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EXECt~~ lvi : SI J MMARY

Nk~ie  than ever , today ’s program managers tire confron ted with

complex inter  lace problems. In an environn~’nt ot scarce resources and

multi—national undertakings, managers have less control Ove r many <~f the

clen~ nts of their systems. Increased emphasis on joint—serv ice pro(ir~1nIs

has raised the leve l of i nterorgan •i zat i onal cc~iip]e xi ty associated w i I ii

~~ apons inteqrat  ion . Sent i iw~nt a ; i i  nst the pro l i fera t ion of system

i ecul j ar ego i~~ unt has served to make coirn~ nality an iii~nrtant program

cOOS iderat i on.

A l l  t l h  ~i~~’ f act  1 )~~5 t end t o  nvlke interface managenunt a vi t a !  cog

in the overall  program manaqenunt r~r x’ess. This report introduces sonr

fundanunta 1 cons ide rat (inS of what is i rvo l ved in interface nkmaqen~ ’nt

It  attempts 1 o oo beyond the classical api Il oach of form , f i t  and lunc—

t j ona l m t  egrat ion . I t  discusses import ant interact i ons up a~i 1  dc~ ii the

kin’ ( ( i c r .  I t  ic chain ) t  conuiiand , ici Oi- ~~ nt e r t  a’ I vi  agencies , and anong

nrn~Je r’ s I I  the qoveriini ’iit  —cI (li t I. iCt or I (‘ lii i .  I t  evolves the  ( n ( ’ept that

i nt er I ice nunaqonunt i s essent j a i l  y program flklflagellrnt ot  an i l I t e [  I ace

(~VS t 1 ~i11

I ” i r i ~i l l y ,  i c o i i o ’ f I t ( i ~1l nKxle l of in j n t e t I ,1(~~’ 1 hi ~~~1 1~~fl1 I S

to  ‘ 1 r i }  lb i ~. ii lv ‘II  I I tie w ere Si ll ~l a pro&i ram c, in he I oi fly I , and t o  i nt r( x h i~ ‘t

t h r t ’t ‘ ( l i s t  i net I ‘~‘( le’~’~ ‘ I s  of (‘( ( n t  n i l  t liit  ( 1 ’ 1.1511,1 1 Iv  } ‘ i ’Sl ’f lt  - I t  i v  t lie

_ _
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author ’s belief that such a simplistic nodel may be of general use to

program managers as they scope out their integration tasks and formulate

an inter face manaqerrent approach.
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Q1AP~ER I

INrRODLX T ION

~~~~xse

This rep ort was originally intended to present a comprehensive

approach to interface manaqenent . This writer realized early that a

comprehensive approach might have limited value to other readers . It

appeared to ii~~ that the relatively small a~~ unt of specific guidance

published on the subject may be a blessing ( intended or not) to the

interface manager. Certainly , the problems associated with manag ing

differen t interfaces could be as varied as the different systems them-

selves . What might be of value then , would be those elenents of any in-

terfac e man agenent approach that could be viewed as applicable to nere

than one interface problem . With this in mind , the purpose of this re—

port becanu one of br eakinq dc~~n the business of interface manaqenen t

int ~~~~~ru funda ncntal considerations so the reade r might j udge for h im—

self their appl icability to his c~ n interfacin g require nents .

This rep ort is not intended I o be a substitute for Chapter 15 of

AFSC Pamphlet 800—3 ( 1:15—1 ) which the author considers to be a good

gu i de to interface manaqenent. S p e c i f i c a l l y ,  the principles and tech-

n iques for docununtation and control of ph y s i c a l and funct ional inter-

faces as set forth in 800 —3 wi l l  not be rei~~~It ed herein , thou qh I

________ -- ,~~~~~~~ • - - - ,.. ~~~~~~~~~~~~~~~~~~~ 
-
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conside r them t o  be fundaiiotita l to ‘ost ioU. rfac e management approaches .

Ra ther , the pUflX se of this report is to go beyond the focus of 800 — 3 and

include othe r ( -onvilierat ions in addition to those techn ica l problems ( form ,

l i t  and funct ion) historic a lly associat ed with interface managcrlu nt .

In my view , the lessons of prior progra ms involving the nunaq enent

of complex techn ica l interface s have been well learned . I would say that

the present body of interface managenent guidan ce has placed a good han dle

on the type of physical and functional interface problem that can be illu-

strated concept- oily by Figure 1. My pur pose is to suggest that a pro ora m

manager ~ icier other aspects of his interface management problem

in acil - important physical and functional compa t ibility issue .

‘rhese other aspects will be discussed in the body of this report. In the

final analysis , I will attempt to nudi ty the graphics of Figure 1 to in-

clude the concept of these addi tional considerations.

Approach

This rep ort is a result of integrating my personal experlence s as

the F—l5 Armament Project Manager with a review of selected F-15 inter -

face doci nienta t ion , othe r relevan t reading material , and thte rvie~s wit ]  i

two Air Force program managers assigned to joint serv ice J IUSS i le programs .

An analysis of F—l5 /Tt ir—to —Air missile experiences was synthesi rod

with many of the funda mental principles of proqr anl nun~iqenunt prevented

at the D~’fense Systems Management College in orde r to  generalize my

2
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observations . Whenever ~p.’c i t i C  eXampLeS w~ rc ’ required th e  were drawn

from actua l situat ions in the F—l5/A.i r—to —A ir missile t n t e~~r , i t  v i i  pro—

grains .

4
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cHAPTER ii

WHY INTERFACE MANAGEMENT?

The Systems Acquisition Env I ronnr’nt

W i t h i n  the Executive Branch of Government , and particularly within

the ft?partment of R~fense (IX )D ) , the program management approach to sys-

t ems acquisition is a matter of established policy . Program noni~qers

(especially those in charge of major weapons acquisition programs within

the x i D I  are qiven broad areas of “ responsibility , authority and account—

abili ty for program objectives . (2 :5 )  Still , the anoun t of ~~tual  control

El proqram mariaqer can exercise over some elements vit a i  to his pro gra m

tends to vary both in scope and degree . This is especially true t x ~uy

when scarce resources and risinq costs are placing constraints nuch as

standardization , intero perability , and the use of ex i s t  inc or coii:t i cial

hardware and software on the proqram manage r ’ s choice of al tern u tiv es .

As a result , today ’ s weapon svs tern program manager rarely has I 1

cont ro l over all of the elements that make up his system. lie is iorcod

to share contro l on some vital elements with other program managers . These

other mana gers can be in the same service , a d i f ferent  service , a d if-

ferent agency or even a different country. This is where interface man-

agement becomes an extre mely important part of program nunaqeliunt . I t

__________ - c—’ ~~~~~~~~ ~~~~~~~~~~ - -
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can and must provide the program manager with a means of wresting suf-

ficient control from the other guy ’s program.

But , what is sufficient? Is it sufficient to control the technical

or hardware interfaces to the point of insuring that they are compatible?

To what extent is the balance of cost, schedule and technical performance

in one program affected by the balance of those same factors in another

program with which it must interface? The program manager ’ s answers to

these questions will go a long way toward determining the anount of emphasis

he will place on interface management . Given enough attention , interface

managenent can be the key to program success. Neglected , it can be the

reason for a program ’s demise .

Organizational Relationships

The interface management approach or technique that a program man-

ager chooses can be greatly influenced by the organizational relation-

ships imposed on his situation . His basic objective will always be to

gain control over those parts of another manager ’s program that are crit-

ical to his own success. The means of gaining control available to a pro-

gram manager can vary widely with the situation .

For example , a program manager may be given the opportunity to

apply a subsystem approach to his interface problem. This would have been

the case with the Aim- 82 short range missile that was to have been do-

veloped as a “subsystem” for the Air Force ’s F— lS f ighter .  Or ganiza t ional ly ,

- --~~~-“-~~~



the undertaking was started as a program within a program with the Aim- 82

program manager working for the F—l5 program manager . He and his staff

were physically located within the F-l5 program office . W ith this kind

of internal ized approach it would not be too much to expect that the air-

craft manager would maximize the anount of his control over the missile

program.

On the other hand , when the Aim-~~2 program was denied by OSD in

favor of an improved version of the Navy ’s sidewinder missile , the Aim-9L,

the situation changed dramatically. The Aim—9L entered development as a

joint Navy-Air Force undertaking with the Navy as the executive service.

A joint program office was formed at Naval Air Systems Cormnand , Washington ,

D.C., with a Navy program manager and an Air Force deputy program manager .

The Air Force deputy reported to Air Force Systems Comand , Andrews AFB ,

MD. , through the Armament Development and Test Center , Eglin AFB, FL.

Furthermore , Aim-9L program direction required the Air Force manager to

develop his missile to be compatible with the F-4E aircraft only, and to

provide interface data to “other” Air Force user aircraft . Clearly, or

the F—l5 program manager , sitting in his office at Aeronautical Systems

Division , Dayton , Ohio , there was a different set of choices available

for managing the interface between the F—l5 and Aim— 1)l than had ~x i sted

with the AuT—82 .

- 
- Even when faced with nero complex interorganizational relat i on-

shi ps and less opportunities for direct control , a proqranl manager should

7
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not change his basic objective of g a i n i n g  control over those k~r t s  of

another program that are critic al to his success. At t ines he may be

tempted to take the approach that the other system is outside of his

own system boundaries and beyond the scope of his resp onsibility - the

“government furnished equipment” attitude or syndrome . He should resist

the temptation . If the other weapon is indeed important to his own sys—

•
1 tern ’s effect iver~c’s~ , ignoring it: is lnviting disaster. Or ganizational

relationships should onl y impact i program manager ’s interface manaqenent

approaches , not his object i”vs.

Or ~~~~ ~~~~~ for in t e rf ac e  ~tinaqener1t

The program manager who has evaluated his orqanizat~ ona l relation-

ships with other programs and has narrowed his choice of i n t e r f a c e  nun —

acj erient approaches should turn to stnictur~nq his own organiz at ion to

nutch his f i n al  cho i ce . The “subsystem” approach has already been m e n —

t ioned.  h ere the interface task ~~)uld be viewed as critical to the pro—

gram ’s success . The object i ve would be to establish a nearly sel f— s u [—

i c l en t  proj ect wi in  a program o f f i c e  in order to centralize and i i i —

tens i f y the i nterlace nunaqenunt process. The expect ed result would be

maximum i nt  ‘urat ion of the planning , cli rect ing and control I log processes

for both programs . A ( I i  sadvant age would be the complexity and size 01

the resultan t program ot I ice . We have a I rea ly said t hat i n  t ( d i v ’ s

sc i ice  res( )urce (‘I1V I rc innvnt the program nunaqe r w i l l  l ike l y l~ ’ i i

to give up sone c’ont ro 1 lx ‘ ii is~ of  i P ; i  0 1 (x)nh1~ in~ ii i t  y ( i i  W( ‘~ l} )i 1~~ . 
It8



is also true that today ’s manager is being forced to share his human

resources with other managers.

For these reasons, the pragmatic program manager will l ikely con-

sider a small interface project group, a single interface manager , or a

direct integration of the interface function into the existing program

structure. The matrix approach eithodied in the use of a small project

group or single manager would be applied according to the complexity of

the interface task and the desired intensity of managenent. Both would

have the advantage of focusing responsibility for interfaces within a

single element while requiring only small cormiitnents of human resources .

The program manager who chooses to leave the interface job to his func-

tional specialists without creating a responsible focal point should not

be anticipating any problems or uncertainties. His assessment of the in-

terface job to be done should have concluded that a single funct ion such as

technical integration or compatibility testing is all that is required .

Usually, this approach will be taken when the item to be inteqrated is

c~f—the—shelf or an inventory item.

A program manager should avoid over-simplifying i n t e r f a c e  proble~n~:.

One of the most fertile areas for generating une~~ected trouble can be

the interface with an off—the—shelf system. For example , f igh t e r  a i r —

craft beinq buil t  today are having to carry ~i11(l deploy short range m is si l~ u

such as e a r l i e r  Aim-9 series that (late back to the 1950’ s and 1960 ’s.

Problems are continuously popping up I ~ cu  n i-u ’ these v 1) 1 iq& ~~‘~l! X )n iS ~~ ‘ n e

9



not designed fc r or tested to the severe carriage environment which

exists on the latest high performance aircraft .

Joint Service Programs

Gaining control ever parts of another manager ’s program becomes

much inure d i f f icult  when that other program is a joint service undertaking .

The reason can be explained in two words , “decreased flexibility. ’ This

is especially true if the other service is the executor of the program.

What it boils down to , is that your own servi ce counterpart in a joint

program o f f i c e  can only be responsive to your needs to the degree that

the executive service concurs or is not affected .

A program manager must be aware of the uphill battle his own ser-

vice counterpart is waging. The executive service will  l ikely ha ve dif-

~erent requirements. If the part ic ipat ing service has peculiar  needs they

w i l l  have to push loudly for consideration . There may be tinus when a

pr cx ~nu i i  nunaqer has to throw the ‘, i -  ~nht: of his own program behind a re—

( {U i renent H order to force i t s  considerat ion . All  t best ’ act i \ l t i e s  must

l ike place with in the context of forma l in t e r serv ice  agreements which ~i n

~~~ 
i t  ~ ‘ ne ssary and tb protect indiv idual  se iV ice needs but f ur ther  de—

-tease the l e x i h i  l i l y of response ~icou;s the  n i n t e i f ace .

The “Ti ~r Team ” Approach

s(~ l~~ pa i nt in a pr~~wani the i n i t (‘r lice nkIn1~iqe r may 1 ~~ ‘ h i t  w i t h

~in : n I ( xl~~’c t ( ’(l problem ef ser ious coniseq i neinc’e wh i ch n ece i ven in inu d iate  an id

1 0



high l eve l visabil i t y  and requ i res quick resolut i on . The pn h lL ~!n riny Lx

one of those “ unknown — unknowns” L O i S )  that carry with them the potent ial

for design changes and adverse cost and schedule impact . This typ e  of

prob lem can occur late in the development and test )h l s  or i -\’ & ! .  10 ‘1

duction or operat ional deployment phase . Though occurring late , i t s

“unknown ” nature may require going ikick to : un da n r n n t a l  r e l a t  ioiish i ps

addressed much earlier in the proqrani .

An example of this type ~t i ni t ‘r I ~lct ’ prob l em t x k ; 1 act in 1 976

and affected both the F— Vi and the Aim—7F’ programs . During a ~o i i i t  Fol-

low—on Op’rational Test and Evaluation ( FCYF&E) program in the spr ing ol

that year , a separat ion prob l em was discovered . The problem came ~~i t t ’i

years of deve lopii ’nt an ,~l tests that had i i  u - I  uded hundreds of hours of

wind tunnel work , s i niu lat n si run s and . i n i  I v t i cal t f  fort  , along wi til over

eighty actua l f i r i n u n i  o f t  of l o st  a n  d a t  t . I t  occurr e ’ in n 1x ~rt of the

envelope that had not lx  en coils i k ’n  I severe for separat ion pur}x)ses .

Still , it happened . What ‘5 more , if happened at a I i c  when Ai ni —7 1’ r~

duct ion funding was l~ ’ i inn examined lx f ote Congress . I t ’ S cx~c’nirrence r i  I :

question s of c om p a t i b i l i ty  and operational n i o n i t a b i l i t  V of t lie F — l~ A I

~~ apon (‘( M l I ) l f l a t ion at t he  worst P Osstble t i n e  of the veal

Interface prob len~ in the context  bust h sct l x i  t e d i l L O  ann ‘- i  i i —

orri i nary a; )i )ro~ ichi . The “‘I n ‘n ‘ I t  m l ” is st ncl n an i; ‘; - km . It cnn I

, ‘xtrenu ly e f f e c t  n ye , I lu s t  tl~ i t  shunt Id not iV~ ‘ i i  i n s  ‘c i  1 x S - ii iso t t~~ 
‘ in

resources at a heavy n , i t c ’ . The t eam I s  llk dt ’ n i p  ol x~x ’n I n  ~~‘ key

I I



organizatons involved in the interface . In the case of the F-l5 problem ,

the team was composed of representatives of both contractors (aircraft

and missile) and both program offices, with additional participation from

the test center and the using conmand. In some cases, outside help such

as from government laboratories may be required .

To be effective a tige r team must be chartered by and have the

absolute support of , top management. Participants should be given auth-

ority to cormiit resources toward a solution . An action plan is formulated

early in the life of a tiger team . Because of the uncertainties usually

present the plan may be incremental in nature. Activit ies tend to be

structured in short , intensive packages with milestones spaced only two

or three weeks apart . The team meets at least that often to evaluate past

results and refine fu ture actions . When team members are not meeting

with each other , daily coTrinunication is maintained to assure that all

activities are on course.

This intensive activity is maintained throughout the cri tical

phases required to solve the problem. Some problems may require only a

few weeks of tige r tear : effort , others may take s i x  months to a year to

resolve . The same level of intensity is maintained during the time that

the team is engaged. If the intensity beg ins to drop off , it should lx ’

taken as a sign that  the t iger team app roach may no longer l x ’  required .

RecogniZing that  t iger  teams are a costly use of resources , Ft ‘t u r n i nq the

problem c ’ a inure norma l course of doing business shouh I Ix a f n egueni I

— - 
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consideration as events unfold . A tiger team ’s number one objective

should be to work itself out of existence.

13 

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



CHAPTER 111

l ’ kk k X ’ j CoT’JTROL 01-’ AN P’ITI~RFACE

Multiple Program Direct ion

Program direct ion as contamed iii ~~‘CIS iOn ~‘ x rd i l l  1 m g  k’ a}~ ’rs

(CCP ’s) , Program Manaqenrniit Di rect ives (p~v1D’ s) and other forma l d i  ~~~ ~ m g
documents , is the start  in t l  j o in t  for scoping out an i i n t , ’r fact ’ management

task . Individual program resp onsibilities as well as r espons ib m lit - ies

across the i n t e r f ac e  should be completely, unambiguously and consistantly

de f ined in e tch program ’s direct ives. Inter l ace managers must pay almost

as close at tent ion to the direct ion appl i ed to the progr ,tn i w i t h  which they

are m i t t  r i  ic t u g  as t lie\ ’ pay to their own . Incons i stenc ’ies should not l x ’

t o le r a t ed . lIii bher headquarters must lx ’  nude , i W i r c ’ of ; ‘rog r ,mm i n t ~ ’r rt ’ I a —

tionships so that t i l e ’: can avoid un i late ra l  changes in di rect ion to one

rooran r i f  the othe r i s a f t  ‘t ’t c ‘ci. I~ ‘s i ns ‘ci cli m n I t i t  ‘s in program di i t  ct ion

should be coord i n n a t t  ‘ii aiu I i mpl c i ;~ ‘ni t t ’d s imu l tano ‘otis l v  down through both

program channe Is in order t o prt ’servt ’ it ’s ;  ens i veni~’ss ,ictoss t it e  prog ram

i n n t  ‘ r lace s. Pr xlrani managers must rc ‘cogs i ze t I m  i t  f lit \ have 1 n c ’s; en is hi l i t  v

to educate the h u i c ’ , i n i c n  acv on c t ’ r t a i n n  program i n i t e i r e l a t  i e n m n ; i m i ps. ( ‘~x x k

program d i e  ‘ct ion is two—way st es ‘I

I nt erf  ni ’c’ I ‘ r c x ; r inn  P1 ins

Onci ’ a nunaqe r ‘uidei st t i tu s h i s  f l i t ’  r I  idi ’ n : ; ; c  Os h i  I i t  i t ’S dS

14
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contained in his program direction , he is ready to develop an interface

plan . Good planning is at least as important to interface mana gement as

it is to any other management form. An interface plan is a cc~iiiunicat ion

vehicle. It comunicates responsibilities for actions. It describes the

actions required along with the sequential and interdependent relation-

ships involved. When all the actions in an interface plan are completed

and added together they should result in the successful integration of

two or more interfacing systems . All parties who have a role in inter-

face management must have access to the plan. In cases where direct in-

volvement is limi ted , the interface program plan may be the pr ima ry nu~~is

of cormiunicating actions and requirements across responsible agencies .

The form that an interface plan can take will depend on the t i tter-

face approach selected. For example , where the government has opted to be

the integrator , the plan may be an adjunct to a nurrorandum of agree ment

between the program offices that will be sharing the responsibility. Or

a single program office may have total integration responsibility which

it may retain or pass on to a prlITO , integrating contractor. lii the

former case the integration plan might be a part of the overall program

management plan , while in the latter , it may take the form of a contractua l

document. Certainly , there are other forms and approaches or conth inat ions

that can be used under vary ing circumstances. Whatever form the plan takes

hcMever , its ut i l i ty  w i l l  he determined by its dissemination and relevancy .

An interface program plan must be nude available to everyone i nvolved and

must be kept up to date .

15 

- - _ _



- - -  :p. ~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Joint Funding

Pundi n i  arrangements for i it eFf ace  nunacjenunt should be let eiinni nt ’cl

as ear ly  as ;xs- ~s ib Ie in a program . Early agreenenits as t o  luridi n ig res—

~x~nis i i :  i i  i t v  are essential to dc’vt’ I opt n i t a sound funding plan . The di ‘it r i  —

bution of fund i ng respansibi I ity will vat-v q i t ’ i t  l v  f r~~in one i n t e r f a c e  pro-

gram t c’ another.  Clear prograni di  rc ’ct ion as nunt i onc ’d ear I it ’r w i l l  go a

b u g  way toward d e f i nin g  who pays for what dur i ng t u e  k ’\ ’~ Ioiiiunt and test

ict i v i  t ies uivolv i nq two or inure systems.

In t lie real world of program nkul ,u i enun it  , d~ rect j oi n niuy not a I\’Ja\’S

l x ’  c l ean  and conc i se. A good working r e la t  i o n n n — i n  i p between the prog ram

nku i , l t t e r s  involved becomes especially cr i t  i - a  I wlit n ~r x~n unni d in e c t  ion is

~‘,itTue . I F a rqi uiunts over who is suppose t uv f o r  what an-e a I h~~~t i t e

exist , usua l lv  nothing gets done and lot 11 s n  k ’~ s n m l  I c  n .  yiin m\’ t i fluS it

is wiser  to  ; cav , i I you have U1e funds , ‘Vt’S though a case could be nude

I or the other prcxir irn ’ s having t he ies~ ens i hi  1 it v . l’he other so  ranu nuim —

, i t l c ’ r  may not have the nuney , so hang i ng t i l t ’ i espons i bi l i t 1  a round his  neck

I 511 ’ 1 cii I ni g I t  ac’ct~iip l ish vent ob j ect i \k’S. On tilt ’ othe r hand , wi t l i  a ‘ l ( X ’ c  I

work i lic ~ is ’ l i t  ionsh ip, in an atnusphe re ot t i l  \ ‘t ’  and I akt ’ ~icce i~ I i  n u n I c who

has t he  rt ’somir ts ’ni , both program nunaqers could n -ea t ’  benie I i t  s in time I cog

flirt .

1 s;x’c i l ie  proqrani I S  i l l  its I i t , ’ c ”~’d1 e cain a t k ’ t e i i t im n i , i n t t

ot funding l e s ;x ) n ) s i h i  l i l y .  l o t  exannp le , e a r ly  i i i  t I s ’  1,’_ 1 r ~ prtx; i ’ ann n a

clt ’~ igr i change I the A i nu— 71” miss i le ‘ imi t  op i lot u i n n  rc ’c;u i red i n  c t c I t ’I I t ’

1 (
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i~rovitk ’ missile stability during separation front the aircraft . E n t li I he

I’ — 15 in the earl y uf a eu of develo~xnr nt , an agreement wi th the Ai m— 7 1 ’

oi nt prog l alni office was inude wher c ’hv F—l5 funds were used for the miss m i t

is’sc ’arc h and deve Io;~~ ‘ n t  e f fort and Aim—7F funds were used to implement

the change in production. Severa l ears later ~in analogous situation

occurred wh ich regu i red an additional missile autop ilot nod~ ficat 1011 .

‘rho seCond t innt ’ aro und the Aim— 7F joint program office picked up nost of

the costs , with ti lt ’ 1 — 15 program fun ding only the fl i tl i t  test jp rtion of

the e f f o r t  . In the f l i nt m ist , mnmcc ’ I lit ’ F —l5 had been trailing the Aim—7F

in developiun t , in the ~ c ’c ’oni i d i n -u ’ , the F— l 5 was leading the Aim—7F into

the operat morta l i n i \ ’ c ’ t n t  ( ‘t \’ . ‘rile shi It in relative }x)sitions between the

two programs pi - c ’ci ; ’ i  fa ted  a I i  f l e ren t  sharing arran qenbu ilt on funding res—

p ans ib i l i t y .

Another factor inf luencing joi nt funding arrangements is preced ent .

A program manager who ident i f  ies his test mid ievelo~ iunt hardware needs

e a r ly  can take ad\’antage of some funding precedents in order to east ’ his

dollar burden . Identify inq sp ec ilid  quan t i t i e s  of a i r — t o — a i r  missiles

for testing as an example , allows the requ i rements t o  be included Ln the

missi It ’ procurement and allocation planning . Once an allocation has lx”

nude to a specific aircraft test program the dollars come om it  of missile

p r x~urenmznt funds ,iis I the a i rcr, i It program manager n let ‘ 1  onl V fund 1 in

test—peculiar hardware (i.e. telemetry packs, etc . ) .
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Program Reporting

When reporting the status of his program to his superiors and to

the Congress , today ’ s program manage r must “denonstrate a knowledge of the

program in the widest context . ” (3:6) If his program includes one or inure

interfaces with other major weapons acquisition programs , that context

will necessarily include a good deal of the other program’s status. An

aircraft program manager , for example . is expected to know the status of

his primary air-to—air missile even when another service is developing it .

Often times , Service, OSD and Congressional leaders will receive separate

briefings orn interfacing programs at close intervals. They will likely be

comparing notes. Especially if joint testing is in progress and both

program managers are rep orting results. Unde r these conditions it is im-

portant for interface management relationships to include a means of cx—

changing program status information , and for coordinating what is to be

reported on up the chain of corrinand . In short , a pr ogram nuriager ’ s

ability to instill confidence in his superiors concerning his own program

may be extended into program areas concerning ar t interfacing proc r in i f

he has intimate knowledge of the latter at his conrna nd. There are times

when program managers must help each other in this way , especially if one

has mere clout or is blessed with mere streamlined reporting channels.

18
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Cl 1AI~rER IV

THE GOVERNMENT - Ca’j TRACK)R TEAM

The Role of the Contractor

Given several alternative approaches , what role in interface nun—

aqeiaant shouldaproqr arn manager allocate to his contractor(s) ? In chap-

ter II we saw how factors such as the acquisition environment and inter—

organizational relationships influence how a program manager might struc-

ture his own organization to do the job . Many of the same factors wi l l

influence the role that contractors should play on the interface manage-

ment team . The pruden t interface manager will tailor his approach to his

part icular situation . If he knows where the strengths and weaknesses

lie , he can build on the former and work around the latter . If the bulk

of the system expertise has been retained by the contractor, as an ex-

ample , and the government has acted primarily as a nunitor , then strong

considerat ion should be given to making the contracto r the integrat ing

agent. On the othe r hand , where the govern ment may have been the dc-

signer and the contractor primarily the produce r , a government in teqrator/

contractor supporter type role might be called for.

The elements of risk and uncertainty can play a lan ce Vnrt in

determining roles on the interface team . When one side of the i i i t c ’rf ic

19
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is a stable, mature and a baselined system, the govern ment may accept

the low risk of providing only interface data to the contractor develop-

ing the othe r side while req uiring that he be compatible with the mature

system as specified by the data. On the other hand , if both sides of

the interface are under develoçz~~nt and subject to high risk conditions,

the government may elect to pay one or mere contractors to assume the

responsibility (and the risk) of making the systems compatible. The con-

tractor who is thus given total system respon sibility for interfacing with

the other system will naturally price out his effort to manage the inter-

face and will include contingencies for the risks involved.

The Associate Contract Approa ch

In Chapter II , under organizational relationships , we discussed

how a pr ogram manager could maximize his control over a critical interface

by organizing as though the other program were a subsystem of his own .

We also discussed how, in today ’s scare resource environment , nost pro-

gram managers will not enjoy such an opportunity . There exists however ,

an alternative that provide s some of the controls inheren t to the subsys—

tern approach. The program manager, by passing Total System Performance

Responsibility (TSPR) to his prime contractor can precipitate an associate

contractual relationship between the contractors themselves . If  the con-

tractor having TSP R enters into a direct contract with the contractor (s)

resp onsible for the system to lx~ interficecl , a go i t  dc ,il of the cnot vol

that character ~~i~~’5 the sn thsvstern q 
~ ‘o c i  -h c un lx no , il i z ‘d . This is  en—

~x ’ci iI 1y t rue u-m m l s f h  sides of the i~~~~ i ~~i - o  ar  tinder l ’Vc~l0~ TK~nt

20 
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A very im portant aspect of an associate contractor relationship

is the resultant ability to go beyond the specifications. With expertise

from both sid~~ of the interface interacting , sensitivity analyses and trade-

of fs can be made with much nore freedom and at lower levels of specificity

where that flexibility exists. This can lead to a sounder integration

effort that not only meets performance and form, fit and function re-

requirrrents , but leaves behind a level of intersystem understanding that

would not be dchieved otherwise (in this regard , it takes on the appear-

ance of a prime - subcontractor relationship). This understanding can

become invaluable later if unforseen compatibility problems arise or when

one or both sides of the interface are subjected to engineering changes.

In the case of integ rating a missile with an aircraft , the asso-

ciate contract approach provides a unique opportunity for the missile

contractor to influence the aircraft design. It also provides for system

compatibility problems to be solved in the nost cost eff ect ive manner by

considering solutions on either or both sides of the interface. As an

example, difficult aircraft - missile separation problems were solved on

the F—15 aircraft by a combination of aircraft flow field and launcher

rrodifications along with an Aim-7F missile autopilot change.

The Role of the Government

The contractor team created through associate contracts is nost

effective when the government managers support their efforts in a fac-

ilitative role . Through such means as authorizing direct exchange of

21
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pr ogram information and data anong contractors and by providing govern-

ment furnished equip~m~nt channels for the exchange of hardware, the mil-

itary program managers enhance the flexibility and responsiveness of the

contractor team.

The facilitative role of government managers should not be mi s-

taken for non-pa rtici pation. In fact , the role requires a high degree of

participation. The objective is to provide for snooth arid easy f low of

information, data and hardware between interfacing contractors. This

requires that the government managers establish purchasing arrangements

in several directions . To illustrate this point , Figure 2 shows the

arrangements utilized in the F-l5/Aim-7F integ ration pr ogram.

In addition to the facilitative role , each individual program

manager will participate in the interface pr ogram through his prime con-

tract at least to the same degree that he participates in the manageimmnt

of his basic program. Also , the nust important role of the government

manager include s those activities described earlier . That is , he !nOV I Ic ’m-

the environ ment for interface management . By conimunicat ing , oducat 1 nq t i n t  I

int er actin g with the bureaucracy , he ensure s that the qoalm: of t t n ’ ’ i n t e r —

lace team are consistent with overall program ~nd hiqher orclc n 1 n , n~l

that resources i n ’  m v i i  labic’ and conmittable to the I i nk .

I
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C11JW1’ER V

TI LE INTERFAGE MANAGEMENT PI~)GRAM

Sun~T~ar~

Most progra m managers continue to be faced with complex i in t ert ,nc -c

problems. Today ’s environment at scarce resources and multi-nat iona l under-

tik inqs rarely affords the nodern manager control over all of the elements

of his system . Emphasis on joint-serv ice develoçm~nts has increased the

interorganizational complexity of integration programs. Sentiment a-

qainst the proliferation of system peculiar equip~~ nt has served to make

conironality an important program consideration .

Forced to consider mere interfaces , the program manager is dis-

covering a need to go beyond the proven method s of inteqrat m g  the phy-
sical and functional aspects of hardwa re . Joint or complimnnti nq pro-

grain direction , mutual funding agreements , mu]ti—pro q ram n’I x nt ~ i i t t , and

joint testing have become necessary considerations in many of tod ay ’s

major weapon system programs . In effect , the interface nunaqement ~oh

has taken on nest of the characteristics of basic program management.

Conclusion

It beconus useful t o approach mu r i n i t  en l ace  numiagenunt tasks as

n i t  ‘ n t  ~icr nktnagenl-’nt programs . Recalling I he c ~mmce m ‘I -
~~ t I i t  - I l iyn i c i  I 

-
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functional interface as presented in Chapter I , we can now nodi f y that

concept as depicted in Figure 3 . From this viewpoint , the interface nun-

tiger is seen to have a program within two interfacing programs. Position-

ing the manager in system program office “A” as an example , he has a com-

plete interface program to manage . In the fundamental sense , ho is res-

ponsible for maintaining an opt imum balance of cost , schedule and per-

formance for his interface program (the inner circle) . This report has

atte mpted to show that many of the coniron concerns and problems of pro-

gram management will be present within that smaller circle .

What is also apparent from Figure 3 is that the interface program

has three distincitve parts . Part 1 will include areas ~k~c ’ n } la r to ~~‘n t t ’r

A , and will be subject to maximum control by the interface manage r who

resides in that system program office . The middle part (cross—hatched)

will be con-inon to both systems A and B and subject to less control be-

cause of the necessity to satisf y mutual program requirements. Part 3

being peculiar to system B , represents the minimum control portion to the

system A manager. But all sections are part of the i nterface program,

Problems in any one will  affect the entire p rocir ar i . No part can be

neglected because of lack of control . In fact , the least controllable

portion will  at times , demand the nost nunaqcnent at tent  ion and ~nnova-
I

tion . ~~~~~ fina l conclusi on then , i s  t ha t  l- ’ i ; n i i o  3 c , nm n be - n ~x x k l on

n m I ~ c ’ r ~~ i c ’  no n n n n ’ n n ~ ’ m i t . Fi r s t , i t  m ” o , n l s  t l n n t  in n n t t m i, ’ - o ’ : n n m  : - ~

i s t i  ‘a I I v  1 mini— n vt in w i t h in two or m m  i n t  n -t j n t m ~‘n x f l  ci; ,

-
~ — —__ - ---- —-— -- - - -- - ~~~~~~~~~~~
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requiring the applicat ion of niost of the fundamentals of good program

management . Lastly, it presents the concept of three distincitive levels

of control. And control is the essense of any interface management

approach .
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