of detail will be 
provided: the Executive Summary will provide an overview for decision 
making; the body of the plan will contain the rationale for the alter- 
natives and recommendations. The backup data will be contained in the 
appendices. 

SCHEDULE 

Work on the project was initiated on 18 January 1980. The target date 
for the completed Requirements Analysis Report and the PTTI Improve- 
ment Plan is 27 December 1981. The only major interim milestone is 
the development of the Book Plan in June 1980. Due to the concurrent 
and iterative nature of the identification phase, collecticn phase, 
analysis phase and plan development, clearly delineated start-stop 
dates for these activities were not deemed appropriate. However, 
selected interim goals to be achieved have been identified in the 
interest of sound program management and are displayed in Figure 1. 

STATUS 

The identification phase commenced immediately upon initiation of the 
task. A two-pronged approach was used; a top-down approach and 
bottom-up approach. The top-down approach began at the policy level 
in Washington and sought to identify the individuals involved, their 
job title, code, location, phone numbers and the field agencies or 
subordinate commands under their purview. The bottom-up approach 
used the U.S. Naval Observatory distribution list printout for their 
time services bulletin. The list includes 986 domestic users and 
258 foreign users. The listing was separated into categories by 
Service (USAF, Army, Navy, etc.) or agency. In some cases, the func- 
tional area of PTTI in which the user has primary interest may be 
discerned from the type of time service publications received. Such 
is not always the case, for there are multiple uses, as well as mul- 
tiple users of the documents. Here the top-down approach seeks to 
clarify the functional area of interest by tracking the organizational 
relationship through the chain of command and the supporting directive 
system. DOD Directive 5160.51 required each DOD component to issue 
implementing directives. These, in turn, assigned responsibilities 
and functional areas to various commands and field activities. The 
directives have been researched and collected for OSD, JCS, DCA, 
USAP, USA and USN. To date, a preliminary directory of points of 
contact in the PTTI arena has been compiled, consisting of approxi- 
mately sixty persons. In its current format, it lists the personnel 
by Service or agency, with code, address, phone numbers and any 
charter or directive associated with their function. Approximately 
thirty-five of the persons listed have been contacted in search of 
data. Preliminary initiatives have been made with the Federal 



A v i a t i o n  A d m i n i s t r a t i o n ,  Defense  Mapping Agency, and c e r t a i n  i n d e -  
penden t  commercia l  u s e r s ,  

I n  o r d e r  t o  a c c e l e r a t e  t h e  d a t a  c o l l e c t i o n  p r o c e s s ,  a s u r v e y  q u e s t i o n -  
n a i r e  was d e s i g n e d .  Using  t h e  i n f o r m a t i o n  g a i n e d  i n  t h e  e a r l y  p o r t i o n  
of  t h e  i d e n t i f i c a t i o n  p h a s e ,  a d i s t r i b u t i o n  l i s t  of key r e c i p i e n t s  
was d e v e l o p e d ,  A c o v e r  l e t t e r  s i g n e d  by t h e  S u p e r i n t e n d e n t  of  t h e  
O b s e r v a t o r y ,  e x p l a i n i n g  t h e  p u r p o s e  of t h e  e f f o r t  and f o r w a r d i n g  t h e  
q u e s t i o n n a i r e ,  was d i s t r i b u t e d  on 7 May 1980.  Responses  were  re- 
q u e s t e d  by 4 J u n e  1980.  Twenty-f ive  comple ted  q u e s t i o n n a i r e s  have 
been r e t u r n e d .  A c o m p a r a t i v e  a n a l y s i s  i s  now i n  p r o c e s s  comparfing 
d a t a  r e c e i v e d  f r o m  i n t e r v i e w s  and t h e  s u r v e y  q u e s t i o n n a i r e s  w i t h  t h e  
d a t a  r e q u i r e d  t o  comple t e  t h e  r e q u i r e m e n t s  a n a l y s i s  and f i l l  out: t h e  
e l emen t  o f  t h e  Book P l a n .  Voids  i n  e s s e n t i a l  e l e m e n t s  of  i n f o r m a t i o n  
w i l l  b e  i d e n t i f i e d .  E f f o r t s  t o  f i l l  t h e s e  v o i d s  w i l l  b e g i n  w i t h  l o c a l  
i n t e r v i e w s  and phone c a l l s  and f i n a l l y ,  o n - s i t e  i n t e r v i e w s  a t  fl-elcl 
a c t i v i t i e s  w i l l  b e  conduc ted  t o  comple t c  t h e  p r o r e s s .  I n  e v e r y  c a s e  
r e q u i r i n g  a f i e l d  v i s i t ,  a p o i n t  of c o n t a c t  w i l l  b e  a d v i s e d  i n  advance  
e i t h e r  by  phone o r  by l e t t e r  as t o  t h e  t y p e  of  i r l fo rma t ion  b e i n g  
s o u g h t .  

An o u t l i n e  o t  t h e  Inlprovc~nent  P l a n  was deve loped  and approved otl 
23 A p r i l  1980. The outline w a s  s u b s e q u e n t l y  expanded i n t o  a Book P l a n  
which was approved  on 3O J u n e  1980.  l l i e  Book P l a n ,  which  d e f i n e s  t h e  
e l e m e n t s  of  d a t a  sc:heduled f n r  i n c o r p o r a t i o n  i n t o  t h e  Trnprovemer~t P l a n  
i s  now s e r v i n g  as  t h e  benchmark i n  g u i d i n g  t h e  c o l l e c t i o n  and a n a l y s i s  
p h a s e s .  

A c l e a r e r  p i c t u r e  of  t h c  o r g a n i z a t i o n a l  rc l .a t i .ons11i .p~ h a s  begun t o  
e v o l v e ,  P r e l i m i n a r y  d i ag rams  have  been  d r a f t e d  i n  t i e r e d  e c h e l o n s  
from t h e  p o l i c y  l e v e l  down tri f i e l d  a c t i v i t v  and 1.1se1-s, 

A l though  sotne minor  d i f f i c u l t i e s  have  bec.11 c..ncountererl i n  t rans1 .a  t i n g  
s t a t e d  r equ i r emer l t s  i n t o  cornmon tcms of r e f e r e n c e  t o r  e a s i c r  corn- 
p a r i s o n ,  and ensu r i r lg  t h a t  a l l  u s e r s  a r e  i d c n t i f  i e d ,  t h e  program i s  
c u r r e n t l y  on s c h e d u l e  w i t h  no  in su r tuoun tab le  o b s t a c l e s  i n  v iew.  
Al though n o t  deemed insu rmoun tab l  e ,  t-wo a r e a s  of  i n v e s t i g a t i o n  wtiich 
p r o v e  more i n t r a c t a b l e  t h a n  one  would care t o  have  them a r e  thosle 
d r i v e n  by s e c u r i t y  r e s t r i c t i o n s  a n d  a v a i - l a b i l i t y  of f u n d i n g  c l e t ~ ~ i l s .  
Every  e f f o r t  i s  b e i n g  made t o  m a i n t a i n  t i le  r e p o r t s  as u n c l a s s i f i e d  i n  
o r d e r  t o  enhance  t h e i r  c i r c u l a t i o n  and u t i l i t y .  I f  nccd  b e ,  a c l a s s i -  
f i e d  append ix  may b c  pub l i s l l ed  p r o v i d e  s u p p o r t i n g  d a t a  e s s e n t i a l  
t o  t h e  d e c i s i o n  making p r o c e s s .  

I n  t h e  i n t e r e s t  of b r e v i t y  s e l e c t e d  h i g h l i g h t s  of  t h e  p r e l i m i n a r y  
f i n d i n g s  a r c  p r e s e n t e d  be low i n  the  a r e a s  of o r g a n i z a t i o n a l  



relationships, current directives, P T T l  users, and future require- 
ments. 

Organizational Relationships 

There are two distinct lines of staff cognizance in PTTI, the logis- 
tics side and the operational side. In most cases, the responsibili- 
ties for PTTI shift to the logistics staff at the policy level. The 
bulk of the documentation is written in terms of metrology and cali- 
bration responsibilities for technical laboratories or similar support 
units in the field. In general, these lines of responsibility through 
the logistic side are easily traceable. The logisticians are tasked 
with specific responsibilities to maintain set standards, and provide 
support to operational users. The operational. side of the problem 
does not lend itself to easy traceability. It has been difficult to 
pinpoint the central controlling agency for operational requirements 
within the various organizational structures. It appears at first 
blush that a variety of research agencies, usually resident at the 
same location with a metrology/calibration facility will develop oper- 
ational requirements and resolve their needs in coordination with the 
resident experts. As currently documented the technical or logistics 
side of the chain is very responsive to the users' needs and the 
interchange of services and information is free-flowing and continuous. 
However, as additional support services are required from a higher 
support echelon (such as the Naval Observatory), the requirement flows 
up through the technical chain on the logistics side of the staff. 
Again, the system works by virtue of the nature of the participants. 
However, this system places the Observatory in a reactive mode-- 
responding to needs from the field on an "as requiredt' basis. Ideally, 
the operational requirements should be centrally coordinated for earh 
agency. The central coordinator would express these requirements to 
the U.S. Naval Observatory personnel who, in execution of their 
charter as DOD PTTI Manager, would assist in defining the system to 
meet the requirements. Then through the logistics side of the staff, 
the USNO would insure that the necessary dissemination system and 
proper support equipments were available to execute the PTTI support. 
This process would place the USNO in the requirements determination 
loop and insure a more cost effective, coordinated program. 

PTTI requirements which transcend the bounds of single Service of 
single agency applications are generally addressed by committees. In 
some cases,the committees are formed to address specific issues and 
representation is established to insure that all interested parties 
participate. There are two standing committees which provide a forum 
for addressing joint requirements. The MLJSTC MAN COMMITTEE and the 
JOINT TECHNICAL COORDINATTNG GROUP for METROLOGY and CALIBRATION 
(JTCG-METCAL), Based upon the representation on these committees, 
it appears that the MUSIC MAN COMMITTEE is best suited for addressing 



t h e  o p e r a t i o n a l  a s p e c t s  of t h e  problem and t h e  JTCG-METCAL i s  techni- 
cally o r i e n t e d .  

There  a r e  e x c e p t i o n s  t o  t h e  g e n e r a l  d e s c r i p t i o n  of t h e  in te rac lz ion  of 
o p e r a t i o n a l  a g e n c i e s  and l o g i s t i c  a g e n c i e s  a s  p r e v i o u s l y  d e s c r i b e d .  
Two n o t a b l e  excep t ions  a r e  t h e  GPS/NAVSTAR program and t h e  SATCOM/DCA 
program. These two programs have been t h e  b e n e f i c . i , a r i e s  of long  
a rduous  p l a n n i n g  and in te r -agency  a c t i v i t y .  However, i n  s p i t e  of such 
c o o r d i n a t i o n  a t  t h e  t o p  l e v e l ,  t h e  r e s u l t s  of  t h e  su rvey  q u e s t i o n -  
n a i r e  r e v e a l  t h a t  some p a r t i c i p a n t s  i n  t h e  PTTI progralri a r e  somewhat- 
t e n t a t i v e  as t o  t h e  p r e c i s e  impac-t t h e  program may have on t h e i r  
I T  nlodus operand i" .  

C u r r e n t  D i r e c t i v e s  

Two items of i n t e r e s t  were r e v e a l e d  i n  t r a c i n g  th rough  t h e  d i r e c t i v e s  
which govern P T T I  programs i n  t h e  Department of Defense .  First, t h e  
ass ignment  of r e s p o n s i . b i l i t i e s  i n  implementing d i r e c t i v e s  get1e:cally 
s u b s t a n t i a t e s  t h e  heavy i n f l u e n c e  of t h e  t e c h n i c a l / l o g i s t i c  p a : r t i c i -  
p a n t s  i n  s t r u c t u r i n g  t h e  c h a r n c t c r  of t h e  program. Tn i n s t a n c e s  
where o p e r a t i o n a l  s t a f f s  a r e  t a s k e d  w i t h  r e s p o n s i b i - l i t i e s ,  they a r e  
u s u a l l y  s t a t . ed  i . n  t e rms  of v e r i f y i n g  t h e  c .o tnpa t ib i l i ty  of d e s i g n  and 
s p e c i f i c a t i o n s  r a t h e r  t h a n  e x p l i c i t  r e s p o n s i b i l i t i e s  Tor s t a t i n g  and 
p r o c e s s i n g  r e q u i r e m e n t s .  The second i t e m  i s  t r a c i n g  d i r e c t i v e s  t o  a 
common r e f  ere1lc.e. Some implementing d i r e c - t i v e s  cannot  b e  t r a c e d  back 
t o  DOD D i r e c t i v e  5150.61,  a l t h o u g h  o t h e r  DOD D i r e c t i v e s  may b e  
r e f e r e n c e d .  

PTTT Users  

P r e l i m i n a r y  f i n d i n g s  w i t h  r e s p e c t  t o  PTTT u s e r s  r c v c a l s  t h a t  t ' l e  
l a b o r a t o r i e s ,  r e s e a r c h  o r g a n i z a t i o n s ,  and t e s t  r anges  arc b e s t  a b l e  t o  
documcnt t h e i r  f u n c t i o n ,  eqtli pments , c u r r e n t  o p e r a t i n g  p rocedures  , and 
i d e n t i f y  f u t u r e  r e q u i r e m e n t s .  Therc  a p p e a r s  t u  h e  s i g n i f i r a n t  
community of  b e n e f i c i a r i e s  of PTTL who t end  t o  accep t  t h e  s e r v i c e s  
p rov ided  w i t h o u t  l u l l  awareness  of  t h e  i m p a c t  on t h e i r  progratn of how, 
by whom, and a t  what c o s t  tile s e r v i c e s  a r e  made a v . a i l a h l c .  The i n -  
v e s t i g a t i o n  and f u l l  documentat ion of t h i s  community's PrSTT programs 
p o r t e n d s  t o  b e  t h e  most d i f f i c u l t  a s p e c t  of the t a s k .  Consequlently, 
i t  will. be t h e  o b j e c t i v e  of d e t a i l e d  s c r u t i n y  i n  t h e  i t e r a t i v e  i d e n t i -  
f i c a t i o n  and d a t a  c o l l e c t i o n  p r o c e s s e s .  Some o f  the Pi"I'I u s e r s  who 
responded t o  t h e  s u r v e y  q u e s t i o n n a i r e s  l e f t  some unanswered q u ~ e s t i o n s ,  
A few i n d i c a t e d  t h a t  t h e y  had no "next  h i g k e r "  eche lon  of commxnd and 
no s u b o r d i n a t e  comn~ands, Some prov ided  no f u r t h c r  t ime o r  c d l i b r a t i o n  
s e r v i c e  beyond t h e i r  own u s e ,  ,711 a c c e p t a b l e  though u n l i k e l y  s i t u a t i o n ,  
excep t  f o r  a  r e s e a r c h  f a c i l i t y .  I n  some i n s t a n c e s  i t  w a s  i n d i r a t e d  i n  
t h e  su rvey  t h a t  t h e  t ime  main ta ined  o n - s i t e  w a s  no t  t r a c e a b l e  t o  t h e  
USNO, y e t  t h e  method whereby t h e  t ime  was m a i n t a i n e d  p r o v i d e s  f o r  such  



traceability. Current requirements were generally implicit in the 
description of the users function and the capabilities of the equip- 
ments in use. Further investigation is warranted to insure the most 
economical and efficient use of resources. 

Future Requirements 

Future requirements have been expressed in a variety of character- 
istics desired. These include: cost, stability, accuracy, vibrational 
loading, G-loading, temperature sensitivity, power requirements, size, 
and accessibility. A number of these characteristics were described 
in quantified terms and others in general terms. For example, the 
lease cost item desired was to be less than $100 per unit. Stabi1it.y 
requirements have been submitted at the refined end of 4~10-~~/sec 
and lx10-11/4 hours. Accuracy statements range from "extreme" to a 
quantified value of 100 nanoseconds. Every effort will be made to 
quantify requirements to provide a common means of comparison and 
evaluation. 

In the process of seeking answers to questions initially proposed for 
data collection, there appears to be a higher ratio of new questions 
than answers to old questions. In a program as dynamic and complex 
as the Precise Time and Time Interval program, one should reasonably 
anticipate such results in the early portion of the investigations. 
Hopefully, the crossover point will occur soon, wherein the number 
of answers neatly matches the questions at hand and no vital area 
which may influence the selection of viable alternatives remains un- 
explored. Needless to say, it is a challenging task, but one that 
should prove to be rewarding and beneficial to the PTTJ community as 
a whole. 
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