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EXECUTIVE S(JMNARY

The purpose of th i s  study is to present the in i t ia l  Navy

implementat ion of Department of Defense Direc t ive  ~OOO.2 ° ,

* 

• “Management of C omputer Resources in Majo r  Defense Systems ” .

A cr i t ique of scope , goals and appl ica t ions  plus summary

recommendations regarding the  Di rec t ive  c ompletes the  s tudy.
e -

Coverage of implementation within the Department of the Navy

extends to tactical weapons systems acquisiticn and deploy-

ment. A brief historical overview of events leading to

Direc t ive  issuance is included.

‘1

ii

I’

.
-

~~~~~~~ -~~ 
- --- - - ~~~~~~~~~ --~~~~ ,T~~~::~ 

—

~~~~

- -

~ ~~~~~~~~~~~~~~

‘— ---— 

~~~~~~~~~~



ACKN OWLEDG M ENT S

The author  is indebted to many people for a ss i s t ance  in the

preparation of this study, particularly:

• - To LCDR Susan Anderson and Gary Belcher f or topic
- formulation and review.

To Bernard Zempolich of NAVAIR and to Irene DeMarco,
John Klisch and Dr. Robert ~nuggs all of NAVSEA

• for  the i r  consul ta t ions.

To my wi fe  for  her typing skills and her pat ience.

1’

•I_.

i i i

~ 

~~~~~~~~~ .~~1TT~~~



TABLE OF CONTENIS

EXECUTI~vE SUMMARY e . e . c. . . . . .  s e e , . . . . .  . ii

ACKNOWLEDGMENTS e • • e 5 S e • C • • C C l ii

S.ECTION I. INTRODUCTION . . e. . . e , . e . .e e . e . .  1

Purpose of the ~tudy Project. . . . . . . . . . . . . 1

bcope . . . . . . . . . . . . . . . . . . . . . . . . 1
~ECTION II. BAC~cG R O UN D . . . .. .. ... . . . .  .... 3
SECTION III. O~ER~vIEW . . . . . , . . . . . . . . . . . . . 6

SECTION IV. INITIAL NAVY I?i?L~ ME N r AT ION . . . . . . . . . . 10

Interim, 1975. . . . . . . . . . . . . . . . . . . . . 10

Ass i s t an t  Secretary of the  Navy ( ASN ) .  . e . • e . a . 13

Chief of Naval  Operat ions ( CNO) . . . . . . . . . . . . 15

Chief of Naval Material (uNM). . . . . . . . . . . . . 18
Naval ~ystems Commands (~

‘x oCOMs) . . . . . . . . . . . 21

Naval Air ~ystems Command (~~A~AI~~~~ COM ) . . . . . 21
Naval Electronics ~ jsterns Command (N.AVEL~x). . . . 23

N~val Sea systems Command (NAVSEASYSCCM ) . . . . . 2i~

SECTION V. EVALUATION / CR ITIQUE . . . . . . . . . . . . . . 25

~~CTION v i .  R~~C~~ 1kN ~~AT I CN ~~. . . . . . . . . . . . . . . . 29

APPENDIX A: DODD 5000.29 ?P N CIPAL NAVY I:~PLENENTA T I 0N
AC TIONS . . . . . • . . . . . . . . . . . . . A—i

~~D~~~~~~~~- V  ~.l. C A T D T  T~~~~~~~~ p~~~ ’tt.~~L_ . ~,~ I~~.’ ,1I* ~~I • )~~~~~~ L IdLJ TI~ t . •~~~~ C C S • • 5 ~ ~ e C • e C e 5 • ~ 
—

IV

IS

~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-

~~~~~~~~~~~~~~~~~~~

-- 

~~~~~ —--- 

-

~~ 4



r ~~~~~~ 
_ _ _ _ _ _ _ _ _ _ _ _

SECTION I

INTRODUCTION

~~~pose of the Study Proj ect

The basic objective of this project is to provide insight

into the  management reaction to and implementation of a Depart-

ment of Defense (DOD) Directive within the Department of the

Navy.  The p ro jec t  was undertaken in order to examine the

rapidly underfoidtri g changes in overall management approach

wi th in  DOD and . the Navy pa r t i cu l a r ly  by a current invest 1—

gation of the philosop hies , problems and systems. The

investigation draws heavily on interviews at all levels

within the Department of the Navy, supplemented by a survey

of availa ble literature4

Scope

This report is limited to Navy acquisition management

of software associated with weapon systems . Software asso—

ciated with weapons systems is deployable and operational;

• thi3 represents the meaning of ~~bedded Computer Systems (EC~3)

within this report. The c~ ritents derive largely from inter-

views within the AssIstant Secretary of ’ the Navy (ASN), Chief

of’ Nava l  Opera t ions  ( C N O ) ,  Chief  of’ Nava l  M a ter i a l  ( C N M ) and

Naval Systems Comrnands (S’
~3COMs), as current actions are pre—

cipitating fro:t th~ eo levels.

a 1

$
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Considering the  formative nature of the topic material , a

cut—off’ date of ]~ Octo ber 1976 was selected , in order to

support report submission requirements ;  in te rv iewing and

l i te ra ture  research were thus restr icted.  Where possible,

• trends and plans are noted, with the full understanding that

accura te  a n t i c i p a t i o n  of f u tu r e  events is impossible .

• The original intention was to provide clearly separable

statements regarding implementation and critique . However,

in the process of real time examination of Directive scope

and impact , the formative nature of the implementation

approach was clearly predominant , to  the extent t h a t  imple—

meritation and critique ware not divorcible. Therefore, the

critique is concerned almost exclusively with a DOD perspec-

tive , rather than from the Navy viewpoint .

2
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SECTION II

BACKGROUND

A brief suxn-nary of those events instrumental to the issu—

• ance of DODD 5000.29 is presented here. Only major event s,

studies or organIzations are mentioned; sufficient sources are

listed in the bibliography to permit research in greater depth.

It is also noted that each source necessarily draws heavily

from his  own background .

If current rea l—t ime  t a c t i c a l  weapon system s Including

software capab ilities (taken as synonymous with Embedded C ern-

puter Systems (ECS) for purposes of thIs study), are recognized

as hav ing materialized and rapidly evolved within the past

decade or so, the generic parent still must be regarded as

general purpose automated data processing (AD?). Regarding AD?,

general government concerns ( f o r  e f f i cI e n t  management and use)

trace from the mid—1950a. The composite of’ these concerns were

built into the Brooks ’ Bill;~~~ this Bill is the first signi-

ficant milestone in the path lead Ing to promulga ti on of DODD

50C0.29. Also in 1965, 0MB Circular A_71(2) marks the stated

origin of Executive Branch intercst in effective management of

AD?.

Zempolich ,’
~
3
~ 

in an Industrial College of the Arri~ d Forces

• (ICAF ) study, summ arizes DOD dev3lopments regard !nrz ECS (also

AD? within the government ) through the early lQ7Os. The ECS

chrono1o~~ , predc;~iinat~ l~ N a v y, hi gh1~~~ ta: efforts of the

3
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Naval  Command, Control and Communications Automation Prelim-

inary Review Group (C3APRG); the Reich repor t and the Navy

Laboratory Computing Committee; and the establishment of the

Navy Tactical Automate d Data Syatems Office (TADSO, MAT—09Y).

* - Other ECS related developments within the Navy during the

1960s included estailishment of management controls regarding

program content . Issuance of ws—b506 “Requirement s for Digital

Computer Program Documentation ”(Ll-) and formulation of Navy

shipbaard and airborne automated tactical data systems standards

(NTD S/ATDS), relative to display s and communic ati on, as in ship—

to—ship communication, are exemples.

The Pont ius study ,~~5~ a Defense Systems Management College

Independent Study Project , p icks up the chronology essentially

at the Completion of a prior reference (3) and delineates events

through 1975. An OSD (I~L) staff study (“Tactical Computer

Software Acquisit ion and Maintenance ,” lq73)(6) and the two—

phase study of Management of Weapon System Software , as affcrded

by the MITRE~
7
~ and John Hopkins University/Applied Physics

Laboratory (JHU/APL)(6) area studies are cited. These provide

the detailed back—up to the Directive. Additional investigatory

efforts leading to DODD 5000.29 include those of the Software

Steering Committee , later linl:ed to the software Reliability

Work Group of the ~o~nt Logistics Commanders.

Most recently, the major precursor of DODD 5000.29 has been

the Defense Systems Software Management P1an ,~
9) published

IS
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-• March 1976. The Di rect ive , i tself , issue d 26 Apri l  1976.

Subsequent briefings with industry include an AIAA Seminar

in June, 1976. Minutes of the Seminar provide a broad per-

spec tive of policy guidance , pract ices, procedurea and

- 
actions to be taken.(10)

5
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SECTION III

OVERVI~~

DODD 5000.29 Is a collection of statements regarding ECS

* 

- management policy, practices , procedures and techniques. The

overall intent is decentralized management within a structured

framework of operation , consistent with the requirements for

standardization of computer resources.(11) The Directive

addresses policy in seven broad management areas: validation

and verification ; risk analysis; configuration management ; life

cycle planning ; support software deliverables; milestone defini-

tion and attainment; and software language standardization and

control.

ECS are approached by the Directive through a segmented

definition rather than by a single direct defin ition: embedded

being “integral  to , from the design, procurement and operations

point of view”; and computer systems or resources being “totality

of computer equipment , computer program, computer data , a s s o c i —

ated documentation , personnel and supplies.”

Though the Directive is limited to 6 years effectivity , the

concept itself seems q~ ite durable; the microprocessor/dis—

tributed system of the near future is penultimately ECS, both

* from an a r c h i t e c t u r a l  des ign  s t andpo in t  and from the ingrained

tactical system procurement philosophy.

ECS is distinct fr om general purpose AD? by almost any

c cri p~ r i s cr .  or ct ~in i a r d , f r om  p r ocu r  -~r~t q u a n t i t i ~~s to

6
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compactness and ruggedness of design, from modularity and

f l e x i b i l i t y  to  responsiveness .  Consequent ly , a basic premise

of the Directive is th at the Comptroller function of AD? pro-

curement is inappropriate to ECS. Though management elements

have general addressability In any processing system , their

re la t ive  c r i t i c a l i t y  and phas ing  cons t r a in t s  in ECS and AD?

are suff iciently var iant to justify separat e t~’eatrnent devel—

oped in the Directive. Evolution of ECS since the roid—1960s

has further defined differences with AD?. Accordingly ,

exclusions from 5000.29, including : 0MB Circular A—71; DODD5

L~1O5.55, L~l6O.l9 and 5lO3,L~O all relat ed to AD? ; as well as

general purpose, commercially ava ilable AD?, are deemed

appropriate.  -

Though Directive scope covers major Defense programs,

Its principles are ap~ropriate to non—major programs as well.

Ultimate integration into the Weapon System Acqu isition is

provided through absorption into DODDs 5000.1, 5000.2 and

5000.3 prior to Directive expiration ; In the interim, bi annual

reviews wil l  be conducted  to  address the  con t inu ing  need for

5000.29 as well as any organizational institutions attached

thereto.

Responsitilities are ctt~ d, commensurat e with the

policy and practices , with e:~phasIs on review and update of

• exis~ ir~g practices , procedures and techniques . Primary

focus In this process IS the DOD M ana g emen t -  S t ee r ing  C om—

riit t~ e for ~-‘i~ eddod Con~ ut .er Resources (YSO— ~ CR), formerly

~1
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the Weapons Systems Sof tware  Management Steering C ommit tee .

DOD component inputs to the Committee are to Include :

guidance documents;  personnel t ra in ing  and career p a t h s ;  and

R&D programs via Technology Coordina t ing  Papers.

The s tyle  of the Di rec t ive  is similar  to  t h a t  of DODD

5000.1. Both c ontain a mixture of policy and p r a c t i c e s ,

• procedures and techniques .  Both are w r i t t e n  at a very h igh

level in order to have Tn —Service applicability; this

necess i ta tes  the  c ompact fo rm at— - 5  and 7 pages r e spec t ive ly .

Each represents an ass imi l a t ion  and gleaning of ideas in use ,

a lbe i t  non—uni fo rmly ,  t h roughou t  the  Services.  The a s s i m i l a t i o n

in each case is intended to provide significant adjustments

and consequent improvements to the acquisition process.

The most significant change aspect relates to risk reduc-

tion in the total sense. Developmental risks are to be scaled

down through concentrat ion on those areas of h i~ h risk prior

to DSARC II (inception of full scale development). This

combines application of techniques previously successful to

hardware (front—end loading ) with earlier visibility to soft-

ware to regiment risk reduction. In that sam e vein , operational

— 

- 

requi rem ents  are to receive earlier , fuller visibility and

scrutiny ; the user is to oe involved , though not deeply, in the

initial design phase , perhaps even co—located with the developer

during conceptual ari d validation phases,(12) Similarly, R~ D

programs will be examined for overall balance and analyzed in

~~~~~~~~~8
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tenlTL3 of p robab i l i ty  of val idat ing ob jec t ives .  All these point s

are aimed at demonstra t ing r i sk  reduct ion through the  DSARC pro-

ceases.

S tandard iza t ion  re la tes  to m i n i m i z a t i o n  and avoidance of

• pr olI fera t ion ; a single beat cha rac t e r i s t i c  of ECS may not be

universally appropriate, however, as exemplified by considera-

t ion of support tools. Also in t h i s  ca tegory ,  higher  order

language (HOL) introductory strategy is being approached from

a t imed c ommitment viewpoint , based on Inventory resources ,

minimiz ing  overlap and a v a i l a b i l i t y .

-

~~ 

• 
• 
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SECTION IV

INITIAL NAVY fl’1PL~~ENTATION

IntetLn, 1975

* - As might  be expected , the  individual  Services were not

to ta l ly  unprepared for  tbe issuance of t h i s  Direc t ive . Through-

out the Navy ,  ex i s t ing  pol ic ies  and p rac t ices  are in large

measure i den t i f i ab le  wi th  the  D i r ec t i ve .
I

In 1975 following the MI-IRE and JHU studies , NA VM AT

issued a CAPSTONE Di rec t ive  I d en t i fy i n g  two o b j e c t i v e s :  sor t

out basic pr inciples  of so f tware  managemanG appropriate to the

forthcoming DODD; and identify R&D e f f o r t s  required to support

essent ial  elements of DODD. CAPSTONE Inputs  were then d i rec ted

upward through OPN.AV, CNO, ASN and eventually to DLPSECDE .F and

the DSAP C pr incipals .

Also, in 1975, in the area of configuration management,

O?NAVINST 1430.1 (ConfIguration Management of software In sur-

face sh ip combat systems ; policies ~~~~~~~~~~~~~~ was issued,

emphasizing life cycle considerations , interface desIgn sped —

f i c a t i o na  and maintenance agencies. Software Configuration

Control Boards ( C C B s )  were manda t ed , inc lud ing  i d e n t i f i c a t ion  of

• the roles of subsystem ) Participating Xanagers (?ARM ~ ) and shIp

Logistics Managers (sLMs) and mechanics of board operation and

r e so lu t ion  of disagreements. An update of NA~X~T1NsT L~13O.2

(Configuration Management of Computer Software Assoc iated with

10
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Tactical  Data Syst ems . and o ther  Technica l  C omputer Systems )~~~~

was drafted for consistency with OPNAVINST 14130.1.

Conversion of nor~—standard programs to standard systems

began receiving an increasing amount of cons idera t ion .  Th i s

• consideration Involved a c o s t — e f f e c t i v e n e ss  analys is  for

deployed system s, as well as a lessons—learned forward p ro jec t ion

for new developments in terms of selectIon of system language.

In term s of management guidance , p repara t ion  began in

1975 on MIL-STD-l679 (T a c t i c a l  Sof tware  Development) ; (15) in

depth d i scuss ion  on th i s  item Is presented in a l a t e r  sect ion.

Validation and verifIcation became an accepted discipline

and was applied to the AN/BQQ-5 program among others. Soft-

ware language and mach ine standardi za ti on and control had

largely stabilized within the Navy in the early 1q603 with the

introduction of CI~—2 (Navy standard high level language ) and

the AN /U YK— 7 (Navy shlpb erne standard computer) so that min imal

efforts are viewed as necessary in these areas.

Individual SYSCOMs expended increased a t t e n t I o n  to pre-

dicti on and control of software development costs and risk

analysIs. In particular, a NAVSi~A study
(Th) collected data from i

several development programs with the objective of correlating

mission requirements with program size and development cost.

-

• 

Analysis was extended to functional break—out of the total cost ,

to  operational and support software development differences and

to new de~ elopment compared with update of e x i s t in g  program s .

1.
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Data gathering from contractors revealed some insight int o the

“black art” nature of estimating; new bids derive heavily from

- 
past experiences, including cost growth experience (parametric

estimatIon is largely in infancy). The necessity of discip—

- lining computer system development in cost breakout and control

of milestones is stressed,

- Further discussion of current Navy ImplementatIon is

pursued on an organizational basis. Principal on—going

actions are outlined by organization in Append ix A.

-I
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A ssis tan t  Secretary of the Navy (ASN)

At this level , response to  the Di rec t ive  focuses  on

development of a “family ” of products and subsequent enforce—

* 

- ment to  the bas ic  family. A family may be a Combat System ,

such as an a i r c r a f t  carr ier  c ommand , c ontrol and c ommunications

(CV/C3)—— in any event a platform—tie is indicated. The family

consists of a standard hardware set, instruction and arch itect

sot and a designated support facility; subsequent enhancements

are attached to the basic family, wi th maximum automatic reduc-

tion possible and desired. Proper enforcement culminates in

full potenti al for esta blishing a later second source capab ility

and permits building an experIenced personnel base and facility

resource. All programs, concept s and designs are thus to be

keyed to a requirements and/or platform base.(l7) The wisdom of

this “keying” is apparent based on recent situations in the All

Applications Digital Computer (AADC ) and in the Aegis Program.

The R±D strategy is one of moving from 6.2 through 6.4

in an integrated fashion in orcer to output basics f o r  an

improved procurement package. The family concept is laced in

6.3 programs with design—to-price intended for interfacing

• (different ) sensors to the family. A comprehensive R&D Plan

Is targetod for completion durIng the second quarter of CY 1977,

wi th initial factoring into the P~ 1U75 budget.

An additional element of response Is the stress to be

placed on dcve1~~~ ent~ l test sites. 7~~Is ties in well with

13
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risk reduction measures (early integration e f fo r t s  leading to

earl ier problem resolut ion) ,  while  at t h e  sam e t ime c oxnple—

menting the establishment of an expertise In personnel base and

providing means of strengthening career and t raining object ives .

* - The next s ignificant  planned Item in test sites is the estab —

lishxnent of a cv,’c3 test site at NELC , San Diego , presently

• scheduled for POM—80 execution. This will support aircraft

carrier combat suites including Tactical Flag Command Center

(TFCC) and National Command Authority (NCA).

Finally,  direction from ASN to CNN has gone forward to

require creation of a Deputy Chief of Naval Material (DCNM )

for ECS and general purpose ADP. This will be further ana-

lyzed in the next section.

114
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Chief of Naval Operations (CNO)

Several reorganizations are underway or planned within

the  Navy bo th  emanating from the  D i r ec t i ve  and p reda t ing  i t.

In June , 1975, to facilitate improved co—ordination and control

of ~cS, OP-94 (previously Comm and Support Program) was reorga-

nized with appropriate responsibilities and authorities and

renamed Director , C ommand , Control and Communications Program.

Since t h a t  t ime , add i t iona l  changes have been deeme d necessary

and restructur ing to estab lish Command,Control and Inform ati on

Systems Division (oP—9142) reporting to OP—94 implemented. This

Divis ion  will be charged with th e execution of many of the

functions previously under Combat Direction System Division

(O?—034 ) and Information Systems Division (O?-OQl). Further ,

OP— ’~~2 will have central r e s p o n s i b i l i t y  for  p r c v i d i r~ coor -~

nat ion and guidance for both general purpose A P  and sCS

computer resources. -The reorganizati on was approved 1 Oct coer

1976. In addition certain functions resident in OP—0314 were

transferred to MAT—091; this change has not yet been Lmplemented

and further discussion is postponed to the next section.

Personnel wi thin OP-034 and OP—942 have drafted “An Imple-

mentation Plan foi’ Computer Resources Management in Tactical

Defense ~ystem ui
~~

b ) in response to the Directive at the request

of AsN (R&D). On completion and approval in CNO and ASN, the

Plan, which will outline the Navy approach , wil l  be forwar ded

to ASD (I&L).~~
9
~ Similar responses are being developed by the
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other Services , though it Is believed in more detai l  than the

Navy Implementation Plan. An OPNAV IN ST wi l l  be prepared ,

following Plan approval by ASD, which will further detail and

delineate Navy  ac t ions ;  t h is  instruct ion wil l  l ikely issue in

* 

- the f i rst  quarter  of CY 1977. (20 )

The Implementation Plan addresses each of the elements of

Section V of the Direct ive. Its overall intent is stated as

“to provide more e f fe c t i v e  performan ce in areas  such
as s t anda rd iza t ion  and conf i~ urat ior i  control  of hard-
ware and software, procedures and cost for aevelopxnent
and support of sof tware , personnel per formar4ce,  and
the state—of—the—ert in computer resource technology .”(21

The approach is thus one of comprehens ive guidance , with an aim

of flexibility rather than undue or disruptive constraints. The

Plan also provides coverage for the Marine Corps. Systems

within ~iavy Acquisition Catezories I, II and III are covered

within the Plan; general purpose A:? is excluded as In the

Direct ive.  New programs are obviously  e f f e c t e d , though

ex i s t ing  programs may be excluded from complian ce In event of

significant impact or disruption .

To provide better support to systems intercommunicating

through automated digital data links, the Plan notes that estab-

lishment of a Naval Tactical Interoperability Support Activ ity

• (NTISA) has been proposed. Such an agency would control devel-

opment, test end maintenance of Nevy , joint and international

interoperability standard3. In the area of support software ,

the c r i t i c a l i t y  of l i f e  cycle  support  Is addressed as well  as

cer~ce:~na for the ;~~:~ l~~~ u~ ~f’ ‘limi te~ ” or “r~ ztrictcd

16
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r i gh t s ” . Unlimited r i gh t s  are no ted  as necessary  in develop-

ments outside Navy standard systems and CMS—2 , wIth contractual

coverage to so r e f lec t .  The N avy pos i t ion  r e l a t i ve  to High er

Order Language ( HOL ) is ooserved ~s h i s t o r i c a l l y  well cased and

* 
presently consis tent  w i t h  DOD attitudes. Guidance documents

(MIL-STD—1679 and Computer Resources Management Manual) are

cited; these will be discussed in the next section. Finally

manpower e f f o r t s , inc luding  t r a in ing  and personnel needs , and

R&D efforts are outlined and discussed .
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Chief of Naval ~aterial ( C NM )

Within the Naval Material Command (NMC), Directive

related actions stem pr~ncipal1y from the TA SO Office (MAT—09Y )

and from the R&D area (MAT—03). As mentioned in the last

Sect ion , planning has been initiated effecting TADSO , thro ugh

transferring In approrpiate functions to establish a more

complete sphere of responsibility, consistent with desired

control and through corresponding staff increases. Since

other factors are involved , such as ASN direction to establish

a DCNM for ECS and AC? and r e p e a t e d  u n s u c c e s s f u l  p l a r n i n ~

e f f o r t s  r e ga rd~ n~z e st a o 1 i sh in ~ a C omp u t er  ~~ st ems Cc~ m an d ,

p l snnin~ involv~~~ TAZ~ O is s t i l l  in c c mp let e .  ~s an as de ,

it is noted that among other Services , the Army has estab—

llshed a Computer Systems Cc~~ and ( C S C )  at  F t .  E e l v o ir , V a .

:-~ wever the current major Army Command ana Control  p r cRr Em ,

Army Tactical Data Systems (ARTADs ), has s ince  boen char te red.

as an Independent  pro~ r~ m w i t h  no d i r e c t  work ing  a r rang ement

wi th CSC. Thus , apparently establishment of a CSC is not a

panacea in term s of universal problem solutIon.

The TAD3O O f f i c e  is d i r e c t i n g  t h e  gene ra t ion  of gu id ance

docum ent s , MIL —S TD — 16 79 T a c t i c a l  So f twa re  D evelopm ent , (
~~~

) as

m e n t i o n e d  ea r l i e r , and a L i f e  Cyc lo  Plan w h i c h  is based  on

N AVA I~~IN ~ T ~23O.5. ( 23) A d r a f t  of t h e  M I L — S T D  was re leased  in

June , 1C76. The f i r s t  r ev i ew  cyc le  has  been c o m p l e t e d  w i t h

many  cOr~ 1•3nts r e c e i v e d  ( in c lu d ir ~g a ch~m~-e of document  n u m b e r ) :

I
18
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a revision is now in process. ThIs document relates to 3 types

of tactical software: application ; test and maintenance ; and

support. Logistic suDDort and AD? systems are excluded . The

Tactical Data Systems Glossary (March , ln76)(2~4) is a referenced

document , c o n t a i n i n g  d e f i n i t io n s  of ope ra t iona l  and t e chn ica l

terms. The L-~T p r o v i d e s  zuid~ nce t h r o u g h  General  and

D e ta i l e d  Requ i remen t s .  General Re qui rement s b r i e f l y  address

design (performance) changes , standardIza tIon, test and

development  v i s i b i l I t y .  The e t al l e d  s e ct i o n  is r a t h e r

expilcit in terms of progra m ~e n e rat i on , des ign , st an d ~ rds and

conven t ions , q ua l~~t~ sur ~ nce , ~~~~~ j~ ent contrcl , etc .

R e q u i r e r ~~n ts  b r  O ont r ~~:t :~ t a  (m o s t  i t e m s  t ak e n  trori  c;~~~:-~~:

3~ 6O.l (2~~) ) and for  c r an s i t ~~cn to  t~.o s o f t w a r e  suppor t  R C t i V ~ ty

are portIons directly att~ ne-~ t o

TA:~~O is also p r ep ar i~~ a O cmp~~ter Resour c es  L i f e  Cyc le

Management  Manual , s ta r t in g  from a oass of t h e  NA VA IR Plan and

mak ing  app rop r i a t e  a d dI t i o n s  and m c d I f ~ c a t I on s  to  p r ov ide

genoral application-with In NMC and all S13C~Ms. This document

is intended to guide management in procedures , s t r u c t u r e s  and

contractual matters , including a general contract data require-

ments list (CORL) and statement of work

MAT—03, ot the dire-c t icn of A.3N (R&D), has generated ~A~~-~~T

NotIce 5L~2O, “~ A~ XAT Council for ~~~~~~~~ in Computer Sclonces.”(2?)

rhis Notice , to ultImately cc sup~ rsedod ~~~~ N.—~V~b ATIN ST,

d e l I n c a t~~s i .evy R~ J pbilo~~ p~~i , a:~~-ro ~ich  an d st r a t egy .  F i r s t

• a tcp—~~~.r~ v~~~~~~ io:~ ‘la~. ~ to ~~t:~~1~~sh~ J , relatin g

19
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ob jec t i ve s  to proposed e f f o r t s  and proposed e f f o r t s  to  spec i f i c ,

quantified , time—scal ed tasks. Priorities for undertaking these

tasks are then set, based on relevance , objectives , pay—off,

implementability and prooability of success. Finally, the

spec i f ic  s t ra teg ies  of a c q u i s i t i o n  management  r e sea rch  are
— .developed.(28) The Council itself establishes at least an

appearance of centralized management; its mission is one of

creating balance and co—ordinatton of 6.1-6.L~. programs and of

ellmthat ing redundancy. The CouncIl consists of five committees

wIth the followIng functions : setting objectives via the tcu—

down approach; develcptr.g machanlsms for determining pricrItie~ :

zoicroprocesscr/riicro—ccmputer standardization (for input into

SECNAV or NA ~ MAT implement ing  In s tr u c t i o n ) ;  technology t r a n s f e r

(for fleet use); and develcp~ ng m ana g emen t  s t rat e g i e s .  An

integral Council functicn is document review to include Navy

Decision CoordInating Papers (NLC?s), Operational Requirements

(CRs), Development Proposals (DPs) and Advanced System Concept s,

again striving for balance, coordInation and eliminating redun—

dancy. The Council Charter also calls for Designation of an

R&D Program Manager for Computer 3ciences.

In add ition , MA ’—03 has complied , again at the directIon

of ASN (R&D), a ‘~raft Plan for an R&D Program for Computer

Rosourcos ~1ar.agement In Navy system tt .(29) This Plan describes

all elerr.ents w i t h i n  6.l—6.Li. Program s as well as setting out cc—

ordinated ccmpr’ehonstve approsches. The Plan is anticipated to

complete rcutlng to ASN  (R&D) for final approval durIng the first

quarter of CY 1977.

20

- - — — — -—

~
-

~~
-—

~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 
---——

~~~~~—



Naval Sys tem s Commands (SYS COM s)

Nava l  AIr  Sy stem s  Comm and (NAVAI~ 3YSC0M)

As noted In the two previous Sections , NAVAIP has pro-

mulgated Responsloility and Requirements for Preparation of

Software LIfe Cycle Management Plans (SLCMP), NAVA IRIN ST

5230.5. This Instruction provides excellent, comprehensive

guidance for establishinz structured , controllable programs.

ExIsting pro2rams in NAVA IR are to be reviewed against 5230.5

for consistency and necessary updating, without necessIty of

grcss formattthg . The Plan Is to be developed prior to the

issuance of the Request fcr Proposal (RFF) for full scale

development , with coverage extending to three subsequent

phases: development; transition ; and software support actIvity.

A Software Change Review Ecard Is called for, with Fleet

participation mandatory . The systems engineering process is

specified , from configuration items to audits and baselines,

from system analysis (PrelimInary and Critical Design Reviews)

to Independent T~cE , Vali da ti on , Verification and Certification

(VV&C), and approval.

In the area of standardization , selection of and initial

procurement contract award for the Standard Airborne Computer ,

AYK— 1L~ wore completed in September , l’~76.(30) This machine is

int-rfaco compatIble with another Navy standard , the tTYK -~ 0

(shIpboard minicomputer). These steps ~eve been tak en  to

21

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ 1I 1:~~~~T~~~~~ ~



-~~~~~ -- -
~~~~~ --~~~~~~~~~~ - -~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

solve the  p r o l i le r a t i on  proolem. Extant  for  some years ,

p r o l i f e r a t i o n  can largely be t raced to  classic design con—

atraints of weight and volume rather than commonality, whIch

now has been accepted  as the  premier considerat ion.

22
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Naval .lectronics Systems Command (NAV ~LExj

All SYSCOMs are supporting the R&D Council and are pro-

vid ing participants to various committees. Perhaps NAV~LEX

has the heaviest involvement in both Counc il and Committee ;

certainly, draftIng of the Plan for R&D Program and estab-

lishing the Council were efforts involving significant expen-

ditures on the part of ELEX personnel in support of MAT—O3.~
31
~

NAVELEX continues to support CMI in the control and

ma intenance of the ftuaily of standard compilers (CMS—2M ,

CMS—2Q, CMS—2Y). In the area of language s t anda rd i za t i on

e f f o r t s  on CHOIC E and CS—L4. tha t  ELEX had par t ic ipa ted  in

have terminated In fBvor of DOD-i under the control of 200.

This information is believed largely incomplete pre—

suznbably due to the state of flux within N~VELEX presently

and to the limited number of persons contacted.
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Naval  Sea Systems C ommand ( NAV S~ ASYSCOM)

NAV SEA personnel have promulgated several documents k eyed

to improvement of management control of software development :

RESF POINTS (Ship Acquisition), September, l976;(32) Acquisi-

tion Process instruction;(33) Combat Systems Design Require-

ments and Operational Design Instruction ;(3~
) and Combat

System Computer Program Guidance for Ship Project Directive

and Tra ining.(35)

he conten t cf th e third document is briefly analyzed

here. Combat- System Design Requirements (CSCR ) and OperatIonal

Design (CSOD) are taken as the basis for combat system inte-

gr at ion , schedul ing  and f i sca l  planning ; a premium is accord-

ingly placed on thIs documentation for the conceptual design

phase as well as for subsequent management visibility and

tactic al use and traIning.

To batter control the significant differences in ship

a c q u is i t i o n  c ompared to other  N a v a l  A c q uI s i t i o n  processes , (3 6)

NAVSEA is pursuing an R&D effort known as ?AT~~AYS. The

major  product  with development appl icabi l i ty  is Intended to be

an “off the shelf” Software Quality Control ~Ianu al , based on

polls of lessons learned. Studies thus far ccnclude that

quali ty assurance of ship board Installed computer pro~r arns is

ch aracterized by three factors: correctness; east, of -~oiift—

c a t i o n  arid transferability.~ -37~ The bas ic tenor of PA~~-~ ;~’~5

is be in g  purzu~~i as ~n addendum to  the  j r a f t  Fl~ n for  an

~‘rogr~m icr Computer ~esour co s  ~ ana gement  in ~a v:, ~y st ema ,

24
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4
SECTION V

EVALUAT ION/CRIT I~.UE

Operations of the MSC/ECR will undoubtedly determine the

* 

- ultimate effectivity of DODD 5000.29. The Committee is tiered

into 2 compcnents in order to insure objectivity and apprcpriate

cons ideration of alternatives. The existence of- this body of

a large numoer of knowledgable people guarantees visibility

of and a t t e n t i o n  to  ECS at h igher  levels of a u t h o r i t y ;  t angib le

policy and advisory output to DDR&E and DSARC principles are

the specifIed means of communication . Nonetheless , this pro-

cess can be abused throu~ h Coxr.riittee stagnation , with resulting

ineffective decisions and further laggIng of overall Implemen-

tation of effective program management control. Effectiveness

of the Committee will therefore depend on its receptivity and

selectIvity.

The time—limited absorption Into DODD 5000.1, 5030.2

and 5000.3 is also of concern. In fact , since the concepts of

5000.29 were not initially directly written into modIfications

of these three Directives , the status o the concepts is

somewhat compromised from inception. If successful hardware

development arid life cycle practices are directly applicable

to software as hypothes ized , the intermediate step of 5000.2°

could certainly be argued superfluous.

A comparison of the Directive to the two phase study of

; MI1PE and JHU/APL reveals that ccr .tent Is lar~ cly c ommon;

25
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~~
however the  two— phase  study adsresses the areas of Program

Manager support, sof tware  tes t  tools and sof tware  work break —

down s t ruc ture  ( WBS ) w i thou t  corresponding coverage In the
- DIrect ive.  These later two t tem s are obviously the only

* - concerns f or purposes of this study. MentIon of software

test tools in the Directive is restricted to the deliverable

• context, without attent ion to the development function and

attendant risk reduction value. WBS presumbably has appli-

cation at the General Policy level, certainly as a Life

Cycle Planning basic consideration.

The basic purposes of separating ADP and ECS are sum-

marized as follows: criticality of performance with corre-

sponding demands for reliability arid maintaInability ;

responsiveness to changing operational requirements , demanding

change efficiency and supporting detailed documentation; and

management of life cycle costs, requiring careful attention to

design factors and intersystem standardizat ion restrictions .(38)

A significant portion of the Directive rests on the division

and ma intaining separation of EC3 and AD? disciplines; the

validity of this thesis has not and perhaps cannot be exhaus—

tively evaluated. Nonetheless , the argument for separation has

been accepted by virtue of promulgation of the Directive and

the test for its effectiveness , with full visi bility and control

techniques, set In moti on. To gain objective and fair results ,

the thesis must be tested in the envjrcr~’cent of its creation .

26
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Subsequently , based on the test results, present substance must

be supplemented and advisory comments further defined. Gen-

erally, a two—pronge d assault of discipline and understanding

must be applied.

* 
The Directive speaks to “correctness of software” and

‘~conformance of . . . resources with sta ted operational
requ irements.” Though only generally descriptive , these

elements relate to lessons learned, thereby emphasizing past

mistakes. As a technical area matures, a specIfic checklist ,

rehashing problems , can be gen~rat~~ .(39) However , there is

no guarantee that these elements or combinations thereof are

germane for future developments or efforts. In this sense ,

the approach is restrictIve.

In terms of personnel and traIrLir~g, current problems

seem somewh at more complex; ~CS demand s a dual skill, one not

readily available through formal educatIon, but one gained

through on—the—job training.~~40) Traditionally, these same

specialized skills of the software engineer have been met with

restricted promotional perspectives; on the other hand , a

centralized computer management org!nization has not been

acceptable to the specialist eithor.~
14) These skills are

essential to concept formulation , validation ari d contract

definition.

One of several Intents of the r!rective Is to provide

front end loading in the tntere~ t of subsequent life cycle

savir~~ annl -icrt~ ef:er~tIv~ system oapabllities . The process

27
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is one of endoctrInation: education of the PM to properly

plan, analyze and request the necessary development tunas;

and to evince a credibility accompanying the capability of

proper management to support the appropriation of these

- funds. A history of incurring desIgn expenses to save life

cycle costs must be achieved to support this process. In

• all likelihood, this process is not only cost—effective , but

in light of recent trends in ECS cost history , mandatory .

28
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SECTION VI

REC0M N~ NCAT I 0NS

Navy Implemen tation is presently directed toward responding

to the Direct ive, toward preparation of a balanced , non—recun—

dunt R& D plan and alloca t ion , an d towar d ident if ica ti on of

• responsible organizations , performing under appropriate charters.

These approaches are all necessary ; the test of their effectivity

lies in how well the organizational change s promote better

understanding and ccmmunicatlon. A particular instance is,

those joint programs or pro~rams involvIr~ different SYSCCNa

wh ich must provide better co—ordInation in terms of operator

interfaces and life cycle support plannIng. The Directive

doc~ not explicitly treat this area; an early revIsion is

believed useful to indicate relevance.

Successful programs invariably can be traced to effective

understanding and consistent discipline .(~
2) Consequently,

perhaps the most important actions the Navy can now take in

compliance to the Directive relate to promp t completion and

distritution of the guidance documents, a means of maintainIng

those documents, at’ insuring that all managers have and. con—

tinue to have access and finally providing a central point to

dispense authoritative supplemental guidance In unique instances

as the needs inevItably arise.

• Several years ago, the Department of the Navy incurred a

substontial expendIture to improv~ hardware relIabi lity; in

29

‘I
• — — —,- -‘.-- - -

~ 
—

— ~~~~ ~~~~~~~~ 
- - -

~~
-—-- : : 



- -~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . - - ----- - - - - - - - -  — - •

large me asure, this effort appears to have been warranted. A

key ingredient in this eftcr t was estaolishment of a high level

czar  (D CN M for  R e l i a b i l i t y  and M a i n t a i n a b i l i t y ) .  If the N~ vy

is ser iou sly c oncern ed a bou t current w idesprea d pro olems in -
~~~

* 

- ECS, creation of- ano ther cz ar , addressing only ECS problems ,

would seem to be a legitimate startIng point.

• Current approaches to the personnel problem (trainiri~ arid

career paths) have not proved successful; this situation , in

fa ct , has worsened over time. Alternative approaches must be

formula ted and evaluated. In particular , Defense Systems

Mana gement  Colle~ e should t a k e  a lead role t h r o u gh  cu r r i cu l a

changes arid through research of alternative approaches .

Finally, R&D efforts should include investigations of

top—down constraint approaches to supple~’ient the lessons—

learned techr.iques to counter original problems in future

developments .

- 
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