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This thes i s  was comp le ted  i.n r e sp o n s e  to a rc ju~~~ to d e v e lop a

niode l ol a hack—end  dat a base processor for the  Air  I o i c r .  ~1il . i t :~ry Per- .

sonncl Center (AF:~PC) . The cur ren t  co~,~ u t e r  . y~;t ( r n  at the AF~ 1 C  is Le .: ’; l y

u t i l  i zed , and t h i s  has caused an iucrc :1 ~.e i n the  t i m e  b e t w e e n  ~Vta  L a~;c f i ]  e

updates .  A back—c o d data base proces:;o1 sy st e ’a conf gur ac ion  is ~ne po~~ t b l o

solution to these probi e~ s .

The s ize  and complexi ty  of the Air Force ~~~~~~ el ~~~ e~ ~r ’ th e  .\F. P .

data management systcu dic ta ted tha t  the comp l e t e  p r o i c e t  be d i v i d e d  i - i ~~o

severa l p~.ases.  This thesis  is the f i r s t  step , or p h. se , a rid i~ p v i d e ~;

the founda t ion , bac T~ ,rou n d , and d i rec t ion  for  t h e  fu~ s tu ( lj c~ t.~~a ~~~

required to sati sf y the initial request. Alternate solutions ~o the ~~ . ‘. •n

problems should be inves ti gated , and this thesis ne~y b~ us ed as  a fre:r . .~tion

for those invcstii~atiori s as well.
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Abst rac t
1

:-~~ib~ rs of the \ i r  Force !H .i i t ar ’ ,, Personnel Center (AEIP C) want to

invest i~~ttc  the fcasi~ il it y  of u t i l i z in ~ a bad — end data  ~ase p~~~~ s~:or

system conf igura t  aon for the  AF~ ~ C l er sonn el  data  ina ~ ement s’ -tem . This

thesis  surveys the current  system , the nersonnel m an agc ,~c91t or n L ~~at i c n

(AFMP C) , the back--end data  base processor concept , amd the gcncr a !  rcqu~ rc’-

ments  of the system . The bas ic  problems of the csr r ent  cyst -eni are tha t  it

is (1) heavily utilized , and (2) the data base files cannot be updated on

a t imel y basis because of the heavy work load .  Th3 back-end data base

processor cc~ c ept is r e l a t i ve l y ne~i and nay provide a solut ion to these

problems. Consequent ly ,  a discussion of the back-end concept , i t s  ~dv aj i-

tages , and disadv antages is presented . In addition , the general require-

ments of the systcui arc discussed and arc divided into two categories;

(1) func t iona l r equirements , and (2) system requirements.

The ~~ ~.cessions of the current system , the personnel lnan agc :1 :’i !

organizatioI~, ‘~ iC back -c-nd concept , and the general requirements  p rov i de  a

foundation for f~ t~~ie  studies tha t  wi l l  he required to ( 1) ~~ iv e  the sys’.~~

problem s, and (
~) model a back-end data base processor system conf igu ra t ion

for the APMPC . In ~Jd ition to the background and foundation for future

studies , a focus and direction for those studies is also presented . ‘Ike

focus and d i rect ion for  fu ture  studies is provided th ro i i~ h (1) an ana1ys~~s

of the current systen , (2) a plan-of-attack that can be used to so lve  the

data management problem s of the system , and (3) a brief look at the

application of a back-end data base processor at the AF:-:PC.
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SYSTEM SUi~V 1Y VT!’!! A \‘ J 1~ ‘I IY -;ARJ UTIL! INC A
BACK— L-~ DA A 3AC1: Pi- ~~;t1 ssOR

I Introcluat ion

This thesis ~‘as requested by memb ers  of the 1)irectorate of’ P e r s o n n e l

Data Systems (IiP~ID) in the Air Force ~1i)itary Personnel Center (- ‘1~~PC)

located at Randolph AFB , ‘I’exas . They requested tkat  a hack—c data base

processor conf iguration for the Air Force personnel data u an ap c -mcnt

system be investi gated , modeled , and evaluated . T!~is thesis p r o v i d e ’~ the

background and foundation for future studies that ore required to fulfill

that request .

General

The Air Force Military Personnel Center (AF ~- 1PC ) at Randol ph AFI3 ,

Texa s , is respons ible for the management of the personnel  resources of

the U,-tjted States Air Force (USA !’). A USAF r egu lat i on , APR 8-12 da tcd

14 Feb~•uary’ 1975) identi ~ es the USAF Personnel  P l a n  (USA FP P) as t h e

!r ilJ :kkl , I L : 2 t a J  and pervasive author i ty  on o~’era 1i personnel  pol icy,  pre-

sc r ib ing  t~ e Air Force approach to ‘ to ta l  force ’ i nn eLicst . ” The

Afl’IPC auto~~ i e d  data  processing (ADP) sys tem(s)  must  support the I SA F

pers onne ’. 0; a’~e , i e r t obj ec t i ve s  ou t l ined  in the USA I-’PP. These obj ect ives

fall  into the ic e  hr~,,ad , func t ional areas of personnel: (1) p~- oL ; 1 r a e n t ,

(2) educa t i on  an-J t r ; ’ iu i a g , (
~) u t i l i z a t i o n , (4) sd ’s tent at i on , and (5)

separation. Cirr~~ ly, AFMPC m a in t a i n s  records on more than 1 .2  m i l l i o n

peop le in the ~oUo- - ing categories: (I) active duty military (USAF),

(2) Air Force R esci’~ e , (3) A i r  Nat iona l Guard , and (4) civi l ian  employ ees

of the A i r  Force.  In a d d i t i o n , records ar e ma in ta in ed on individual s

- 
who have served in the Air Force , but. are c u r r e n t ly  r e t i r ed  or separated .

- - ----5--- -
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from active du t v .  Over 35 percent  of the Air Force bi~d~ et is cx 1) c-nded

on people  related cas t s  to keep the force  in a h igh  s ta te  of readiness

(Ref 1:1) . Therefore , it is essent ia l  that  the Air Force manage its

people as eff ect ive l y and as e f f i c i e n t l y as poss ib le .

Back ground

The personnel manage ment  system has evolved from a manuni record

keep ing func t ion  at squadron or group level  to the h igh l y autom ated

system of today.  The evolut ion began when the squadron and group

functions w cr e  consol idated int o Consol idated Base Personnel  Of f i ce s

(CBPOs) at base level . Automated record keep ing systems were develo ; cd

at base level to manage the lar c vo lur ’tc of data and reduce the  number

of personnel support technicians - In i t i a l ly, there  was l i t t l e  if any

s t a n d a r d i z a ti c r .  in the use of au toma t ed  personnel data management systems.

Then sev era l of the Major  Com’aond s (MAJCOM s) began to s tandard ize  the

automated personnel data systems wi th in  th e i r  respective commands. These

Systems improved the effect iveness  of int ra-c ommand personnel  data

management , but int er-command personnel data management activities

rema ined poor due to the lick of standard I :it ion between commands. In

1962, the goals and concep ts of a standa rdiz ed USAF system were publi shed

in the Long Range Plan for the Pr’rscnnel ~-ki n a ~~cmcnt  ~~~ tem . Af te r  t h i s

• plan was implemented , personnel s mport technicians could transfer inter-

command with very little training , many MAJCOM unique direc t ives were

eliminated, standardized reports could be transmitted between the MMCC -iS

and Headquarters 1JSAF , and data collected at one base ceuld be uti li .cd

at any other base.

- Major advances in computer and connunicat isa ; t r ’r h n u i c C )  are

gradually le ading to the development of a centraliz ed personnel data base

_ _ _- - - - - _ _- -  _
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located in the AFMP C at Randol p h AFB , Texas. In Apr il 1P74 , the

Advanced Personne l  flat;t System was imp lement cJ . Vhc-n this system is

f u l l y  cX~J l s i t Ccl , the  AFl~1PC ~ill handle the da La na;ieycaent function for

the MAJCOMs. The ~1\ JC Ods  will interact with this centralized systcm

through the use of leased telephone cooai;nication circuit s en d A T J i O ~~T C I I

communication circuits as soon as they are available. Some consideration

is being g iven to incorporat ing the base level CBPt data  man ag em ent  func-

tions with the data management functions at the AFMPC ~n the I~uturc.

Initial deployment and testing of base level equipment configurations

is scheduled to begin wi th in  the next year .

Presen tly , the data management functions at the AFMPC are accom-

plished on two Burroughs B6700 computer systems (Ref 2). These sy s t e m s

operated independently and were not linked in any way until recently.

A software package was written by the AFMPC in late 1977 that facilitates

access by both system s to a common disk resource. The “A” system is the

largest, and it handles the majority of the personnel data management

transactions . The “B” system is u t i l i z e d  to support  the Procurement

Management ia~c~m:’tion System (PROMIS). PkO~1IS provides the TJSAF

l ecruiters throughout the world with on-line access to a central quo ta

data bank. This system is used to match an applicant ’s qualifications rind

interests with pofantial jobs that are available in the Air Force.

Problem

The currcnt  computer system s cons- stently have a heavy workload and

are being uti 1~~ ed at near peak capaci ty  at a l l  times. This has led to

some rigid cont ro l s  and restrictions in data processing on the Ar MI ’c .

computer a’~~-t c -n ; s .  The f u l l  i m p a c t . of changes in personnel resources nay

( not be r e f l ec t ed  for several days or possibly t~co or three weeks , because

- 3
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I
because personnel data base f i l es  are only up dated p e r i o d i c a l l y .  This

s i tuat ion does not a l low the AFMPC to have a current data base on a

t imely ,  day-to-day basis nor does the heavy workload a l low optimum

response/turnaround t ime  for normal personnel data processing ac t iv i t i e s .

These two factors  adversely a f fec t  the qua l i ty ,  accuracy,  e n d/ o r  t i m e l i n e s s

of data and reports , which in turn adversely a f f e c t s  p ers mm~iel manager i ent

actions .

Present ly,  the AFMPC data base s t ructure consists  of several f i i~~~.

The number of files identified as data base files will vary depending upon

the eyes of the beholder . At a minimum , the data base includes the oi;~h~

Master Personnel Files (M PFs) ,  and it may include lS or more subsystem s

which contain selected portions of one or more of the MPFs.  The subsy s t em

fi les  can be updated independently or concurr ent l y wi th  the appropri t~

MPFs. These f iles are only updated at sele.~~od intervals. Som e f~ 1cs

are updated as often as three times per week while others m:~y on ly  be

updated once per month (Table I). Table I contains some f 1c statistics

and u~~~ te  transaction stat istics which were extracted from an ‘~PPS

orientation briefing presented to the author at the AFMPC.
p

The AFMPC data base system is large and very comp lex . This sys~ c-m

must produce a data base that is accurate and up-to-date if personnel

resources art’ going to be managed efficiently and effectivel y. The

accuracy of the data base files is dependent upon the frequency of the

updates and the amount of interaction between the different files. A

transaction on one can affect either directly or indirectly many other

files. For examp le , an enlisted airman who receives a commission throug h

Officer Training School (OTS) must be re-moved from the “active airman ”

file and placed upon the “active officer” fil- ~. When he was assigned

4

_________ — -  —-— - —.——.— - - - - - . - -—————~~~~ —-—------- - — - -- -- -— ——- ——— - — 
-..—-.-—--



U,

0~~0 00

Lu -~ 00 -4 ~) K) ‘~2- ‘~j- (N LI) — —. ‘~~ ‘t~
t (~~~ —~~LI_~ ,—

~ LI)
t’-i ~~~~n~ -~~

0
> D 0 .  O ’-4

Cd C)
U)

-~ 0
—
U ’  c-i0.

L. N-

LU CD 0,
Z H 0 0 CD CD 0 0 CD CD 0 CD 0 4-J C)
0 c. ~~ CD o CD CD CD CD C’ C C Cd C,) C

U-i ‘—4 ~~~ C ~~ ~~ - e’, ~~ ‘.0 C CD i~— 00 —C) H 0, - — — — — n — CD c-C 00 ,—, ~--~.
~~ Li ~D N- ’0 ~~

- Co ~~i s Lti 
~~

- 
~
j- CD e C~ :

cr~ —~~ ~~—_ ‘-0 (N 4 (~‘-1 (N -~
-_~

- .—4 CT) ~~) ..—4 • 0‘-S Lu CI) im ~~ Li-, vi c~K) 
~ z ~~ C.’ c~ .—. C)

CD •~-4 4 0..
-~ CD ~~~C )C~ 4~iH O  • 00 1-’ ’--’CD‘-A C

U) .. CC
C) LU

U -
4-’
U) C)
.-~ 0 4-’

~~ U) UI
Cd C ) C )  .—i >-.
4-) C) C) .) 4 -~~ .i4 (I)
U) >. LL C ) G )  C ) C )  C.) 4-)

C ) C )  (D C) C) C)
C) 

~~~~~~-i 0 4-’
U-l CD C ) C )  Cd

‘0.,-4 ~~ 0. 0, 0, ~ ~.4C ) C )  ci) C) ~I) v.., ~U-I C) C) 0, 0, 0, 0, 0, .-4 .-4 . :  ,—l
C) 0~~U-. C ) C )  .)~I .)4 .)~U) P.O ~~~~~~~ 00  0 0  0 0 C) C) C)
Cd . O r  C) C) C) C) Cd
00 4J 4.) 4.J 4J 4-) 4) 4) ~ C)
Cd
4) 0 -
Cd

CD U.
C) 0.

U

a Lu
U H ~~ (N Co ~0 ~~ 0 ~~

- (N 00 ~0 .0 -~LU LU U C (‘4 ,-4 N- ‘0 N- ‘0 N- K) CD .4
0~ NI .

~~
‘ ‘.0 ~? ~t K) O~i ~~

- ‘0 N. c—J N- K) ‘0 Cl..
— — .. .. — *

I—I • C/) LI) K) ‘Ct (N (N U) (N C)) ‘—4
>< , Cd C)

C) -~~ Li C c-i
— ~~- ‘—‘
.0 E 0
Cd C))

I—
O C )
C O .

-~~ C)
U) LI) LI) (I) ‘.0 C.’) 0) 00 ..4 ~ 4 ~~ U) 4-)

N- ‘.0 N- 0) ~~
- N- .—i 00 —i ‘.0 0 C) C) U)

LI) K) ~~ CD 0) 0) K) .-l (“1 K) 0 ‘—4 —I Cd
000 — — — — .. • — — — — ~/)~~-4
~~ Li U) (N -4 K)  N- 0 ~~ - r4 CD CD C) Ci,

LU CD 0) ‘-~ CO N- 00 ~~ ‘.0 ‘.0 ,.-~ LI) ‘—I Cd
Z ~~ . 4  ~~ ,-4 (‘4 (N 4 ~—4 N- •— 4 ‘ 4

P . C)  C) 4.1
C

0
C ) 0
C U )
O C )

U)
Z
0 .0 0
‘-I 0 . 0  1— U

U) .,.~~~~~~ ~~~~~ .,.4~~~ ~ H 4)
LU 4-4 L.. L~~L Lu~~4-4~~~ o’ ).

~~L Lu
-~ LU Li-4 --~ (4.4 .,-~ > C1.4 ..-4 ,~~ 

C)~~~~
.S

0—I ~~~~0 C d  C D 0~~ -1 Ci~~0 C d  -l ~• (IC (1) 4~
) t/) U-I

Li, 0—, 4 4 0~ IC -~ Lu 4 0—4 > Z (~ 
C’) .0

0-r (1) 
~~~u’

Li U O. E—. 0. 0. .,~. 4 4 ’
4’ 4’ 4’ 4’ 4’ •Ic

4’ 4’ 4’

S

- ____--- --  ~~~-- -~~~~~~~- - —



to OTS , he w-c~; rc--placc-d by another individual who may h ave been recruited

P and/or requir c-d some fo rma l  t ra in ing . This sequence of actions vould

a f f e ct .  at least two ~flTs and three 3ubsystem files.

During the C-utho r ’ s visits to the APMPC, the comp lexity of the

interactions L-c~t ;een files was discussed briefly. A summary of th~

comments on the interaction between files is that , “No single person

und erstands al l  of the interac tions between the f i les , nor does any sin~ le

person know exac~tly what data is contained in the different files. ” No ( T i e

seemed to know where t h i s  information could be located w i thout t a lk i r i i~, to

the d i f fe ren t  programmers who work with the files. There are litera11~’

thousand s of pages of documentat ion on detailed system charac terist ics ,

hut there is l i t t l e, if any, documentation that exp lains the characteristics

of the files or the interaction between tiles.

Since the data base updates take so much tim e , they are comple ted

at intervals  that  are determined by the f i l e ’ s r e l a t i ve  importance in

resource manageiient . The personnel support staff must have accurate ,

timely informat ion to manage and monitor act ions that affec t the for ce;

i.e. promotions , assignmen ts , separations , training, and many others.

The volum e of data that  is main ta ined  in each data base file and the

dynamic character  of the data make it essential  that new and mor

effective data management systems be developed and evaluated for possible

use.

Severa l ind ividua ls  in the Directorate of Personnel Data M a n a g c n € n t

Division at the AFMPC have ci. intuitive feeling that a back-end data

processor will allow t imely updates to the data base fil- ~s and improve the

overall qual ity of the data base. A back-end deLi t~ise processor

( would be responsible for all of the data base fu -i’.- t  ions that are nori~ialIy

6
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accomplished in the main computer (Ref 4:1197). Representatives from

the Modeling Branch (DPMDDA) at the AFMPC requested that  a back-end data

bas e processor model be developed to ana lyze and ~-~~ u i t e  d i fF c -~ ent cost

and confi guration alternatives using a back-end data base processor for

data base management .

Current Knowlc ’de,e ar d  Sources of Information

Back-end data base processors are relatively new to the world of

data management. ‘l he majority of the information available in this area

can onl y be found in recent journal articles or research papers. The

information aboi~ the AFMPC data base system is not located in any sin~ 1e

source that can be identi fied. The specif ic details are spread throughout

three d i f f e r e n t  areas : (1) government publicat ions , ( :)  AFMPC program s ,

and (3) t he  minds of different individuals assigned to the AF~!PC.

Journal articles and research papers were obtained from professional

organizat ions , l ibraries , and the Defense Documentatian Center (DDC). The

government publications were obtained through normal Air Force publication

d istribution channels. Personal interviews with the individuals from the

Dat.a Managez~erit flivision at the APMPC were conducted on three d i f f - ~:’eTtc

t r i i s  to }~an-Jolp h AFB . These individuals were selected so that the)’ ~~.iio

provide complete picture of the data management system at the AFMPC.

An AFMPC working group established in late 1977 also provided a large

amount of useful information that is reflected in this paper .

Assumj~t ion (Ref 3)

The amount of data maintained in the AFMPC data base f i l e s  wi l l  not

decrease significantly in the forsecable fu ture .  It will either stay

about the same or increase in s i z e .

7
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J u s t i f i ca t i o n .  The size of the active force ma y  f l u c t ua t e  s l i g h t l y ,

but those record s involved w i ] ]  he t r ans fe r r ed  tr oi-  one file to a n o t ]~ur

or new records will Uc adckd to the cxistili:; files. In addition , the

number o’ itc’-:~- laainta]ned in each record has in creascd  s t ea d i ly  ov~a-

years .

Standard  s

No standard s h ave been iden t i f i ed  at  the present time , howev er , in

any follow— up stud y they will be essential. This study will highl ight

a few standards tha t  should be considered in any future stud y.

Scope

The m agni tude of this problem is such that it canno t be com~)lCtely

covered in a single thesis. This thesis is design ed to provide the

foundation for the develop:nent and evaluation of a model of a back-end data

base processor con f ig u ration for the AFM PC. The compie~ e Stud )- r eques ted

can be divided into different steps , as fo l lows :

(1) Describe the current system , the back-end concept , the gene ral

data base r equir emen ts , and outline a coursa of action .

(2) Ident i f y and document the detai led requirements  of th e  syste : i .

(3) Develop a documen t, i.e. a handbook or user ’s guide , that nore

expl icitly ou tl ines the interfac e required be tween the APDS and

a back-end data base processor.

(4) Complete an evaluation of cost alternatives and system per-

forinance based upon d i ffcrent hardware configura t ions -

This thesis changed from a requirements analysis study to a problem

analysis  stud y and will cover Step (1) and provide- some thoughts for

consideration in the other Steps. The complete study is a “blue sky ”
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Pro iect  and as such it does not have a pro j ected dead l ine .

I
i~~ c~~~~~

The author originally p lann ed  to comp lete Steps 1 and 2 and had

p l anned to use “Struc tured  Anal y s is ’ (SA) in Step 2 to def ine  thc  f i ; : i c t  ional

requirements  of the sys tem . T h i s  is an ~iialysis technique developed l y

SOFTflCH , Inc (Ref S and 6) that  uses a top down approach to ana lyze  p r o b i e i s

and def ine  r e q u i r m - e n t s .  Two d i f f e r en t  models are developed dur ing the

use of this  ana lys i s  tec 1mi~ ue: (1) an act ivi ty  model , and (2) a data  m o d e l .

Normal ly ,  the a c t i v i t y  model is developed f i rs t . These models are d e s i g r - ~d

by beginnin g at an abstract l evel consistent wi th the requ irement s and

desired viewpoint of the problem . Then the abstract level is broken into

three to six sub-blocks , which may in turn be subdivided further un ti l  the

desired amount of detai l  is obtained . These models  h i g h l i g h t  the inter-

action between “ac t iv i t i e s ” and “data ” by looking at these i tems as “controls ” ,

“inputs” , “outputs ” , or “r.’ochaa i sias”. The data model is  used p r imar i ly  to

point out discrepancies and verify the activity model. As these models

are developed , a “reader ” or “r eaders ” cr~ sschec k t h e  v a l i - J i t y  and logic

of the models .  This is done to in s u e e  t h at  t h e  i:~odels  are accura te  at.

s tandable.  Due to the t i n e l imi ta t ion  for thes is  cemp let ion , Step 2 was not

f in ished and the  SA models t ha t  were developed wer e  inconip le te .  Consc p i e n t l y ,

they are not includ ed with this thesis.

This thesis is divided into six main sections. Chapter I provides

background information , a broad perspec t i~’c , and the rat ionale  for th i s

study. Chapter I I  ou t l ines  the environment  w i t h i n  which  a b-i k- end data

base processor will be utilized . It contains dis cu ss ioii c ;1hout thr

organization , the hardwa re , the software, and th e i rm a ~i1cs . Chap te r  ill

9
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contains  a review of the  b a c k — e n d  data  base processor concept and some

poten t ia l  advan tages  and d i sadvan tag es .  Chapter IV de sc r ibe s  t he  ? c n c r a l

system requi rements  which are divided into func t io rw 1 r e qu i r e m e n t s  and

basic system r equir c-aents .  In Chapter  V , the resu l t s  of th i s  j l i V ¼  ,t ’ t

are presented . This inc ludes  (1) the e f f o r t  in v o l v e ~i , (2) a p l a n - o f -

attac k that is es tab l i shed  for fu tu re  s tudies , and (3) a discussion of a

back-end system for the AF ] ~PC. Chapter VI c o n t a i n s  a conc lus ion  and sorso

comments about any f u t u r e  s tud ie s  p lus a short d i scuss ion  about the u t i l i t y

of SA dur ing  t h i s  invest igat ion.  Firs t , however , it is important  to

understand the current system er ivi ro nn -icnt which is d iscusre d  in the n ex t

chapter.

(

J o



II ~~~ •ejn~ 
E j o c

O r g a n i z a t i o n

Genera l .  Personnel resource management  is a f f c -2 t c d  by the p o l i c i e s

arid decis ion s of the President , Con~ rcss , Depar tment  of D e fen~;c , h ead-

quarters  Air Force , major ccsm and head quar te r s  (~ AJCO 1) , ba se , and

subordina te  leve ls .  The AF~1PC , as the agency respons ib le  for personnel

management , must be responsive to these pol ic ies  and d e c i s i o n s .

Structure .  The \FM PC is a Special Opera t ing  Agency (SOA) located at

Rand~ lp h AFB , Texas , and is commanded by a general o f f i c e r , cur ren t ly

Major  General L. W . Svcndsen , J r . ,  who is also the  A s s i s t a n t  I i e pu t v  Chief

of Staff/Personnel  for ~‘1ilitary Personnel .  At the AF~iPC there  arc four

Dircc tora tes , four “Assis tants  for ” , and three specialist  o f f ices  that

are d i rec t ly  involved wi th  the f ive  funct ional  areas of personnel management

(Fig ure 1) .  In addi t ion , there  is arm admin i s t r a t ive  d i rec to ra te , a

squadron admin i s t ra t iv e section , and the Personnel Data Systems Di rec tora te

(DPMD) . There are approx ima t e ly  2000 people assigned to the AFMPC and

nearly 800 are assi gned to DP].H) . DPMD is divided in to  four d iv i s ions;

two o f f i ce s , and two l iaison of f ices  subordinate to the Requirements

Management Division (DPMDQ) (See Figure 2 ) .

The Directora te  of Personnel Data Systems ( [)PMD) , according to the

USAFPP , is “responsible  for providing ADP support to personnel  func t ions

in the most cost e f fec t ive  method possible” (Ref 7 :3 -1 ) .  DPMD consis ts  of

four Divisions; two “offices ”, and two l i a i son  o f f i c e s  subordinate  to one

of the d iv is ions .  The Compu ter Operations Div i s ion  (DP MD B) is responsible

for manag ing and operating the central system facility. Th’~y operate the

host systems and process the system ac t iv i t i e s  in accordance w i t h  schedules

11
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that are prepared by the Systems Ouera t ions  Div i s ion  (DP MD O) . i) i~~ v)

prepares the system schedules  and ac ts  as a l i a i s o n  between the per sonnel

t echn ic ians  (personnel  managers )  and the c u m p r i t e r -  s ’~ tem . They ’ sch -

computer a c t i v i t y  based upon the need s of the’ personnel t e chn i c i ans .  The

Systems Developm en t and Support Div i s ion  (P P Jr D) i s  respons ib le  for r a f t -

ware development  and maintenance  for the Advanced Personnel  Data Syste~i

(APDS I I ) .  The Requi re m en ts Management Div i s ion  is responsible  for

develop ing and ana lyz ing  current and future per sonnel ADP requirements  for

the Air Force. The two l iaison o f f i c e s  and the W ash ing t on  Area ADP Support

Offi ce (D P MD W ) coordi nat e the i r  personnel  management  r equ i rements  wit. h

DPMD. The Standards App l ica t ion Off ice  (DPMD~ ) is re sponsible  for

publishing and monitoring AF~ PC ADP standard s, monitoring and evaluating

system perfo rmance, and completing periodic systems analysis.

Policies. Change ~s a “way of life” in personnel management for the

Air Force. Nat iona l  policy affects defense postLire , which a f fe cts

Federal Fiscal  p l i c y  and bud get  manage m ent , wh ich  a f f e  s the force

structure and military h~ td- ~ -ire. This fact causes changes that are

reflectcd in the man -~~emc nv of per sonr .~ l r e s o n i r  ces .  In ad d i t i o n , Air

Force ~~~~~~ ;ui.l t h e i r  c h a r a c t e r i s t i c s  are cons tan t ly  changing because of

promot ions , t i a i ; i nc., as s i g r ent s , separa t ions , e n h i . s t m c n t s , and m a ni c o ther

reasons. DPMD , w i t h -‘.DP - t i i n i g e m e n t  r e sp o n s i b i l it y  for the Ai r  Force ,

must develop and m a i n t a i n  a comp uter  and data management system that is

responsive to these c h a n g e s .

Personnel assigned to DPMI) have a very strong “mis s ion ” mot iva t ion

toward that  goa l with an attitude of “We w i l l  do it ” and not an a t t i t ude

of “Can we do i t” . This has r e q u i r e d  long work days dur ing  some period s ,

( and it is also re f lec ted  in the development of the da ta  management system

14
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and in hardware  procurement.

In the author ’ s opin ion , the da ta  mari~ ge - 
~nt re s t -rn h-is evolved

through functional consolidation /c ~‘it rali :nitior . and has not bec-n devc ]c-;~ - 1

as a f u n c t i o n a l l y  ii i t egr a  ted data la ;Jagcn ent system . Recaase of the source

and e v e r — c h a n g i n g  na ture  of personnel mar .ag~~’n ent r c d u i r c n n i e l t s , t he  A~ D~

has evolved on an “as needed” basis in l ieu  of b eing dc ’.ci cp ed f rom a

func tiona l l y coh esive , top-dowa perspective. Any systam developed in

this manner is prone to have various kind s of inefficiencies , such as over-

lapp ing or ill-defined functions. If the current functional requirements

of the sys tem had been known prior to its orgin , the syst i could have

been bui l t  with  a top-down perspective.  hi owev er , the system requ i remen t s

are continuall y chang ing beca use per sonnel man agement  policies change and

new decisions are made. This makes the system extremely difficult to

analyz e in terms of a func tional , top-down perspective.

This system works extremely well from a “miss i on” po int of view , but

the author has some reservat ion about the functional cohesiveness and

effeciency of the system . System efficiency do es not seem to be of great

concern to many peop le , and this seems to promote the feel ing that “If

we can ’t do it w~th what we have, we will buy more , d i f f e rent, or larger

units.” In the author ’s op inion , the solut ion is to study and a n a l y z e

the personnel managemen t syst em and docu m en t its f unc tional requ iremen ts

even though this will take a larg e amount of time and effort .

Hardware Con f iguration

Network. Tha Advanced Personnel Data System (APDS) is a large

hardware network with the central site located at Rando lph AFB , Texas.

The central site is linked to all military and rn ivilian personnel centers

( at base level , MAJCOM level , and Ueadquarters Air Force. In addition ,



the central site is linked to the recruiting centers thro tch tic- PPOdrS

ne twork .  Appendix I c o n t a i n s  a set  of c o m m u n i c a t i o n s  network figures ’

that were extracted f rom Referen ce 2 .  The cen t ra l  site i s  a l so  l i m k c - d

to the Air Reserve Personnel Cen cer (.-‘~R F C) , the Air Force Accounting

and Finan ce Cen ter , the National Guard Bureau , and to the Civil Sc-r~’icc’

Commission .

The commun ica tions ne tworh is serviced through dedicated telep hone

lines and A1JTODIN circuits. By FY 1981 . all dedicated circuits are to bc

released and co:nnllnications support will be provided by AUTODIN II. There

are two types of remotes conn ected to the network ; (1 ) Query/R esponse

terminals and (2) Remote Job Entry (RJE) terminals. The ~uc’ry/response

terminals  are poll ed for service and the RJE termin als mu st s ignal

the central site for service.  The APDS uses three d i f fe ren t  telecommuni-

cations techniques; (1) multi plexing,  (2) mult ipoin t ing ,  and (3) point-to-

point . The l ink be tween Randol ph A1’B and B ol l ing  AFB is the only  encrypted

link , and it is conditioned to handle :iaterial that is classified SECRET

or lower . The APD S-~ AJCU~1 project, comple ted in 1977 , has added more than

100 additional terainals to the network. Annex B of DOD Directive 4630.1

contains more de tailed infor mat ion abou t APDS- MAJCO M . Curren tly, there are

more than 500 terminals connected to the APDS communications network.

Central Site. The central site at the AFMPC has two Burroughs

B-6700 computer systems which are the nucleus of the APDS system . In

addi tion , there is a Honeywell 6040 (1-1-6040) that is used for microform

processing , an AIJTODIN termina l (owned and operated by the Air Force

Communications Service), and miscellaneou s other sim ’cial purpose equi pme’it.

Appendix II l ists the APDS hardware confi~ mration as of iS October 19’7,

and it includes the off-station remote dev~ces. Burroughs B-3500

16



couputers at base level and l loneywel 1 ~000 col :g ut ers  a t  ‘-Jc O 1 evc-l

are l inked to the centra l  s i te  through te lep hone and A1~T OhIN c i rc ui t s

and support pc- r~’~~: u - ~1 manage -n eat func t ions  at heir  r espect~ vc- l e v e l s .

Tue rc-naainh! !r hardw- ir e d i s cus s ion  wil l  be r esti  icted to the  two B—6 7 0 0

systems sincc they are the nuc leus  of the  APDS , and they manage and proc ce s

al l  of the personnel data at the  AF~1PC .

The B-670 0 i s  a large , th i rd -gene ra t ion  computer that  is d signc ’d

for a mu lt ip rogr ru :rnr i r:g and m u l t i processing env ironment  (References  8 and

9 contain de ta i led  inform at ion on the  B-6700) . The “A” and “B” B-670~

system s are both configured with three central  processors ( the m a x i m u m

possible) and a 5 MHz system clock (the- f as tes t ) . The B-6700 is designed

to support h igh-order - languages  (1- IOL 5) e f f i c i e n t l y ,  especiall y ALGOL. It

is a stack oriented machine , and it assigns an area of memory to each

program for use as a s tack.  Whi le  a program is execut ing ,  four re is t -ers

in the processor serve as the top of the stack and are l inked by h a r d i - u r e

to the remainder of th e  stack in memory.  Ar i thmet ic  and log ical operat ions

are performed wi th  a Polish stack , which a l lows data  values  arid s torage

pointer s to be pushed onto the stack and then popped off as operands are

needed or values  are stored . There are two states of processor operat ion ,

“control” and “normal” . “Control” is used for executing privileged

ins t ruc t ions  and is reserved for opera t ing  system . “Normal” is used for

regular instruction cxeci:ion. Interrupts may be generated internally by

the processor or ex te rna l ly  by some device. Prior to servicing an

in terrupt , a l l  c r i t i ca l  registers  are saved on the stack and a l ink  is

established to insure that  the processor returns to t hL - p ro ger  loca t ion .

Memory protect ion is provided in two ways; (1) ~ c o g ~i r i n ~ m.e nc iy

addresses to program boundary reg isters , z;nd (2 )  by using . con t ro l  bi ts  to
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to p r o t e ct  code and WofLi s which  d e f i n e  m em ory a reas .  Consequen t ly ,

pro~ r~mis cannot  m o d i f y t h : i r  own code.

Mm or . There are t mo d i f f e r e n i t  s i ze  core n o d u l e s  a v a i l a b l e  for

the  B- 6700 . one ~. i t h  16K icords and the  other w i t h  65K words.  lioth s izes

are u t i l i z e d  at the AF .IP C. The “A” system conta ins  703K word s , and t h e

“If ’ system contains 521K words .  The memory access t ines  vary fi u-~ 770

nanosecond s to 1600 nanoseconds.  Each memory word cons i s t s  of 19 in~ - . r-

mation bits , a par i ty  bit , and three control bi ts  th a t  iuent i f y the ~:a~’u

as code , data , or descriptor . The processors in each sy s t e n i  are connected

to their respective memory modules by a memory bus. The memory bus conta ins

20 address bits, 6 control bits , and 52 information hits. The mernor,

mod u les operate indep enden t ly , and they chock every a d— i re ss  on the  b u s .

Memory interleaving is possible on the B-6700 by using a pluggablc ~ump r.

Input/Output Processors and Per iphera l s .  Each system has two i/O

processors which can be connected to as many as 20 peri phera l un i t s -  The

I/O processors are linked to the central processors by the scan control

bus. A control  bit is passed between the processors to res t r ic t  access

to the bus. A processor may only use the bus when it has the control bit.
P

Data-switching channels  l ink  the per ipheral  devices to the main

memory and are assiLued to a peripheral control by the I/O processor

when I/O is in it iated. There are  ten da ta-swi tching  channels  wi th  each

I/O processor on the “A” system. This system has two separate peri pheral

con trol busses , and this prevents the I/O processors from using devices

that are not on the same bus as the I/O processor . “Exchanges” for tape

drives and disk drives allow the peripheral control units to work with

any device on the “exchange ”. One disk “exchang e is shared between the

“A” and “C” system s, and this allows the two ~;ysLc1i s to access common packs.

18
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Data Commun ica t ions .  Sy stem “A” has fe - ar data c o m m u n i c n t ~ ons

processors (DCPs) ,  and system “B” has two DCPs t ha t  i n t e rf ace  w i t h

the ir r espec tive I/O processors.  Adap te r s  p rov ide  the l og i c  that  is

needed to in terface a DCP wi th  a data  set or cor u a t n i c a t i o n s  l i ne .  The

basic system architectures for the “A” and “B” system arc out l ined  in

Figure 3 and 4 .  More de ta i led  in format ion  can be found in Bur roughs

Technic al Manuals  and in documentat ion main ta ined  by DPMDB at the AFMi’ C.

Software (Ref 8 throe gh 11)

Gene ral .  There are three ca tegories of sof tware on the B-6700;

the Master Control Program (MCP) which is the operating System ,

comp ilers , and data communications soft- -are (Ref 8 and 9). The MCP is

divided into three levels; a kernel for processing interrupts is the

hig hes t level , resource allocation is the nex t level , and the utilit y

functions are at the lowest level .  The kerne l is capable of r ecor figu~- ing

the system in 13 different ways in the event the system fails. If a

su itable configura tion is found , the system is rein it iated and res tar ted

from a suitable checkpoint . Main memory is allocat ed by var iable len gt h

segm en ts, and the segments are removed on a least-recently-ailocated

al gorithm . Segments may be shared by tasks to facilitate the use of

comp iler s and some MCP routines. Resource alloca tion comprises the

largest portion of the MCP ’s activities. The resources are assigned by

tasks which can in turn be divided into sub-tasks to facilitate parallel

processing . Main memory is also alloca ted in “work ing sets”, which limits

the number of seg;ncnts a task can have in core. The “working set” size

is determined at comp i la t ion  t ime and is up dated b y the MCI’ to max imize

system efficiency . Memory in the B— 6700s at the AFMPC i . divided in to

two separate areas to support on-line users and batch r~ spectively.  Th i s
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was done to keep the o n — l i n e  users ( h i g h - p r i o r i ty  a c t i v i ty )  f ro m

& dominat in ~ the  machine  resources and cor~~J etcl y d i s r up t i n g  the  batch

pr000ssin:, activity. Memory protectlon is provided by u s i n  ~~ st ac h

and st~nck I i - ~ it ce~ isters to identify task boundarie s , (2) ‘ i u - ~ L d - scr i ors

that ide~;t ~fv the l)ase address  and the size of ouch data blc - ci l~, and ()

a flag h~ t on each memory word to identify it as code or data.

ftC’ ~~LI~ ,i)so manages the I/O devices .  It maintains device status

and ass~~;n~ dev ices as ne eded to a l low ef f i c ie nt rna ~ h~ ne ar id vice

Utili~ e t i cu . macput can be “spooled” to disk and then transferre1 to an .

output de~- i.e to improve the I/O e f f ic iency  of the machine. Batch jobs

are separated into six different queues (s tacks)  at  the AFM I ’C b~’sc-d upon

job charac te r is t i c s  (See Table 2 ) .  These queues contain the fol lowir .~,

informatioi~ a
1aut the job; priority, resource requirements , and loca tion

of’ code segments. The queues can be in three different states; pr~Jrit ,
f i l l er , or off , with queues 1 and 6 remaining in the priority stmt;c . flee

other queues are ad justed by the SUP ERV I SOR program . This progco n~ was

wr-ittcn by personnel at the AFMPC , and it schedules the jobs in the qienec .

Table II. B-6700 IrLput Queues (Ref 3)

Queue Types of Jobs

1 Jobs entered from the oper ator ’s console

2 Prod uction jo bs

3 Recurrin g da i ly ma in tenance runs requ iring
an overnight turnaround

4 Recurring daily maintenance runs requiring
a daytime turnaround

5 Program Development j o h -~

6 Promotion board support jobs
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After  the p r i o r i t y  qu eues are empty ,  th e S i J P b 7 ~~1SOR s~ ] u d u l e s  the  f i l l e r

queues.  Batch process ing is rou t ine ly  sch e du led  at ni g ht to support t he

heavy o n — l i n e  proc essin~; requirement d u r i n g  t~ i~ d a y t i m e .

Data Man age . uLn t  System II  (DMS i T )  is a host Lio n - i  ~e 1~~:i i n t e r fa c e

developed by 1ats -rou ~- hs that  can be used by c i thor batch or o n - l i n e  preg ’rnuo .

[1: is II  p r o v i d e s  :ever al  methods for re t r iev ing data; can he used to

structure a da~ a base; and also provides checkitoints for prograrl restarts

after hardware malfunctions.

Co m p i le r s/ i r o gu ag e s .  The following high- order languages can be u sed

on the B-6700; ALGOL , Ab L , COBOL , FORTRAN I , and P L/ l .  liven thoug h t he

B- 6700 is an ALGOL oriented machine , COBOL is the most com m on ly  used

language at the AFM PC. There are a few programs, however , t h at  use

ALGOL when it is impractical or impossible to use COBOL to produce thr

desired sof tware.

There is a , loca l ly  developed , DFTAP (acron~.ait-source unknown )

preprocessor that is used to convert programs wri t ten  Jr . a special

anal yst language , Decis ion Logic Tables (DLTs) , to COB OL source s t a t e m e n t s .

The ana lyst software is comprised of m m > ’  DLTs which c nta.in logic

routines that reflect actions and conditions contained in the app l~ erble

directives and regulat ions. Each rout ine  is iden t i f i ed  wi th  am - I re lated

to a specific transaction ; however , the rou t in es m a y  be cal led by more

than one transaction. The DLT software is used by the General Upda te

System (GUS) to build and maintain the master personnel files (MPFs).

Section 3 in Reference 10 documents the AFMPC iationale and general

procedures for using DLTs .

Data Communications Software. Programs and routines in the MCP and

the Data Coimminications Processor (DCP) share the communi citions control
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functions. Programs for the DCP are produced h y pr ocesslnr, local

specification poncho-i cards containing a terminal ’s characteri stics

through the Network Definition Language comp iler . The comp i ler  gc -nei’m tes

DCP pro~ raris for the user ’s specific terminal conf i g u r at  ion. A message

control system in the MCP a l lows messages to be p a s ~ i between pr ogr ar s

operating under the MCP and uaers operating on-line.

Data F i l c ’ s (Ref 14). There are many files , progrim ser ies ,

utilized and maintained by the AFMPC. Appendix III contains a list of

files and file codes extracted from Reference 11 plus a fe-’1-; add itional

files that have been. added since document publication. These files can

be divided into four diff erent classes; (1) the General Update System

(GUS) files (the MPI’s), (2) other subsystem files , (3) extract files ,

and (4) special-purpose work or local-use f i l e s .  The extract  and special-

purpose files are special--use files that are generally small and/or

contain data that is trar.sient in nature. These files are of little

interest except for the fact that they do exist because they Ofli~~ contain

and/or u se functional data that is duplicated in the MPFs and subsys tom

f i les.

The MPFs are the f iles that form the core of the personnel system .

They include the people files , a job/posit ion authorizat ion file , and a

-

- 

privacy transaction information file (Table 3). These files arc updatc 1

and mainta ined by the General Update Sys tem (GUS) . The GUS is transac tion

oriented and utilizes Transaction Identification Codes (TICs) to identify

the procedures/transactions written in the LILT larguage. The first seven

files are people files that contain personnel recc’rds -md div ide the

records into groups that reflect an individual ‘s duty status. The individual ’s

Social Security number is the key used to acce:s records on these files.
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Table III. >IPFs and Assoc iated File Codes

File Code MPF T it le

AA Active Airmaa
AG Guard Airman
AR Reserve Airman
BA Act ive  Of f ice r
BG Guard O~iicer
BR Reserve Off icer
CA Civ i l ian
MD ~1anpower
PR Privacy Act Trackiur, System (PATS )

The Manpower file is u sed to monitor and manage the ~anp oaer

authorizations (positions) in the Air Force. .-\ duty designator (AFS~ ) is

the key used to access records on the Manpower file. The Privacy .Act

Tracking System (PATS) file is used to record data pertaining to “Privacy

Act” information that is released outside the personnel m anage m ent  system .

The other subsystem f iles are files that are used to support a

specialized personnel management function or functions. The subsyst ems

may update/process a sing le f il e or several f i l e s  depe nd ing upon the

function of the particular subsystem . Table 4 identifies some of the nc-re

prominent subsystems and their processing requirements. The files upduee J

and maintained by these subsystems may contain information that is also

conta ined on an MPP and/or other subsys tem f i les plus any functionally’

unique information that is required . The MPFs and other subsystem files

are updated/processed at varying intervals depending upon Personnel

management requirements. Some files are updated/p rocessed several time s

per day and others may only be upda ted/p rocessed monthI~- . Update trans-

actions are collected in a transaction/update f i le thwt is processed

against the applicable file at the desired t ima. Each subsystem has its

own transac t ion/update file. These updates may in turn precipitate ut~ cr
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I

othe r t r an s a c t i o n s  that must l~c pco~ essed on other subsyste ms/ f i les. It

can be several day s  or :ore be~~ re the  ef fect  of a— t ransac t ion  is conipletel’.’

rc fle~-tca1 in all f i l e s .

The interactions and relat ionships between f i l e s  are \‘cry cu ’ f~ Cx

and not -:cl 1 do~ e: it~~ -~ - ~~a~- are quite obvious , c h i l e  o thers  111) not

so read i l y aj~ ati-cnt . The author was shown a d i a g r .-ri very s i - i i l a r  to

Fi , ’ure 5 , w h i c h  represent c- J the subsystem in t e r f aces .  At t h i s  po int .

t he au thor  asked ‘~V hi c h  of those subsystem~/ f i l e s  Ifla~ C up the AFM PC

data base ”? The answer varied depending upon who answere d the question

and the i r  pcr:~j ect ive at the time . On occasion it was  int i : .at ed that t~ e

MPFs plus as many as 16 subsystem f i l e s  mig ht compr ise the data  base. It

was difficult for the author to get- a consistent p i c t u r e  of the dat a

base , hut the ~-TF s were included in a l l  discussions about the data base

system . So for the purpose of this paper , the data base Ii considered to

be the ~WFs identified in Table 3. As a m inimum , the back-end data base

processor concept must support these files since they form the nucleus of

the personnel data system .

There are several d i f f e r c - n t  r c ’t r i L v a l  system s us~-d against t hase

AFMPC files. The more commonly used retrieval systems are ATLAS , SURF .

WINQ, ~S~-P1 , and AIRS . ATLAS is a batch, multi ple record , retrieval

system tha t can be used on any file that is described by the standard

APDS Data Descriptor Table ([)DT). SURF is a single record retrieval

system for use on-line. A sing le personnel record is retrieved by using

a Social Security Number (SSAN ) key and then the data is reformatted as

desired by the user WINQ is both an on-lLu ’ and a batch retrieval system

that is capable of multiple record retrieval t ror .i any GUS file or free-

formated file. - is capable of producing a variety c-f reports in
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several d i f fer e nt  fo rmats .  b’S~~1 is a specialiacd retrieval sys tem th a t

is used to provide WC~~~OflS svs~~ccn manager s wi th  on - l i ne  access to ce -~j -- : a

system data on the Active O f f i c e r  file. AIRS is anothc-r opecia l i :ed

retrieval system that is used to obtain and sui ,mari ~ e A ct iv e  A i r m a n  m a n e i n g

statistics. Mare detailed information is available in Chapter 9 of

Reference 12 and through the applicable prop1m: ;a -~r s in DPMDF ) at the -F. PC.

This chapter has described the envi ron m ent  within wh i ch any new d a t ~

management  system wi l l  be deve loped . The next chapter contains a descri p-

tion of the hack-end data base processor concept . It is a relatively new

concept in data m a n ag em en t  wi th  some d is t inc t  advantages  and capab i l i t i e s

that look promising to the AF MPC.

q
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I I I  Rae —I T : id  ~‘~ t o  as~ Prc - ~r C~~ a ’- -~ t

Ih i s  sec tion  of th o ‘ eoo i t c~~ ~ s a P i s cu s .~ion of t h e -  h~ch—c-n-i

data base processor coiv c- t - .~~ ca i n  i a d e ~ a d L s c n s s i c r ~ of so i c  p : t en t  m l

advantages  and d i s a d van t a ge s  of rh~

General (Ref 15 and 16 )

The ~ o i 1 d  of in format ion  uaflage- .~ier~t is changing rmp id~~ . In an 0gg 0~

to ci f:at-.iv~ 1 
~

- m- -nag e limi ted resources , coaaercial and g c v e .  aront organi -

zations are free~u e n t ly  expanding their  need for manage  cit i~~f c : .n t i o ~~.

This has cause-J an m c i  ease in the kind s, quantity, and/ui -  c~~ a - :i t of

the dota that is maintained i a t~-ei r respec t ive  data  base s t e m s .  ‘s t h e

user ’ s ancermation needs have .ifl~ i:- ~~~ . :~., so nas th e  jn o3 it ei-rt~~- -n at oat.

base s):50e as inc. - s i i ; - Many d i f f er - e a t  data  base systems have heca

developed to mea t  t : i 5 ~
- -iuf~- i - ~ :~t i o~ i- eq uir cments of the many  d i f f e r e n t

users.  Appcr~d.ix B in Reference 17 lists more than 90 different data Lore-

systems and to p araphr ase  the- author “these sy stems are  h i s t o r i c a l ly

significant or o~~ & r ~t ao L sources for furth or  stud y and experimcnta~ b r ,.’

These systers i-:crc developed in relative isolation , and as a result ,

there is little st - id-u-dization between them , especial l y in the fc .llomirg

areas: hardware d cc i - n , fi  lo structure , data base software , and t e r n in  ~~~~

Standards in these a~- a s  hav e been near ly  n on -ex i s t en t .  The CODASYI. Lata

Base Task Group (DBTG) has developed a high level data base m an age -ar -n t

language , which is des igned to prov~. de ceeL aiforniity and possibly be an

industry standard for data base s Tctcn s .

Many recent developments in sc-r-c-ral areas , espec ially computer

hardware; i . e .  microproc e ssors , m - in i e e i rp a t c r n , and mem or y  d e v i c e s ;  have a

gi-eat potential -cs i nprove data h a r e  manag -amc~ t S yr t c ~~S - liar d wa ee

- 30
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technolog i ca l  advan ces  and d e c r e a s i ng  har -J a ccc cos ts  ar e  m a k i n g  i t

S f e a s i b le  to in v e s t l i te  several other  co: c~ -t s for d a t a  h o s e -  : lanage ~. - -a ’. -

In addi t ion , the advanoes in hardware give the s v s t L -aa dc signc is greater

f l e x i b i l i ty  in sys tem couf~gurot ion and a lso c a k e  it 1;r~ ct i c .  I to en~pI cy

new conc -; 1 s in areas  l i k e  d a t - i  base file s t r u c t ur e  de sign arJ d-a a La:c

f i l e  mana g em en t  s o f t w a r e .  O i e  of the  n ew con cep t s  in s c a t e m  . oi-d i ~- Ii - - .t ion

involves  t i c u se  of a b a c k — e n d  data base pi-occ-sror for d a t a  bt sc n a r .~ : :  eat -

Ea ch— hid I ,ta B~ se Pro cessor

The bac h -end  processor  is s i n  i b r  to the  l i-oat-en d processor which

serves as the  i n t e r f a c e  between the- host computer and the different i n ;  u t

devices.  The back-end processor is th~ inter fac e b e t w e e n  the h or -t

cooputer and its data  base , and it accom~:-1 isLc s the specialized data h ose

func t i ons  tha t  are nor~n a l ly  h a n d l e d  by t i le  host computer. F i g u r e  6 is a

block diagram of a bas ic  b a c h - en d  data  b ase processor  sy s tem cor i f ign i-at ion .

Figures 7 , 8 , and 9, dep ict more Ccnpice : c o n f i g u r a t i o n s  of back-- end. data

base processor sys tc -m s .  The back -end pro cessor c~ n be any th ing  frost a

minicomputer  to a large scale computer .  I t  can be a convent iona l general-

purpose computer or it can be a hi g h l y  special i.~ -d cc- . p i l t c r , a data  Tm so

computer (DBC) ,  tha t  is spec i f i c a l l y  d o -~igned to support  the d a t a  b a r e

management  f u n c t i o n s .  The func tions  tha t  a back-end processor  w i l l  pci-form

depend s to some degree on t h e  c o n f i g u r a t i o n  of the  system t h at  it s n ; 1 -er t s.

It could support a s i ng l e  host , a dual  host , or other  m u l t i p l e  host

conf igu ra t ions .  The back-- end processor m i ght  be one of several  back-end s

that  support a sing le data base system or mul ti p le data base systems. It

might  be u t i l i z e d  as one of many data  base processors t h a t  ; g - g o ~-t a ne~ i - r :

of d i s t r i bu t ion  data basis.  The t echno log ica l  advan ce s  in th e  ai ce- ;

31

- -~ ~. .— ---.5- -



I _ _ _  ________ _____

I ~~~~~~~~~~~~~~~~~~~~~~~~~~

L~~~~~ J

~~~~~~~~~~~ _i_J ~~~~~

Li’~ c J  LJ~~~~~~~~~~~~~~~~ J~~J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

h~~r

- 

- Figure 6. A basic back-end da ta  base processor confi gura t ion
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Figure  7 . Mul t i p l e  host , s i n g l e  bu ck-end  conf i gu r a t ion
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of hardware design , hardware manu facture , mono - sy s tems , da ta  base

sys tems , data structures and file o r g a n ir at i on , and cc i-ain ic atians

systems; contribute to the prac t i~ca1 fc -a s i b i l  icy of using a bac h- c -n d

processor at  the Al !PC.

Advant ii gas

General . There are several po ten t ia l  a d v a n t a g e s  that  h ;v e  been

noted by d i f f e r e n t  sources (Ref 15 and 16) . These a-Jv cn t ag c s  ar e

discussed he~ no- along with  an occasional  c-bsc-rvat ion on th e  sig n i f i c n n .

advantage to the Air Force personnel daLa i:ainagement System .

(1) Economy Through Sp e c i a l i a a t i on  (Ref 16:6-36). By s e le ct i n g

the proper hard wa re  and sof tware  for th~ latch-end proc esso r, the st -stem

can be tailored to meet the data management requirements of the ATd4P C.

The specialized purpose of the back—end processor eliminates the requ i cc-

fluent for a large gcn ~ r a l—pur p o se  operat ing syst e-t a and a l lows  the s p r r c t  in g

system to be designed to support the data managem ent function . This in

turn simp lifies the interface between the operating system and th e  da ta

management sys tem . This leads to econom ics in the  areas of (1) smal le r

o n — l i n e  core requ irements , (2) simpler program s w h i r - h  wou ld rcc1u ir  — Jar s

core and less process ing time , (3) smaller development costs , and (4)

shorter development cycles. A specialized data base computer (DI3C) o n u l d

not need all  of the soph i s t i ca t ed  capab i l i t i e s  of the t r a d i t i o n a l  coctp ’tter ,

i.e. floating point operations, high- speed multi ply and d ivide , and circ u its

to handl e a wide variety of peripherals. A special ized processor with

an efficient encode-decode capability will allow the data to be compressed

with encoding techni ques which wi l l  reduce data base storage r equ i r emen t s .

The implementation of a spcciali::cd data base computer (DBC) is d iscussed

in References 15, and 18 through 24.
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(2) Shared Data (Ref 16:6-36/ 57 5) .  There is a p o ten t ia l  to share

data between comm uter systems in l i eu  of creat ing and/or m a i n t a i n i n g

du , l i c a t e  i n fo rma t ion  in different systems. The maintenance of th e  sane

data in different f i l e s  or d i f f e r e nt  systems can cause incons is tenc ie s  in

data if the up da tes  to the f i l e s  are not coord inatr -c~ or syn-ehroni:ed in

some way. Ref eren ce 15:1197 points  out that  the  h l Da t n com p ute r ! is

functioning as a loosely coupled back-end processor throug h the Arj:a r ;et

and it maintains information for several different computers. -c

distributed data base system could be developed by using several back -end

proc essors at da ta base node s and l i n k i n g  these nodes together .

(3) Low Storage Cost (Ref 15:1197 and 18:74 ) .  The storage cost i~c-r

byte can be reduced by pooling the storage requirements for several

computers and u t i l i z i n g  more economical high-volume storage devices .

Because of the vol urac  of data that  is maintained by the AF ’IP C in the i r

data base system , it m~ y not be prudent to poe] requirements  except

within the Air Forc e I ersonn el  system. At the pr e se n t  t ime , the AF:- -~PC s

u t i lI z i n g  several disk packs to hold their  MPFs , and un t i l  s torage dev ices

have a greater capacity for s tor ing and managing dat a  the e does not

appear to be any need for the AFMPC to pool storage r e q u i r e m e n t s  udth an

other sys tem(s ) .

(4) ~ a!ibi1~~~’ and Uni fo rmi ty  (Ref 15:1197). There may be many

di f ferent  computers spread throughout a large corporation or government

organization . These computers qui te  frequently are d i f fe rent  system s

(produced by d i f f e r e n t  manufacture rsj  and the t ransfer  of informat ion

between then  is d i f f i cu l t  because of the d i f ferences  between the system s

and their data bases. A back-end da ta  base processor wi l l  o l l e v i a t e  t h i s

problem as long as the computers (hosts)  communicate  w i t h  e i ther  a comm on
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back- end processor , or an ident ical  processor , and/ or  use a common data

base lun ga :ge in the  in t e r faces  between the hosts and the  back-end

processor(s) .

(5) ILt t : t  B a se  Pro tec t ion  (Ref 1( m 6 - 3 8 — / 5 7 7 ) .  Both the  secur i ty

and rel ia b~ I li v of the- data h-one can be improved by u s in g  a back—end

processor . With a single-, centralize- cl link to the dat:i base , the security

manageaent func t ions  can be loca l ized  in the bacl:—encl proces sor . This

single l ink  socui l d  reduce the potentia l  for ma l i c ious  or accidental  access

to the data base and reduce the  poss ib i l i ty  of any unexpected sneak

paths , and su ’znecluent unauthorized access , to the data through another

manag ement  system or some breach of the memory protec t ion system .

R e l i a b i l i ty  of the sy stem s and data base could be improved by using the

host and the back-end to cross-check each other  for f a i lu re -s .  This can

be accomplished by monitoring messages for consistency and proper

formatting . If a failure in the host or-curs , a “ro f lback” could be

accomp lished through the use of an audit t r a i l  of da ta  base changes

maintained in the back-end processor. The back-end cou] d be r e st o red  to

a sui table inact ive s ta te  wi th  t h i s  i n f o r m a ti on  and then w i t  for the-

host to be res tarted. The host can stop reques ting service and sav e or

hold the requested t ransact ions  u n t i l  the back-end can accept them .

• (6) Data Base M anagement for New Machines (Ref 16:6-38/ 577).

After the back-end system is establ ished for a given host, it should

simplify the development of a new interface for a new/ replacem ent host

computer . A new and complete data management system would not have to be

developed for the new host, but only the interface with the back-end would

have to be developed . In addition , the data managetnent function for a

single host could be handled by a small er co e p u t er , possible a minicompute r ,
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in a back-end confi gu ra t i on .

(7) Lxt -nde U:c~~ b eSs of C ur r e n t  g t en- n (Ref 15: 11d7). If

the data liase man c g e u e n t  funct ions  can be w i t -  c ~-e -rn froal an c - ve r b  o n- i ~ b

syst em or systems and placed in a back-end da t a  base process-ir , the

workload of tic h o s t ( s )  could be reduc c-d enough to extend the une - Fuh e-es

of the boat(s) for several years. This would also allow data base

processing and routine processing to proceed c c z - : n r r e n t i y  and would also

reduce the ni-uc-unt of core r equired in the  host to suppor t  dat e  imse

management . A common back-end processor , u t i l i z e d  by two or sore  system s ,

can serv e as a l ink between the hosts  and their  r e spec t ive  i ’ O n  ha ses .

This may e l imina te  the need to carry duplica te  cop ies of inf or m a t ion  in

two d i f f e r e n t  f i l e s  and/ or sy s t c . n .

.,
Disadv anteg es

(1) Co st of an A~ld i t i o n a 1  b h c c h i n e  (F~e~ 10: o _ cu /57 7 , E~ 3~~/ ;73 )

A second machine u -ill cost money and also rczi-a!L-e same effort ta imp lement

the interfaces. The cost of the second mt :h~ ’ i iJ he—:e to be evaluated

in li ght of the a l t e r n a t i v e s  to d e t e r m i n e  if i t  is g -voat i ca l  to ob ta in  t 1cu

addi t ional  computer .  h owever , the  use of a ba- :~~-i n .~ maY permit the use o- ~

a small er, less expensive host or preclude- the p-rehs se of a larger ‘nare

expensiv e host .  Procurement is another p o t e n t i a l  proble m area ; sinc e the

two computers , the back-end and the host , woul d prob ab l y  be purchased under

separate contracts .  The contract ing vrob1e~ns would be increased because

of the procurement and the increased re quirement s for i tems l ike operator

training , maintenance procedures and support , interface-  designs , and

systems progra mming support .

( 
(2) Unbalanced Resources (Ref lCm6- -39/ 57 8) .  The addit ion of the

back-end could lead to an unbalance iii system resource ‘:tilization . The
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host may be busy w h i l e  there is  a iar ~- amount  of i I i ~ c’ t i ne on t~h- ~ L o ch  -

end or vice versa . P i t h c r  of these  s it u a t  ions  - i v  make  the econ om i c s  c f

u t i l i z i n g  a back—c a d  p r or -ess a r  quest  ion - ih l  c , if not umoc ccg t able. It m a y

be poss ib le  to i n c r  050 the  workload of the und er  u t i l i : & d  sy st e m  Lv sh ;~r inc~

it with another  user . The unhal a n on coa-:i it ion eou ’~ai he coat  i n m o i s  ,

or even oscillate between the host ari d the ha ck— c~ -:l - The cxar-t n -c t ure of the

unbalance could ea s i l y  impact thcn decision of how to ~olvc the prol-lem

of unbalanced resource u t i l i z a t i o n .

(3) Re~ponse Time - Ov-c ’h c a i  (Ref 16 : 6 -39/ 57S) .  ~n a back-end

processor system conf igura t ion , the r esganse  t ime could be degraded since

the access requost must go from the tiost to the back-end , f o l l o w ed by

the data retrieval/update , and then returned to the host. Leo steps ha v e

been added in the access sequence which could qui te  reasonabl y downgrade

response time. However , if the back-end is a data  base computer  (D T~C)

that is spec i f i ca l ly  designed to support data  base management and the

data base is s t ructured for e f f ic ie n t  access , in c lud ing  both update and

re t r i eval , the response t ine  could possibl y be in ~~r ovc ’I instead of

degraded .

In this port ion of the thesis , the back-cad concept was reviewed and

some of its advantages and disadvantages were discussed . In t h e  f o l l o w i n g

chapter , the personnel management functions (functional requirements) are

desc ribed and followed by a discussion of the associrtcd basic system

requirements. The basic system requirements are discussed with a view

toward the ut i l izat ion of a back-end data base processor system at the AF~PC.
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IV Genera l  hn s j r y ~~rflt. S

Gen er m i

E f f e c t i v e  pc - rso nn  ~l ma nm-~ TL-at is the missi  o;, ” of the Ah7TC .  The

data runlua f cm at svst c ’~ , f i r s t  and fcr c: . o Si , n~ St SUi~~’Ort thi s ‘n i ssi on -

Reo ui.r ~ ;: onte ne scr ibod in th i s  chapter are  d i v i d e d  in to  t ;-;n d i s t i n - t

cat ecor i  es; (1) fun ct  i c -nab  , and (2) syr t  no

In t h i s  cb~~j ter , per:~an: ie )  m a n a g r c  at is discussed from a top - dc-a-n

perspectlve.  Thc v iewpoin t  for th is  discussion is a h~gh-1evel view that

looks at the f u l l  spect i-ma of p c - r a e -w e a l  man agem ent  func t ions .  This pC wit-

o f - - y in - :  was selected to develop a c lear  p i ctur e  and und er s tand  i n ;  of t ee

r e l a t i o n sh ip s  t -ctween the  d i f fe r e at  func t ions  ae-d t he ir  Su~~
ru e c t ioas -

These ~-~ 1at ionsb i ps r d -r e s e n t  int cr fa~~as which Ca iso -san’-- of the f i le

in te rac t ions  in the current system. The d i f : c r o  t~ ) (- r~- r m a n l  ari : : ~ -

funct ion s and respons ib i l i t ies  arc addr essc- :b ic  t L  ~~~ ch~ p t c r  as ‘ C u n c t i o a e l

requ i rem ents ’ , s ianc t he  s~ stco ex i st s  cc sa~ ~-cr t  I h e -  fwr ~a t i o n ~

The p er scm 1ci m an e p r o c -n t  func t iona l  r pu i  e c n ~,t a  a r c  the ~e :i  s for t h e

data base sysl -
~ ong t h e y  de te rmine  what IiuFoC a~t1 - -s is nee - ted in the  d a t a

base. They a l so  dict ate w h e t ,  when , and i v -  eLc ; i a base infor : ’ie t  en i s

used . Therefore , it i s  essential  for a sys tem des~ p~~e~ to und ers tuod  he

func t iona l  re :n i reaents  arid t he i r  impact ciper: the  system s t ruc tu r e  and

design.

The physical structure and des ign of the system arc determined by

the basic system requirements. These recjuir~ -~ cats arc general c1csi ~- :i

considerations that are used to determine the c sa -i bi liiv ani feasibility of

any AFMPC data management system . They are derived from the defined

(S 
functional requiruncnt s, the des ii ed ~ae r io r cu iv ~r aet  n i s t i c s , m c i / o r
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1
the hnosn d e s i gn  l in - i t a t i an s .  T Ine basic  sy stem r c q u i r e m cn t s  sill be

discussed a f t e r  t h e  fu nct ion al  rc-g:i i. r cmc ; i t s  art descr ibed .

Fun ct io na l  R e c u i n - e ar a t  s

The following di scussiona arc i--a sad upori the knot -lod ge and under—

s tanding obt ained from the p ersonnel  d~ r ect~ v ss  anal the  person al  m t  c n -n r i  an s

at the AF IPC. These discussions are presented w i t h  a top-do ne n pcr spect iv- :

and cons t i t u t e  a s t a r t i ng point for fu tu re  studies in th i s  are: Personnel

manag ement is d iv i de d  into f ive  d i f ferent  funct ional  areas which must be

supported by the .-Ud- ~PC data manage - l en t  system . Figures 10 throug h 15

gr aph i c a l l y  di spi sy /-1 r Force pe rsonnel maangem c-nt from the higln ~ t

perspective. Fi gure l O i s  the very top view and includes the fiv e basi c

management function s of personnel .

(1) Proc urc o:ennt .  Procurement is t he process of obtaining peop le to

f i l l  the nanpower posi t ions in the Air Force. Figure  11 shows a bre ak—

do- -a of the procurement function into sub-f unct ions.  First , the desired

-orce  ma nning is determined based upon the Air Force mission requi r cre i i t s

m d  it is struct ured by such factor s , as: educational  level , sk i l l s , sex .

r ace , age , grade , etc. The current force is control led by comp aring t In

proj ected force manning with the desired force manning to establish the

required inpu t quotas. The proj ected force m a n n i n g  is determine d by

adj u st ing current manni ::g with force a t t r i t ion  s ta t is t ics , wh ich are

dete rmined by us in g  hi storical data and proj ected separation--date in f -arma t ion .

Manpowe r models arc used frequentl y to deters ine the impact of decisions

and policy changes on manning and to predict future manpower requirements.

The manpower needs (quotas) of the Air Force n r c  fj l a , a l  by obta inin g

people through several different mn cthods; recru it~icnc , a g i e n t a t on ,

4 1_

- ——-a- -.‘---- ---- - — —  -— — —
~~ - - — - — — -——- —- - - - -



—----—5--—— - -.——-—-- -— —5—— -,

/

/

/

HZ

’ L~
r~~~

I ’

\ [NN

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

~~~~~~~

\ 7  N i
\ - L~

=——-- -5

~~~~ 

_
42

— 
-L — 

- — —-

- 5  - - - - -- - 5 ~~~~~ - - - - - - - - - _ _

~

._ - - - -



IITIITIII IJ1

//
/ 7

0



r e t en t ion , r e - - e n l i s t m e n t , an a ;;:-O int ::lri)t (d i rec t  c e - s mi s s i o n )  . A l ]  of

these  f u n c t i o n s  are su~p e - r t  ed by th c - p crs- ’ ’nc l i-nTa: -o:: ci an :mnl the  job

r equ i cc sc-li t  s data mci at a in -e d a t  i l  A -T C .

(2) Ti-ai -J~~~. i h e re  c v i  t h r ee  ~j or ca t ege -r i es  of t r a i n i n g , a hi  cit

are: (1) P r o f e s s i o n a l  ~ i l i t n r \ -  1 1 a s i e f  (1- 11 - ) ,  ( f )  ~c-ehn icni ‘i sa i n i w - : , m a d

(3) A c i H c i i c  I c 1 a a a ~~ioa - TIui s ~ ci: is eab—di ci fed iota ~o;r loser-v f-j .i e —

tion s (See F i g ur e  12) - P c - a s i c  a r c  sc reened  to idc-. i f a  t r-~ i o i o ’  ci i g i i i ~~s

and to meet the  Ai-- Fn’g a t i :a inioy ’  rc~ niI - nne - :t s  . These  c-b igil- ] es am e t h e n

tna t c in  J with  c l ass  :;ue-ta s and s a h o d u l  ed t ie -v t r a i ni eg  . i n c  t ra nim:~~~staten

of the s t c -J c r a is is monitored to d o t e s _ i n n  g r a d n i a t i  aw dni tc-s end the. avai  la

b i l i ty  of t r a i n e d  resources - To sn: ;np or t  t i e- se fu c~ Ions , it is neec ssmry

to ma i at a in co — ~n se — su-a la ry  f a t : .  an- f c:ocr f la te  t -a : ag d:lot:is - S- v . r :‘ 1

d i f f e r e ot  f i l e s  arc ccm r on t l y USc- I  to Suppo ct all - f these dc-act ions .

There is a l a r g e  a.-ount of data  in t c  r act ion  b c -t e e  en t h e  t r a ima ing

func t i om and th e -  o ther  fenct  ions .  For e:-~:np l e , t h e cl ass se l f l~~s ha ve to

be pa ss ed  to t h e  assi j e s a n t s  and pr o cur e s tcnl t  fm m n -e t ion a  1 t ame - -r : - s  so t w : y  can

accomplish tl::-ir j o b s  e f f e et iv e ly .  Class sc -h -o d e - l e a  end ccm~se comp l a t i o:i

dates  are ve ry i m n m s r t  sn -it : in scheduling as s i gn m en t s and c-ni st e a t e .  As

people arc procur ed , they u sua l ly  moe-f some ~-aem of t r a im1 ia~ ~ n i d  an- n otis -j r

peop le receive n i s s i  p ie  cu t s  t b - it  requi re  sines-a f o r m  of s pc c i a l i  r d  trai ning .

Hi ghly  qua l i l  ic--f imd is i d u c ]  s are selected for  a u r o f e n s i on a l  re -i l i t  -t r y

educat ion (P~ E) or an advanced academ ic cd: tcsnt ion , which  can affect their

a s s i gn - s e at s  and u t i l i z a t i o n  both before ant - a a tt e c  they cir p lete the educa tion.

• (3) Utiliza t i o n .  The Air Force must ut i l i . : : people to accomp li sh

its miss ion and , consc~uen t ly , “utili :ation” is the  c e n t ra l  function of

personnel m n n n : m g c n s e . n t .  The other four func t ions  suppo rt  t i n e  A i r  Force
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requi r cmc ’nt  to use people an d arc  lie-pc: t ent  b e c au s e  t h e y  ai feet how

I efficiently and e f fect  ivc ly  the personnel re~-nn rcos are c:s ~ . F icpi ’- e i

d isplays  a br eahdcn-m of t he  u t i l  i cat ion  f u n ct i o n  im n tc:  f a n :  su~I— f n t ~et ~e a a .

Peop le must be p rop er l y a s s i gn e d  I s  ~- a-J upo n t h e i r  e~:i1 is an d o t h e r

job  qual ifications , if they are go~~:g t a  be ut i  1 iced e~ Lec -t iV€ I ~~. T h i s

requires that  experien ce , t m . : nir ;p, and aduc :  t i  e r a  I b — eci : t rou : t J .  he n i t  i -i—

tam ed in the p ersonnel da ta  ba se s y s t e m .  irs i s n l i v i J u ’ i  ‘ s ass: ::. -eat

depends e-p n n his q u a l i f i c a t i o n s  an d the a v a i l : L a t e job  v a c a n c i e s  — in it  a r c -

caused by a change in miss ion  r e n u i r e e c i n O  s , so 1 - a - i - n i t  ion s - , or r e a s s i  gn ’eL at s.

This requires that  a record of a l l  of t 1 n ~ jobs  u n  t ine -  Air  Force b-s a im-

tair~ed in the  data base and that the chn ~- n - e t s r i s t i e s  of each jo i s  he

specified , i . e .  job q u a l if i c a t i o n s  rcguir ca i , st atus  of t h e  job  (P i . l ] e d  or

u n f i l l e d ) ,  special  t r a i n i n g  required , j~~b t i t l e , AF SC , and loca t ion .  To

provide a balanc ed force s t ructure  the AF ~P P C mers in ta ins  an ac t iv : -  C n n r c e r

Development progran wh i c h  also :-: f fe c t s  p er ccs e inc l  u t i l i e nt i o r .  and adds to t i n e

quant i ty  of data that  must  be : rno i n ta i rn c d  by t l ic -  AF TPC.  This inc lud es  t~n c

fol lowing : career bro adening  in f o r m a t i o n , c a r e e r  counse l ing  da ta , and

career mar a g c - c n t  pa t t e rns .  There are cc-r ta i ss  se lect c-d assi gnments  t1:a c

are main ta ined  for graduates  of p r o f e s s io n a l  m i l i t a r y  schools  and Air rorce

sponsored graduate  programs. There is an obviou s data  l i n k  between t h i s

funct ion and the other personnel func t ions .

(4) Sus ta inment .  The Air Force prom otes “ c-spi r i t  de corps ” and

provides motivat ion to i t s  emp loyees when it szuJsfies the funct ion of

sustainment . Figure 14 contains a breakdown of t h i s  func t ion . Jt ems

that f a l l  into the area of susta inment  i nc lude :  p erson :  1 recognit ion for

achievements , compensa t ion, and promotio n . I t a lso  in c l u d e s  p rov id in g  for

( the wel fa re  and needs of its peop le , Li- . r e l i gion s ; ms d me.~l i r n l  suppor t ,
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I

legal ass i : ;t ance , and personal  a f f a i rs  counsel imp . A hirge variety and

quant i ty  of data  must be mainta ined in the’ Al :-IP C to support th i s  f u n c t i o n .

This includes i nfor:s:ition w h i c h  de ’scr ibc - s  the nn -dl~-- i dua ]  s p n r f o r : : ; ’nce ,

• his persona l characteristics , and h i s  personal histor y .

The p e r som - n :me l  in  the Air Force l ust be m on i tored  and c-va lua t -J to

be sure that  they are properly supported n - rd  rew arded for the i r  service .

People n - i t h  superior per fo r : samnc e  records must  he promoted and those  n - i t h

d i s t inc t ive  nec -hi  c-e c;:nc-mit s must be recognized w i t h  awards , decorat ions , am-i l

other r e c o gn i t i o n  devices.  In addit ion , a l l  peopl e  must he compensat e- f

for th eir A ir  1-erce service and this requires that  selected accounting :ss~

finance dat a be maintained and forwarded ta the Air Force Accounting and

Finance Center at I)enver , Colorado . Thn- fu .ncoicn of su s ta inn ont also

includes monicco-ing and administering the “Equal Opportunity” program s

plus monitori ng the conduct and disci pline of the -\ir Force crsplc)-ccs .

From ties preced ing paragrap hs , it is qui te  obvious that  a large e - nmn: in t

of the data maintained in the da ta  base is us c-u to support th i s  f u n c t i o n .

There are app rox i r na  I e ly  15 d i f f e r e n t  f i l e  system s t i a t  am p part this

funct ion and u t i l i z e  in fo rma t ion  that is m l a i n t a r n e . i  er the  ~dPF s .  It i s

quite conceivable that at least one-fourth of the i n f o r a n t i o n  of the

MPFs is used to support the function of sustainment - e i ther  d i re ct l y er

indirectly. Sus tainm ent is a very important func t ion that spans the

personnel life cycle from procurement to separation .

- - (5) Se~aration . Separation is considered to be any form of termina-

tion of service either voluntary or involuntary, and includes the following :

deaths , retirement , end-of-tour separat ions, and reduction-in-force (RIF)

separations. This function is closely related to p r ocn i x-cmm - c - nt since suit-

able replacements must be found to fill vacancies in the force. it also

- 
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affects t h e  other f n z m - s e t  i e s i ’~ i-ec:IUSC- of the personnel changeS th et are

requi r ed  ami d  th c  rc: ~:itim:. pe- r s - i onm nc -1  St a t _ u s c h a n g e s  t l m - n t  mus t  he em - aPe -

F igure’ 15 she-n -e s a hr - : haun. r .  of t i n i  s idmac t j e n i  - Air 1-orce ’ C

are t e r - a n i n s e t e d  ism several i -n - s ’ -a , sec- c v o l u n t i n  v arid oi Ptcrs i mi vo lun t a r ’.

V olun tary  s e p a r n t  ~an d m - i  cc :ni e m a I n t a  n - - d  : i m n d  s i s - n i nt: c l  to rcfl cct the \ i  r

Force member ’ s di t ty  comnit:- -a~ m m - t ha red upon hi s sc-r-’ice entry dat e a n d sp e c i a l

t ra ining received through the Ai r  F o r c e .  J n : v m l m - m n t - m s ’ y  Sc a r a t i o n s  re n r s m r e

arm evaluation amid/or revien-n to detcersli:le if the indL’idual shoe d he

retained in the ’ Air Fc- - e e .  Th is  requires t isee t a substant ia l  am ount  of

personal and performance history i n for m a t i o r .  be ma in t a ined  iii t i n e  pSI

syst -m to ident i f y the people s -ho w i l l  he a e n e n m a t u d .

The two r e m a i n i n g  sub—func t ions  in Fi gu re la am - - c concern-ed with  (1)

moni tor ing  and t r ack ing  sena r at c -d  personnel , and (2) provid ing  assi  st an c e

and su c-eort to separated personnel during used after t h i  r see -ar- tier,.

Embedded w i t h i n  t h i s  f u n c t i o n  is the r e sp o n s ib i l i t y  for  insan e-p that the-

right s , p r iv i l c - ce s , and b c e - e f i  t s  of r e - t i r ed / sc  1mima t ed  perso nnel  are

protected . In addi t ion , there  is a r e s p on s i b i l i t y  for as s i s t i ng  and

supporting t Im - c  n - e x t - o f — k i n  for d s a t h c - , and for pn-1- s.an:-~ who have- bc e-n cap t n -e

or are m i s s i n g - i n -ac t ion . A separation h is tory  file is maintained to

mon tor the status and location of separated persons. This file also

contains their military background and , if necess ary , is u sed to selec t

and recruit former Air Force members to a ugme nt the current forc e In

addition , casual ty  data is maintained in history f i les  tha t are u sed to

develop casual ty statistics and to hel p next-of-kin obtain benefits they

deserve. Separation is the last function of tlne five primary functions of

personnel management .

This was a view of personnel manage m ent  i n-i t Im e  Air Forte with a top-

so
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down perspectiv e . l,oeousc- of the 1 united dec-n ice-tat ion nne ’a i Inible m d  t ’.ce

distaree U -tut en the Aldlt C aiim - I the author , thi s picr’nru eeoc- be ~.ncc:ap l etc

or L n t \ ’ co f l tu  i i  some ii s c anne c - J i jOfle; . ‘ I n  is p ic tu re  should be v e r i f i  L

the func t  i om nn l is ce - ens  tee eat  abl is l i  i ts c r e d i b i l i t y  n m - n d to dc t esm; - Hnt its

cos -~g.l et c -ne ss  - In nm - m m - c ’ c - ac  e , it is a ve iw  that  c n n  he u~ Jat  ~d n m - i  ex eus uj e d

as needed to meet  the  ohj ec t ivca  of fu t u r e  stud i c - c- - The best Cl eans of

improving this picture would  ue (1) to let the fesslction a 1 users r em - i em - ,-

- 

and critiqu e- thi~ descni;ction nm-nd (2) to st ud the d i f f e n n e n t  c m - i r c e - ’e e v c n e

utili zed by the functional users. In addition to th e functional repai r-c--

ments  descr ibed in the pr ceedae -m :  p~~~m - g r a p hs , t im - cm fol lowim b a s i c  syste:

re j ;m - ir enuc- rm ts are imnece rtant design considerni t ions for any A) P - h C  dn ;ta  r i s i e s g u —

ment system-I .

Basic Sve etea ~ P~- -s m - i r m - e n e i e t a

The fol los-ing ba s i c  system r e em ’ir c m en t s  d c x c  ibe  th e  desired c - h e r s : -

terist ics ari d the design l in i tr t i on s  for an AlP-P C dat— i a n m e - a p e n c - a nt syse ~~~~‘ .

They are the basic criteria t hat  are used to stud y system perfon maicc e a-sd

to anal yze the fea cibility of utili:ing a p a r t i c u l a r  sv st m i .  The f i r se

re qui n - ene ent  to ho d i s c - n m - a c e d  is t i m-a t t i n e  system be md es r- ~ ob 1e to change .

~~Ltahle 
to ch- m- m- - ;- ~c .  Arm-v data m an - i g e n n e n t  syst en at the  AP- ~PC nm - le t be

adaptable to ch an - i gc s .  The very na tu re  of personnel  r ia n ;h - e m n e nt  and personnel

policy in the Ai r Fo rce make it essent ial t h a t  the  det a  management system

be sensitive and responsive to ch anges  in the f o l l o w ing :

1. National policy

2. Higher hcadquart ers direc tives

3. Personnel manage ment philosop hy 
-

4. Ind ividual characecristics

5. Computer system character is t ics
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C u r r e n t l y ,  there  are n c-a i - iy  t i n t - cc  m i l l i o n  trn ’m - sac t  ions cacdt m onth tha t

are ucci to up dat e -  the p er sonne l  d eu t a  on the 1Pm - s , and e s t i m a t e s  from t :eo

system sm - n rvev  (R c f ~ rcn cc  1-1 ) i n d i cat e  t h a t  t Ie  ccc a r e - ncr e than ?gOO so~ t-

ware c iIm - np~-s to t i -.e personn el  dat -i  m nnnn : n- : : e ; :m~cr -m - t sy stem each  year  . : : nm -~~- of

these  ch am - eg es  are d i r c c t l c -  r e l a t e d  to c-h e itc :- ;-c abou- e , m - - ed in  m . j m - , v

instances , -r us t  Un r e f l ec ted  4 n m t c l i c -  ae - d w i t h  a mi ll  r u-c of c f f ~ rt  . Ih~ s

is one of the pr ienn- ’ry re-em -sons that tim -c -\P iP C uses tI - nc U ccis ion Logic ‘f0~d es

(DLTs) in th e  General Up dat e S ’- st eam - (GU S) . Ad m - pe  a b i l i t y  1a0 charm-ge has

been and w i l l  cont ineu e to be a key requirez ent for any da t-~ ma n a g e - c - n t

syst em at the AIP -I PC.

Systca  R~~~~on c e .  Peop le who use tim - c  p e r sonne l  data manage men t  svs tc-am -

e i ther  d i r ec t ly  or ind i rec tly  are usors  and the) - do have  a response ree m- uie’e-

ment that  must be supported by the syst em -eu . It has been imposs ib le  to

identif y or precise l y det c r u i ne  the response rcqeml r e ; ent s  for al l  c-f t h e

users. However , the Air Force r ec ru i t e r s  expect a 15 second r espon se on

queries through the P~ Cif IS system and the m n - i o r i t y  of the other rem ote

users  expect a s imilar  rc-spnnse t i m n e on queries .  Batch usecs aie g e n e r a l l y

sa t is f ied w i t h  t encr in i roun el s  v a ry ing  from one hour to eec -c da y .  The sys t e m

response trm .m es w i l l  have to he 0 0 1  e clearly dc-fined as the datn  base

system developm ent  pe -occcd s.

Q u a n ti t y  and Sicc- . The back-end data base processor (s) must hand lc

the dat a base mana gem ent  f un c t i o n s  of the MP Fs i d e n t i f i e d  in a pr ecedie~~

section. There are more than 7 bullion characters/bytes of in format ion  in

the MPFs i den t i f i ed  in  T a b l e  I I I .  If the AIPd P C dccides to includ e any

other data in the data  base to be handled by the back—end processor(s ) ,

the quant i ty  of data managed could eas i l y exceed 10 b i L l  ion char actc-r s/

bytes.  Back-end c o n f i g u r a t i o n s  tha t  u t i l i z e  ci data hem -se computer (DBC )

_ _, _ _,
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and a l e  capable of m annigimI l’ qemeci i t i t i e - s of da ta  i i i  the  1 to 10 b i l l  ion

P y t  C v n r m - g -. ni r- -c di r - c ; i s r ; c -d in l~ fe r m -  nec -n ; I P . 12 , an d 20.

Another  arc- a of importance is the  record size wh ic h  in  cos t  U J h

f i l es exce ed s  1090 c h a r n e e t e r s / b ytes .  Tim -’~ Ci — i l ie n ~ 2i con ta in s  records

that  are more than 9600 cha.vac t e r s/ b a c - e ’ s  l o n g .  These large record s conu l n i

— 
require  t im - n i t a la m --pc - an r o u r i t  of data  be transfc - i-i-eei b e t m - - ; cu - :  t I e  I toen t  nm - rd

the b a c k — c - i - -P (s)  for each t u e m - m n e - n t c t i o n.

There is l i c - t l e  doubt t i m ; m t  th e  coe m u n i c a t i o n  l1fli-~(~ ) het i-neen the l ea s t

and the h:e - k~ end (s) m i l l  have to be cnx l eebl e of iie -uid 1 ing  l a rge  vo lu m es  of

data because of t I r e  large record s iz e - -s and the large nm - u m ber of t r a n s a c t i o n s

that are processed zgr inst the IIPFs.  l i e — ever , the  volume of data  t h a t  is

passed b c - t m - cc - e m - i  the  computers  must  be k~. pt to a r :in imnu m cons is tent  w i t h

data base and oe-r sonne l  marm - -! G cee c-nt r e qu i r e m e nt s .  E f f i c i e n t  methods of d a t a

t r ansfe r  m u -st be- i n v e s t ig a t e d  and u t i l i ze -cl to reduce and/or m i n i m i z e

system response t ime  if f eas ible .

hem -t a e- e’se S t r i - s t i r s  - The da ta  T i m - s e  s t ruc ture  should be e~ f i c i e nt  for

both up d a t e  and r e t r i ec -e l  to m a x i m - l i c e  t he  efficiency of the system .

than 70 per cent of the CPU t im e is devoted to supp ort inc~ these  two ful l . - iOflS

in the cm-rent sys tem.  The current data base s tru cure is bas ica l ly  a

col lec t ion  of i n d e p e n d e n t  f i les  that contain a s ignif icant  amount of

dup licated in format ion .  In addi t ion , the f i l e s  have an “index random ”

structure , which means th at  tim - c f i l e s  are mana Ged by using a sequential

key to access records that are stored r andoml y . The key for personnel files

is the SSAN of the indiv idual  and this is not t i-m e mo st practical  key to use

for personnel management . The SPA N is un i que . and it is used by other

agencies l ike  the Inte rna l  Revenue Service , Sociai  Securi ty  Ad m inis t r a t i o n ,

and the Air Force Accountin g and Financc Center; however , it is not
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descriptiv e- o f  th e  p :- t~~ - m - m - or h i s  sh i l  is.

There  ar c -  i:nc n n i m m - g  nm - i  keys that  ccu lel be u ee cd or develo n c e d  for  U 5 ’  -

For cx aeem - le , a d e - c r i ; t  i c e  
~~~

-:- - a i m - il mc t-ni a ‘ ‘f *ngcrpr in t ’  mould be- ‘acm - c

e f f i c i  cut r em - i u~-c f m - i  for f i le  m - m - n m - m - m - a p e m:-:ct - This ‘ f imiger m -r i n t ’ ’  should be

an i d e m u t  i f ic- r t lm -~ t m - Ien i r r ibes  t i - s  in d i e i d nm - l , his b a c k g i c t n d , a cm - e l  h is

c a p ab i l i t i e s .  C e r t a in  l e e - a n a l charnuct - :-rim- ;tics e m - re  basic and are f~~m - d

ver e c i r l y  in a person ’ s l i f e  and care - e m -- . For c - em - amp le  the f u i l o v i n g :

1 . hem -dec of b i r th

2.  P lac e  of b i r t h

3. Ne . m - em - e

4 .  Race

5. Date crnp l c -y cd by or enters-i t h e  Air Force

6. Date gr a dua t e d  From - ce hi gh school -

7. Source of co m - m - ’ m - m - m - is s i en

8. L a te  of co; :- ; i ss ~ on

Other i tems provide  a h i sto r i ca l  p ic tu re  of the- person e n d  become fixed

once th ey  occur , for  e x a m - p ie :

1. Acad emic , military, and technical  t r i j o l e g

2. Pr omot ions

3. A s si g m T - m - nent s

4. Duties and skill  l evels

If a key were dce e l op ed  from i t e m e s  s im i l a r  to those in the l is ts  above , the

key would chang e v er y  little and ‘-am id  be descr ip t iv e  of the ind iv idual .  If

the remaining pcrsonncl  data were c lustcrcd around or linked to the k ey ,  thc

data base up dates and r e t r i e v a l s  would be l e e r - e f f i c i e r t  and less t ime

con su in ing.

( New concepts , along w i t h  t r a d i t i o n a l  da ta  base structure- ;  sl m - u tm cI be
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evaluated to fin . l  the  most e f fem --t in ’ e an d e f f i c i e n t  w ay  to s t r uc t u r e  t h e

: F TC data  h a r e .  Sam --m -e of the data  ba se  i c - r i pe c on c e r t s  and d - m - t a  e t m a i c t a r e s

di s c u s z c  i n  i~eieren ces  17 , 25 , and 2 c cc i r,ht he eec- - - Ic: i p fm-m-i i n eI cve l -n i p~ r. -~

an e f f i c i e n t  P a t s  he r e m - ; t m - - e e t u r c  ‘er the l .acIe - ’ em - m - -ni System .

Secur i ty . i he d e m - t a  hem - se  em - m - m - st he sea nrc- nm - e m - P prot  Cm-r t ci f re e u r m - e m a t h a r i e - n i

access ci - L- n - th  secur i ty  an d c- e l  iahil it) ’ conis i -J ora t  ions; cons -~ ::-:itl y, 1 m ’

s ecur i ty  m - n .i ne-cc es r e s t r i c t i o n s  r u s t  be c le ar l y  d e f i n e - i , uneerstoori, nm -m - m -ri

inreurporn-te in t h e  d e s i g e -e of the data m anage r -rent  system -- . Curr e n r a J y ,  t he m - - c

is c l a s s i f i  e m - h u n  ar m - c e t ion stored in the ~- Ian p eem --~- m-m- r IT S and the  P e r s o nm - ne- l

Account ing Sym - rh o l  (l AS) f il e .  In addit ion , ~c- 1ect~ d d n t n  in r - a r m -~- of the

other persee n e l  f i l es  irs s ensit i ve  a m - nd :: m - s t  b e  p r o t e e t e -n i  due to Pr iv acy

Act r e s t r i c t  iom - m - s  sad other cons ide ra t ions .  For ex a n d e , the Gene—rn ] Officer

Sy ste.i  (COS) f i l e  is iar-  intaineni and m - npnU ted n t -  t he  AlP-S f , b-at the inforra -

t ion  is on ly  r ea i em -- eeeh  in b a e - h i r g l  c-ri , DC . Trn m -m -m -ra :ti ons re1atin~ to the

re lease  of p r i v n n c y  in fo m - -r e a t i c i m -  are rcc c --rd e-d i n  t he  P r i v a cy  Act Tra c l e i lm - d

System (PATS) f i l e - , wh ich is us e d  to m - r - -ni im- i tor CPe di sm --c ci n n n t i o e  of p r i \ e c y

in format ion  o u tr i d e  of the  p er s o n n e l  ~)-st cm. ithen a person sc m - r i  :m-tc s dc - c - em -

the A ir  For ce , ti - i c data on the P-P 1 S f i  1: r e lat e d  to his  p r i v d cv  i n fo in  m-- r -  em - m -

is t ransferred to a PATS h i s tory  f i l e  for r e ferenc e if n e c e s sar y .

Cost. The m e eth od ue ;ed to overcome the AF-TC system workload and

associated data mana ge-macn t up date and r etr ie~-al  p r o b l e m - e m - s  mm - in st be cost

ef fec t ive  r e l a t iv e  to s u i t a b l e  a l t e rna t ives .  T] :cre are several poss ib le

so l ut ions which includ e (1) buying  or leasing a l arger machine , (2)

res t ruc tur ing  the data base and using tile e x i s t i ng  hard m - - - m - r e , and (3)

u t i l i z ing  a back—end data  base processor syste ern confi g u r a t i o n  m - ’ith an

e f f i c i en t  da ta  base s t ruc ture .  The purchase oh n- l r . r - c -r ma ch ine  or a

back-end processor w i l l  require a special  proc -~m ) a ~e i en t  e f f o r t  and m--.- f l l  incur
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some addi t iona l  t r a i n in g , i n s t a l l a t i o n , and m a i n t c r - m - a m m - c e  costs,  ‘i t y c t :r .

cost fac tors  must  al so be con s idcre I be fo re  a f i n a l  dec i s ion  is m-: --ed~ to

u t il i :e  a Lee - I c — e n d  svst emm -i c o n f i gu r a t i o n  or to SC1(Ct S cm - CC 0th-s m - cc ] l~~e- : -

so lu t ion .

The functional ro~ui rce ;e e er i ts  and ti -ic basic sys t  s - cm - r eh u i r e r  e- ’m-t s w i l l

de termin e  i- -ha-ti - icr a nec or different s ys t c e  co l f i g L l r m - r t i o n  is nc-eIc-f - ii ~mst ,

hom- ,cv~ r , a p lan - o f - eet t ac l e  is requ ired to focus the large e f fo r t  tha t  i s

r ee fa ire d to cvaie-m -t e tie-c f e as i b i l i t y  c-f u s ing  a d i f f e rs-u t  system conf.~g-ar~~~ m - - o.

A plan m-:h- it  dccci  ihes the  steps m- cosm-ic-ed to co m - e r l e t e  a comprehensive-  c -em - cIa —

ation of a b m - m - c l : - c e m - e 1  dat a base pr -~ccssor at the A F - f C  is ~rcm-rem -cted im-m -

nex t chapter . L h i s  d i s c u s s i o n  is fo l lowed by an analysis  of the fo n m -~~~- 1 i t \

of u s i mj ~ a ba -e l-c— end syst em -n at the AFMPC cons ide r ing  tim - c g e ne -m i rc p e m -  Lee -

re ents described in th is chapter .

p

0

57

_ _ _ _ _  _ _ _ _ _- -- - —
~ 

••._-_ -I___ ___ _ ______ - — — -.. ‘—
—.----



\T i~~ s~m- 1tS o~ t h i s  Stc : - :c ’

I
Gem - u i-al

This chap t er  descr ibes  the  v f m - T o~ t im - e -eei ’ -d in th no thesis n m - m - e~

provie l n  a a ~~ rn- -e - n m - t t e i c h  t :n t c i l l  cc i~i t h  th e- ev a i m e - t i o n  of a h c P - -  :1

P . tcm -  bas e  procce - .ecI s\- s t m - m - m -m- eel - ccc  Al : .~ C.  ~J : - c :  p l n e nm - — en — a t t - e e k  is f~-si ;m- J

to look at  tir e sm -- Cte m m-~~th a ‘ en-ac e- ar  pe r rpecC ivc - . This r - m - e a n s  t a - c t  t s-

Sy stem - ri  c-C 1m - i re c a m - e s  w i l l  be cor e l o tc i s  red ecu ;- ~-d and d e e m r o i t e J  ‘- m-y -: ~ cm - cm - em - i

time c ur ; - e nm - t c la m -  ~r S crc 1 pe r r o a r c e l  r e n e g e r - .  n it 1- L- s l - r m -  s ih i l  it i c- s of t h e  P P .

~e cgi ~oc - :± ng t he  d -r ccr i . p t i  m - i of the  1) 1cm - C - o f — n e t  t a d :, th e-c -c is a- Jiscussier of

th e  f ea s i bi l  i tv  of u sia~ a b e c k — e n d  d e c a  base pc -~ ce m-~m- r - a r  s - m - m - t om - nm -cIt t~~e--

The back—end co -:~~~. is d i m- ; - e m- m - s s ed  cc-nsi J o r i m - m - g  t Ime  g-ccm -~-r ~ svs’e er r e -e m-m-i ca-

m 
- meat s and o th m -t i n - f o r m - c e e m - t i  on p ’- escm - it ed in  the- p r ece i im -~~ cii n j m - t c - r s .  Thc f u l l e r  - m m - p

pac’:m n- ~- lcs descr ibe  the e f f o r t  I v o  li~ ’-J i cc cm- c s  1c-~,i m e ;  t i m - I s  i i  e e o i m -~ -

The E F m - e t .  Tb -c i n it i a l  y e - a l  of t Im - i  a the m - n i s i - a s  to d e c ’ e l o m -  the  f m - m r - n c —

t iona l d e m - t a  r e c n u i r e e anim-c s necessary to im~- 1cm - m - ant  a l e e c h — e n d  -3 m - t a  Pm - re cm - n a - -

cessor aim- t h e  Af 1ff hr u s i n g  ‘ ‘ fr ru ctur cd  A n a l y r i s ’ (~~~ n )  . Tao avai l  em - b ]  e

l i t e r a tu re  was s t em - die d to b ccc m er -~ f am i l i a r  w i t h  both the  ~i i -  Force p e r n o - r - e-i

5)-stem am id t h e  back- cm -r d processor cone en t. This  P m - rum - em -  edge ui au :~~m-e f l t c J

with infornm- rit ion ~bta i n - ad on t h r e e  m - 1 i fj c r~ m - m - t visits to the A1~~PC n it

Ran dol ph AFO , Texas.  A to ta l  of 11 days cam-s sm -n. it  o lm - -m - ; i t e  gne i- Im - er icm -p

i r fu i - - m - n t i o n  about the systcn-m and its ge-nec -em -i r -pLm -irements. This invoIv ~~e!

ap l )rox im -nat c ly  80 hours spent in i .n t cr -.’iews , br i  e f i ng s , and d i s c u s s io n s  ~ i 5 m C

• 20 hours devoted to obta in ing  the  r cpor Ls  and o ther  d o c u m e n t a t i o n  i e p m - m i c - e 3

to develop a comprehensive ur4erstandtrcg of t bm - e  current  system -n . The

discussions , intervi- em-- ;s , and briefin gs involved nve - r 30 di i  ferent  peop l e ;

including SySt cii S p l a n n e r s , p ro fmnn e-m - le r s, O pcr a t i -em - m-s m - ia nnm- po rS , r m m - c u l r C - e i e P t S

58

— —- -  ------‘-- - — —— — — — - — ---——— — —  — - 



a n a l - - s i mm - , o _ 5 m - - m - t~ on m - ; s d } m - e - l u l e r e - , c m - i l ci e-e c e- na tio n - )  c r - s c m - _ p c - c s .

1 I L  ~u cm l (~i t i m - c -  m-a. , m - - - m- m - i _~cei !m - c - em -~~ c m - c o f  t i n e - Pm - m-o-- cl aI _ -_ c- - I u m - m - f  er-

st e m - mm - d i n 01 teiic m - r - m - -C ce- - t h~ z i t s  o b t m - i e~sd d ur i m me t m-~ scm -visits . It : i n c

cv .i Ic - 1 t b ee t  a sal i d P .cl - n i - c - c d  nm- ; 1 r C r - e~ n -O m-. i t - c  C- - - bcm -~ over~il 1 e n v ; t  m - - nm - c m - c -

the  5 - 1  ~: - c m l i  Pr d-cc’ c - l e o s - . i  ~m e 1 drmaim - ; l anm - t - - . Pa - -- a m - : a t : :  :0 :1 i ll

all ot- ethcc- P~~~i i e  tO COC~m-)1Ctm -- t o lloi - :—Cn s t em i m  Ca i : m t h  c cr - in  l e e - :  of c ° c - m - t .

l ine p se ee~-Cc t i \ -?  of t h i s  t i  - n i s  meas r a i s e d  and the  ace1 icis re :  i c e - c -f l - - ccm - m -~ e

of the - -ad to (1) do~ c i-m - ent th e  ~- -cst - s r - nee d t s car U r e -  cat  , ( f )  d e f I n e . t Ie-

ni -o bl c m - - m , am - cd (d )  e s t a b l i s h  n d~ e m - ’; ~om-- 1m-m- tm- m-o e -;i c m r T  e s .  The j i m - v e s t  i c e i t c - a i m -

i- em- s rclocusc I no; I m- Cne ’ e: l i v  c o n f i  n m - d  to c m - n e c  11: J I m - ?  and d o c ; s . . c m c -  np  t h

current syst - - . As a r e- c u l t  of t h e -  i n m -- e s t i c c e t L-n , ca m - m m -  es- ~~~~ 0 .  —

dc vcim - c n~~:-I tha t  c - ; i l l  s a t i s f y - :a: n r j l l c a a l  lm- Ce C [ 1ICSt  cm l i e -  - m - Te f . Tm -: :- - -

of act  in n  1~- : na -- o f — a t  t m - e u : )  is m-e c m - s c m - t e d  later in the cI n n C L T  , ma I it m - -. i l l

t lirovida a focco ia-i rj iT ,m - 2 t l o f l  f o c  f u t u r e  st u c l ic -m - .

The preceding c hcm - ~ m- m - ce — s a r - . a r o a n ]  te o~ t i c:  - C l u e  c -  s - l. e CC - m - cc l  iv-: m -cm- ce - I

t i e  ~ccu j of tim - is thes im- ; a -e d r n- i scm -- e a t  am- ai :’ , l f i r a n t  ~- e - r t  of t l e t  ~n - n. m - r t i~

gotio r- . A bri e- f am - ne - c : n - i m - ,  uf l b .  C- -C !  c -c t  s y s t e m - r i  is ; e u v : d - i  in cbs-

p a r a g r ap hs and 1.; ( c i t  C - i Om- 1 m - e ’ t im -i i o r m - o f — a t t m -  ai m - . Tha p la- n - - o f—n i t t a c a  is

bas e-P upon a top--do s- n ap r-a C i m - to problen sai~~i ’m - p n c a i r -m -p ho s ic -cs  r c p e i i r e —

ments  d e f i n i t i o n  - Tics Ihi  .a ’ - ; i e ’g  cy s t s - c -. ni r ca lys i s  hi g iel I p b t s  t he e m - y e t am-

probl em -c s and points  otis ~~m -c -c - I f ac tm - :- t- s t i m - c :  c o n t r i h i n r e c to t h-n c m -  r 
A n a l  si s  of f - m - - r cc t Svs~~- - m - .  T h i s  a n a l - i c- i s  is a m- cue m- - m ’e c-f f a c t s

re la te d  to c - en ; ?  c-’ ; F m - r u m - I  cam- s ~m--d re ~l - c t  s I i t  or - cm - c i t  ion n r c -r e n t ed  in preceding

chap ters. The A) ’? - 1PC P a t : m -  m - m m - u n m g e m - r - e - n t  syste m -cm is near ly  sa tura ted w i t h  t i ne

CPU utilization at or above 90 per cent cont inu cill y. An extrennc - Iy 1 r - i -~ c-

portion of the CPU workload is concerned w i t h  e it h e r  I-~PF d m - t t n  u p ccnm - te s  or

MFP d m - i i ci r e t r i m - v e l s .  More than 50 per cent of t he  CPU t i n m - O  is d~ v t e i  to
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l i f i e  dat a  r e - t i - e l  e - vcm - l s  a m - i d  a p p r o x i m a t e l y  20 f CC Cc-nt of t i m- c- CPU t im- -ce is

dc~’~ tcn d to n m- d at e s .  The tie:e be -t oe-en up dates  on the d i f f c r c n t  I -i m P f i le - s

v u - i es f r o m - i two days to one c-eec ] : I - s - c m - c m - n m -  e of tn -c hr  ~vy m - - . : iyhl oad - m- h e

‘‘r ip p le ’ C f  i s-c t  cau-oed Pm - the  f i le  tc-r  - rd  ~
- - t  i c e m - s i l ips em - cr - -? t i m - m e  m-m- 1 P - m m -- c

schce -Ju i  e m a r  cm - m a c  sCVcr a i  d:_ 1-s or u _ ePa to el e f . e a P a f c -~ -c- the f I m-eani 1 pa c t

of a c i m a n i c is reflected in all file:; .

Sev era l factors  cont r i  b-m-t e to t h e  CPT i - ;oc - Ie in ; c d  m - -~n -b1  arm - i m - m -m - m - i t i m - c -  f iI e

u ’n la t  e pm - - o i l e m - . 1-ir- ~t , t ies- ‘ ifF s  c-re ’ e-it ’m-cr ke-vce-- J up on Social Sa s u r i t :

(S~ A~ ) or ieb  m:m - rce ber , am- id t i m - i n ;  makes the  f i l e  s t ruc tu res  c f f i c i c ’c t  for m-m- - e b r - t c s

hu t  i nm - c f . c i e n t  for retrieval. Second , t h c i c - are mr -ore t hem - r 200 f i l c a  in t 1 m - :

t o ta l  1 : 1  C- :-nm - ;e -l sy s t e c m  -at t cm -AF l?C , ar -ed m - - e m m- r - of these f i l er  con t a in  dec t m - i

e l e - m m c ; i t y  t i m - a t  ar c  du m - l i r - i t c e l  in on :- or more: of t I c s -  ‘- P F s .  T lm j  s rem - e m - en ~ t b m - t

many r c a m - : n n i e m n t  up d a t e-s cm - m m-- rc-~p i i re - e I  to update  f i l e s  that  conta in  dup l icate -i

data.  Third , t i m - c  m-- r- are more than  250 d i f f r ; m - e m - nt i nt e r f a c e  l inks b --t m - m -om - -scm -

the  -?P P s cm -ad t i m - C -  othe r f i l e s  • Thi  s is m d i  i m - c i t i v e  of (1) t I - ic ui e ;oucm te of

data  that  is ~iu p l i c c ’t o d  in t i s -  d i f f er e n t  f i l e - s .  and (2)  the  ccr nm- p i c - e i t v  of

the d c - i t s -  r e la t  i on sh i po Pm - -t e e m -  t ] c  I P 1 - s  e n-ni the other f i l e - s .  Th enc e coa l :]  cx

relationships are the- i r i r m - a r y  r e m - n  or-c it t ak a s  so long for a c hum -ap e to Us-

fully r€-fle-cteJ in all of the files. Finally, ti-me current system does not

reflec t a top—down desi gn and does not have an efficient s? e mi m - ct m r e- ~or da t a

ma nm - :gc- ce m - e - n t .  ~\ system that is designed top-d am -mm - t cn m-is to be ( I )  cm - ic ier  to

understand and maintain , (2) more efficiently structu”ed to ecn m - tisf y t h e  m - rss t m- m- r i

requircacents , and (3) more easily r’deei gn -d and modified . The current data

manager--cent system was developed by centralizing managemen t  funct ions  and

add im m g files and data requ irement s to the ex i s t ing s ys te n .  This d e v e l o p n e n t

process has caused data to be det 1 -iiicatcd t h r e -u g i m o u t  the file systen and in-

creased the co cmcp l ex i t y  of data  r e l a t i on s h i ps i ’c-tween t n t  f i l e s .  T im - i s  has
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adversel y a f d L -~~t c - i  t ie - s m --t ee ‘scm-c h i  oad m- m ; - ]  da ta  ‘ : e a j e c c e - c  et at t h e  A l I L d .

The fol b c-: n c  plcm - n—c - e -t t a -a h p r ey  m- des a to~~-m -!rr n cc - - i a - a m - -.- P 1 -e m - so lve  t m--c-

prob i c m - s  am - n d C l i i i  a t e  t i c r -  i c - i c - c : - :  1m-m- s Pc -r - s ’~ I in thi s i ivers - e l m - c m -

gra m- eb .  Ti m - c , f i rst  t ea  p l - m s e s in t ie r -  p1 31 —c — n m - t t : c c r l :  c m - I  l i m e’ t he  p e m - c r e c i l sIc - s

rec cm - i i - em-d to sim -j-p art i n a e m - ; t i m - : e tj o :c s in t o  d i f -ae - c ci ~m-~ssi~~1m -sol t i c m - m - s  to

t ue data b ase  probi cm -m -m. PIe  m- m - a ccm- 3 ;tmr -- l 4 e l m - -  s ’ ee c - m-oe- I toward t i C  l - : e c h i - - c m - i e  P i t a

base processor con e -c -n et  and its im-m-p le-ce e m -mtc- t m-~ m- at t i m - : -  : \F IPP C.  i l a  -a- en’,

a l t e rna t e  solut ions mm -m y be mor e- pro-e i sing e m - s f e l l  ce -em - c stee d ie-s - m - i ru  P-s - vs - i’  0 ’ : I

and nm -n-m -y be invest -i~~n-m - t e d  u s in g  the -  in forrc~— t I  on ott ;’ ‘ c - e d in  t Pc f i ; - st  t m - - a

p i r - a se s .

P l a n - o f - - A t t a ck

There are many a c t i o n s  t im - a t  r i m - s t  be cump i ct P to p :-opcri v Sa t i m - :  d y 1

request by the A ] e l lP C to evaluate-  am -n d mo d e l  a b a c k— - c - m - ’ni d em -ta  base p c - c e - c r - m - m - o r.

These ni ctior m s and ~c t iv i t i  es are diviic :1 into Ion a fif feieem - t p lia s , s , m - - i e i e~

are (1) Ana] ym-c e- tim -c Problem-n and Define  t h c m  -Gener a l  Pccm-u i r s e e ;e c m - t s , (2) Ps fins

the Det:ti led R eb L dr c -m -m - a e n t s  of the  System , (3) Develop a hec - :—ccn i Ce: ii5m-m-ration

and Document the System In te r face , and (4)  Pum -i ci m- ne i Lvo ~u a t  e- t h e  I b m - s - k — e r - P

Sy s t e m - i .

A n e m - I r ac  the I’ :’c hl em- - i an d  fle~ ine tie:’ G- ’n e m - - m-~ P i n - a i r . - : - - t s  ib m - is  is cm- el

essential part of the overal l  stud y b c cns c - ee it l ie - ce  i d e - s  t he  focus t h e -

foundat ion for the  fo l low-on  s tudies .  Tim - is thes is  serves t i m - c t  i m - m - rm- aer - cm -for

the back-end da ta  base processor evaluat ion.  It a lso ccl abl i sh c s am -n

(m -nvir oflflle nt i- - I -m e r e  r e a l i s t i c  a l t e rna t ives  can be ev a l imm - m - t cd  w i t h  very l i t t l e

dupl ica ted  e f f o r t  - The preceding sections s - f  ~iiis thos ir  have es tabl ished

the background and focused the problem for fu tu re  ~tud’ s- -e . The general

requirements me -cr c’ discussed in Chaitcr IV and pr ov i d e  ci .~t f l V t i r 1 1  ~--o~ nt for
c

the n ext phase of study.
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H
n e -  D ie - t e m - 1 t ee ] Pc -n -ale’s - n t s  - T n- a det nm - i le -.1 r e-api i r e - - c c - - n m - I s  c ’  t i e r - ce - :t € 1

must  be 1:e oc. ’n nn n e d l  u n d e r - s t e - s - P  be l o r c  a real  i s - t l c  ceo  ]c- l cm - f a b ack--  s-nd

processor syst  can he c~r -Vc-1o p~ -i . T i m - i s  it a b c - c - e d  cm - i - . e m  - nm - e l i nv o l v e s  ce- -n -m-y

d i f f e r - - i- i t  m - i s-j ’c ’ct s of t Im - - c  sy ste cm i-chi le -h m-m - c u r t  be c loser  i k - i  cirh om -- I. - ci- Ic-:’

the Al -I P P .  These r euu i i - e-: e- at. s .e: m-n t be c-xp li  c it  lv  a r - i  a e - c u m - ’n  ‘- ‘ dci S- it  :1

in order to d m- e - vc l .m -o sv s - t e :cm coal H i m - s - c i t  i~e-;r-s that  m-~ c l i  uc c-t and  satisfy t I  - -

A !-:d1 c c l c t i  r :cemmap - s - - c t  r c o e c i r~- m - r - m-- - m t s .  The d e t a i l s - i  r e - g l i  a s - e e c - i t s’  n-C i~~- ccc l

into t m - c m  - ca tegor ies ;  ( 1) m-P em -L -r i l e d  c1 m - m m - is - i~ic cre l rr - 1ee- i r e  e c - - r - t s  , e m - oLe ( P m - )  d c t a i  i n

syste m - am r e ij ie m-m- cc cn t S .

These - cc m - t c-c I cm - s - ie s a rc  s i r m - i l m - a  to the  r e - g em - i r e - m e a t s  cc- c c -  - a r i e s a-i Pc’

in ’ Chapter  IV.  However , P es - ic - i  t h i s  pha se  of the  o s - e s - e m - l i  S L € C P V , t ] . c

r e - pm - ci  r i m - o e m - i t s  1m-m - s t  k-c d am - Thic- d i i i  more de ’ ;e -th .  ‘ i ) m - ’~ c l e t r i  1 m-cd f unct  c- ca l

1-e qim - i rem - im - ents  em-i c d i s cus s - s -P f i r s t  and are f o i l - - cd by a discussion of this

de ta i led  syst -e-o l’cc m- m - i ire- c e m I s .

( 1) Det n ’i l  -e l  u m - m - m - m - ’ et  i ocr - a l  -elc a i r s -  c c c i :  s. In ca m - ic - ec’ t with pr eV iO u S

discussions , the .-\ F I-IP C nersonne l  m n - n m - c m - p o e ’  ~r f u n c t i o n s  c m - n- I r e s p on s ib i l i l i  s

are defined as t im-e- ‘ f c m - e c e e t i -e- ; ee l rc - n :u i r c - -ec ~m - i : m - ; ’ o f  t h e - sv s t c - m - nm- . The tm - cm - ct  i a rm - c m - i

r e( [ i i r ccm -’ ca I t s  i n  Chem - ot er  Id  -an be us ed c-s a s tar t i n g  p int be nt  t h e - s - i

be val idated , c >-~- -m-rm-u -d , cm -nd doc - uc: c e it e d in m m - cue - l i  greater deta il - In cm - P d m - t i o n

the data in terc ict ion - ;  cau s e d  by 1m-er so~1m-1e1 m - m - cm - oem -I s -m- ac nt  act ion s , fa nc t i om - s  , c m - mr - i

a c t iv i t i e s  m -nu st  be c - c e l l - d c - f i n e d , understood and d o c m - m - c c m - r -’m-ioe-P . The d e t a i l e d

funct ional  re quire --meats  and the associa ted dat n -m - i n t e r ac t ions  should b cc

developed by looking at the funct ional , personnel  manm - m -~cenm-ent r e s p o n n r - i l m - i l i t i e s

of the M - : lP C wi th  a top-down perspect ive.  -\ t ap -P - r i- n p erspect ive w i l l  hel p

create an in tegrated , cohesive , and comp le te  p i cture  of the AFMPC - m t :m -

man agement  system . It may be necessary to doc rm- ce - m -’ t t i e  1 c m - r a t i o n a l  require-

ments from different points—of-vi ew to c e c m - m - p l c I m ] y rc’fi--~ t the system
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re qu im -- c - e i - e - c m - t c ; c i . e .  (1) th e -  d e s - - C r , (2)  the m e . a c m - c e l - , and  (3) the ds-- m-c i - m - n e - - r .

The f m - mn~ t i c e em - ] re -a m - i c m - - c a m - i t s  of t im-e-- c m - m -  - ‘r e m - i t .  sv st en c m - r e  not mcd l — P c  i’l- :oel

or readi l y- cc - . aji k-i c - Im -~m- am-, - .] it ion , t h e y  1 c m - s - cm -at  b ee n doc . i m- e - i -em - m - t  1 Ib’m-~ : em-

top--do wn pc:-sf ect .i V c . This m- m - Pr  s it i i f f . c -~it , if not i : .po sm - : i i e , t o  m - m m - - I - .-

stand t l m -  i. r m - t c c ’ -- ’- m-- m - m : : c- m - - e e e s  anr - I f u r - t i o m - r - n e l  s i p n n f P a e - c c - c - e of t i es -  da ta  i ,  t h i n

Abe - il -I , data h e m - sc m -e c - c I~ - m - c : - f .m - m -r s - at  l c - , a leLr ’c e c- ’ir - cemIm t of d a t  cm - ir m m - c m - m i s - t a  inc - -P

inc the-  da ta  - cm -as - c-a -n t s-c -r -t c cem - e lee r -: -em - clm - p erson aac l / c~r j o b  in the Air Fee i cc -c .

For ins t am -i c t - . t hee m - m -cm-~- i tv  of the -  r - r -c s-r i s  iii the I :k- m-~ em- are mm - c ore t h e m - n  i 0fc -~

characters  lOJm- cl. ‘j’hi em- Pa t  - m - is usually maintained im-i the data  In - c m oc ’ m-e. s -  t e em-

to support  s p e c i f i c  m - i s - es - cm - nc 1 c - c m - s- cd l e - e - e - clt fecm entior cm -. I b m- -co v er , scm- m-m-ce

i nd iV idua l s  at t ies -  Ph .  ~PC d I m -  ;t ion m d c e - t h c r  a l l  of t h i s  da ta  is e c t u c m l l v

n e c- a l e-P or u t i l i z e - i .  The f i l e s  and d a t a  should be s c r u t i n i z e d  an-cl t Im- e -  P~-~~m-m-

s hou l d  be dc-iet c- d from t ie- c system if it is no io m - --~ cr fur m -c t i c cc’ a u l -y r~ p m - i i f i —

cc’ :m -t or s - oem - Jr - nb .

The fu n c t i o na l  r ag m- i  i s - c  s-n t  s d o e - a n n e - e r - t a t  I on  sh e -o ld i.mca - cm - -i c t I n e  j uIce ’--

relat ions] ipa of tIm-~- m m - t a in the f ~ l e a , t ha c- l i s t - e r  ( s - l o s -, inc  -~ s~ r s - - l a t i s c c -

ships of thee data , em - - i d the - relative i---
~ 

a m - - i - - c c - of t I m - c m -  1 c m - t a  to tim - s - p s - r e a m - m - e l

ca ieagc - - ci cnt  funct io i .c .  hv c ere e ;t  et al (Ps - f  2 d m -  ~~~~~ 
m- cm - i S  ‘r c be~ 3 c m - t o

chac’etct ci’ ci s-tics ne - mr - cl data r e l a t i o s - r h i a s . - tm - mi  c’ i s - e i m : . ( - c I c - a c t m - -  m-m- i n f c - rc~c m - t i - : c-

is used to s p e c i f y requirements and st i- m-m - a c  ~r c  a i - i t a  c c - p s - .  s - n t  c st e- - c .

A detailed understanding o1~ data requirc em-e m -as cm - n i d e e ta  r e la t i on z~m- m - i m - s  IS

needed to develop ar~ efficient data base atrl:ct 1m - c- m-cd 5) e-~t e-s-m for the h a c k —
- 

- end data base processor .  The m m - core e f f i c i e n t  the dita structure , the more

efficient the system- i will be.

The f u n c t i o n a l  requirecnents should be identified and then correlate-P

w i t h  the lem-a c-m i n ter — r e l a t i o n s h i ps in t I m -.~ e - ’ i r r c ’r -t system to insure that

the true r ci lu i roe c- at e ;  are proper ly  idc m - t i Ii  c-i . L a r l y  in the req u in -c’ :c r ats
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d e f i n i t i a m - m i  ~.-o ce-se ; , a “u-’c -r ’s mi m - e m -nu a l ”  sham - mid  Pc- developed t ha t  d c  f i n s - s

I the c~ser- cca ~ I’. i eee l i m - t e - n I e c e - .  T i m e s  ‘ o a r - ,’ s m a n u a l ”  is m - e v a l u a b l e  source-

of infor m - cm - em - c i - sm - fm - - i’ st !c’tm- j ‘c i c e - c - Y r c -b c - s  to requ i ra e -m - ets  d m - - f j  ;r-~ t ic s- .  1-o rc ea l

s t ruc tured 1:1C m- - c o in  ser -e m- i - . I Pc- em - ce !  to d e v e l o p  an- I d c - cm - e e c -  at the re -  r e - s-s ire-

Ici ents so tbc c e t  cm - c - c m - ; ‘ le t s  cc ’ ed ce-ca cc t d e m -~~e I t  ia-ri of i c-quii’ -cc c m - i t  s is ps - -~-~m-m-cec1

St r c m - a t u e  d c i  An ce - lc - - r  is (e-t.\) c m - ee l/or C s - c m - p u t s -r  -‘ej -P  c-cl De - s i e ’mc  c u d  Sest e e l s- ‘s- m-c i 1’ cc

Toe--i (C,.\bSdJ’) , dc - i -  c - c : i ~ ‘ C c c  - m-at  er .-\ i c ] c ci Rca {m - : i r c c’r et cm -An-i l ysi.s (Chi tc )  , cm-r e -

tOOl S t hat  c-- n be Vet s -  l iSa  c- m - al P m - r i  m -m - e l rcc caircment s s t u d I e s  (Ref r- , 6, nem - ci

27). The f o l l o m - - c i a t  scarce’s should be- help u 1 in gati i crir i ~ the inforc -- n.t iom -m-

to d e f in e  the f u n c t i o n a l  n - c m - - c m - i r e’ s - m m - t a :

Ic ) ‘ kep or ts ” f i l e  (Ref 2~ )

(2) ~‘Rich” f ile (Ref 27)

(3) “GUSDATA” cross r c- I ’er ence retrieval (Ref 30)

forms (Ref 14)

(6) Air Fcuae/!-cP Il C tfrur -uals and R - - ;u l a t io n s  (Reef 10 - 13)

(7) Fun ct ional  users

(8) Personnel  pr cp ra:m -m -cm -c-c-. S

Most of the source inf orc - ,z i t ion w i l l  hav e to come f m - - s - rn  Air Force pee b licas -ior -m -— .

the  f un c t i o n a l  users and c. . - i m - m - -cpcc rs , and the suppor t ing  1m -r o grc m -m - ecI e m -rs .  A f t e r

the de ta i led  fm - ie r - c t ioncm 1 i’c quiremnent s have been ident i f ied  and d o e - a m - m e - s - t e d,

the detailed system requirements can ho f u l l y developed and specif ic -U .

(2) Detai led r- y st-sc Fe - c 1cmi r cc - r - s -n t s .  The detailed system require-s-cn~ S

must be c lear ly  def ined and documented , too . The system requirement s , a~
discussed i.n Chapter IV, are derived from -ni t h e -  func t i on a l  requ i rcnm - ents ,

desired performanc e charac ter istics , and/or thee kim-own de s ign  l i m i t a t i o n s.

In addit ion, the specific evaluation and s -c -sLoe - design criteria to be us eJ

in develop ing and ana lyz ing  a back-end datem - base processor system must  be

6~
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exp i in t l > d e f i m - c e d  cm - id st a t e - e l  U or for the AFII I  C - The fa] ] o m- ; i nm -p list

of item - s - s inc -lud es  t im e -  -e as t  i c m - c - e - r t e t m m - t  cs- st  - c n m - r ae -aba  -~ I t S  and ~m - c r T ’(m - 

c m - acm - se  dcr cc t  ] 0 1 c m -  t ie - m -t a m - ,r - t  b ee d e f i n e d :

- (1) Contcnt  of t bm -- c - dci t a ir - ces e f i l  s-s -

(2)  Re- sp asm -s c -c t i n :- .c re -cI a! c - .  d;ilt ~ C C I’

(a) Fem -em-etional users

(b) P r o m - l r a - e - c c m C r s

Cc) Batch mcsc’ T s

(d) Re m ote  t e rmina l  users

(e) Othem-s

(3) F l ex ib i l i t y  and- n m - d n c y - i t m - i b i  l it y  to el ee ’mn ge

(a) Cri ter ia  to d c c e m ’ e - h e  t y n e s  c m - id m - d m - e m - ’ r -~r of c ’es - ng-e s

(b) Speed of c m e i c m j m - t m - b i l i t y

(4) Special  preferences or need s in system

(5) Cost considerations

(6) Require -r e m - i t s  to ox s - - cm - cd capacity

(7) P m - my sl ca l  f a c i . l i t > - - space , locat ion , p0 .- c-ce , etc.

(a) C e p c i h i l i t i c m -s
(b) R e s t r i c t i on s

(6) Proj ectcd workload p er t a in ing  to jobs  mi nd L fc m - n Sm - ie - 1i cm - m m -c

(a) Jobs — types , quan t i ty ,  and s i-ecs

(b) Transact ions  — types , quant i ty ,  m-ind y r - l e t  i v e
f requency cm - f u s - c

(c) V? orkl oad t rends  — hi g hs , l o m -~ee- , and n e - a s - s

(d) Future trends in workload

Item s may be added to or deleted from this list to meet t he ohj ecti\--cs of

fu tu re  s tudies  and satisf y t h e  requir em-n ent s  of the A i m - l I f l t . The informat ion

in this list is needed to coc,p lete the last two plm - e m - s - es ~4’ t i m - c  overal l

study r equ ested by the AFM PC. Any person who itt ’ d i -  1 m - ts t - >  de f ine  the

deta i led  system r equir cm nt s  should have sonic I s - c-- i - ’] -J ge em - mud un derst an-J m-
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of (1) m-~i’ c m- s- j s - Cs - m-~ cit  Cc i s - i t  i s-re t oo l  s and te e - l a m -.] - pa -a , ~m - ; - el (2) coe p s-t er

perfo rm - n m - m - c e - c  s-c c. l u - i t 1 0 m m -  (CPi ] )  
~

; m - ’ 10 ii) ] :re am - ic t e e -U n  Im-p m e - s .

bc e-c lc m-p a m - ’~~ - Pcc id  CA’rm-~ c m - r e t  c - s i  ~nd ba ’cin~~m - t  t hee  I n t e r f a c e - ,  This

s t ’  in t c e -  s t u d y  is r~ a i r c d  to f m - l l y  mmndem --s t m - e i e J  the dc- si  a al t ec’ m :c t i m-- -’ -s

and ~O, - c : m - i e -m- m i f l d  ie he -  i e m - t c r i ’e em - e e- i c - e m -  i . r c m - e - m - m - c n s  . i c  cc- c r to accom.epli sh .np t I - i s

ate 1) in t i m e  ha cU - es - i  a im - id  dN a ]  ip 5 - - 1 t  i )r c ’cc c-cec , a Sys t em desipner  m -c -m - m - s t

u n d o r s t i e n d  t he  s’- ’cc tc m -- m - r m - 5im - i --c’-c .,Lc -;’ts ~dcnt  i f i cd  in the p’ - ccccJ i m - eg  see -t i  c m -em - , a im - c ]

s pee - i f i ad  U s- ties- c1’: Sc’. Aft om - t Ies -  b n i c ] e— c -c d sr’ stcm s - cm - i s - f igur at ion  is d c-c- elo; r- --m -

the i s - c c - r i - e m s - c  r c-c m - c, m - i r c e ’ c- m tc m -  r aci st be defined s - - m - m - -.1 d o c i m c m - e m - m - t c - J . Es -bc -dd e --U m e l t s - i n

t I c  ac t iv i t ies  of tbe ]  a pn ’- i m - s e  is t iec m- ’ e- i cm i r -ec cc - c mt to d e f i n e  a dm -.eta ba se

structure. This is n n c c - s e e n r y  Unce - em-lise - : the U n t o  haze  s t ruc tu re  could a f f c ct

the i n t e r f ace  ce -r ~ui i’ecc -s-ets of t im - c system . The follc-m-cing list identifies

it e -r m s t ha t  shou i ‘I lee inc lm - m - - Jc i  in the  in ter face  docum- en ta t ion :
-r
4. (1) 1Em - rd ’ m - nr m - n

(a) T’m - p o  of hard care  (m-ci cr ocl - -c ce-ssors , m i n i c o m - m - p c m - t s - r s ,
or lange data lose in cp c . m - l  e r )

(b) Compat ibm ii t y m - ,m - i t h  c i m r r - ,c;1t a im - C f u tu re  c :-va te m -m - ’m - s
(c) Physical r:e1sircs-c-uits ( e m- s - c e , 1cm -cation , power , etc - )

Cd ) St om -’ - ’ - n t e r ,c-c l ] uc ,s c- nd m e , e - m - nm -e- e em- u n i t s

(2) So ft e o c cr c

(a) Conve :’siori p a c i ’ c m - p s - s / l a m - m - g u e m g e s  for the host Cs)
and the b c e - i c — e n d  (s)

(b) Communicat ions  u re -t oco l s  (encodi n ~~, encr> ’ction ,
decodin ;, decryption , t m - ’ ’ m - m - m - e e n i .ssion.  recept ion , etc.)

(c) Data base languages  and sof twi ~re
(d) Host l a m im - :u a ge s  and software

(3) Data require -mm -cents and data base desi gn

(a) Trnr ~;fc’ - rates (volum e-)
(b) Trcm - r i c ; f e m -- a - lan t i ty  per t r ansac t ion  (r cord size)

4 (c) ~at m - m - j -m- s - ’t ect ion
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(d) S t - - - e - ” - - ’ c s - c - c e - m - e  far  d m t  1- c e s e  (t l ]c c: , en 1 m c t t \ - ,
c m - m d  i c c i c c a c r i e t i c s )

(e) i - i l m - -  c - j - m- - m - m - : m i m - c n c t i - m , d e m - t  s t r e m - cc t e r c - . - , c - n i  cm - : c e s m - c
I s - s - i c c  m-m -

This l im -- i - n m - m v  c i t  h-en e -ir ; - l c m - t e  b - m - t  i t  does m - cm - ~ ide a m - i  c - m m - t i  in s - -  of I t e . m-e 0

C o m e s  i l u r  C m - - i n ’  ~ c do- . m - a c c m - i n t  iOfl i f  t h e - c  i - i c  s - c f  cc r- c m - m - m - ] e - e - c c m - s - m m - t s  C -~

‘ r e t c h —  c m - e d  dat . i  pm - a e - m - c e e a 1’ s’,e t  c-Ic c eeC t he  Ai i l L .  i t s - re m - c : e -y  be s-c1d~- 1 to or

d e l e - t c c i !  fcc- ne t h i s  I i~~t , as l ie - aces - c e-cm- icr, to me et  t m - cec oH ect  Us -a s of I - I t - cc-

st U-iiCm -s eeoc1 s c m - t i m - c i m -_ ’ t i m e  r e -  m m - r e - c m - c - a t e  of t h e e  A i C ; C C .  I am - I n c a  t h i s -  m- I c m - S C , m-c e

d c- si  c -n c s - i  s - c m - c m -  i i  ‘~-s-i-cm- : i ra, dec is ions  w i l l  be r e - e e,m-m- I red t c. c e - c t r t e c t and i c e - c . - I

t he s-cce - - ]m - e of t h e - c  et m - m - d y or it wi l l  ex~- s - d  r m - i i d ly  m-c] cou 1 m-i. que ] c i . l  y tm - a c-  -

u i m - c c i - e c n a p c - a h l  e . ~m- person 1 d m - a  cont i s - i -  s--n tm - i - c  at U p in c h i  a c m - m t  iccul m-r ar i am -

shou ld  h- e s -  sc-s- C- i - r e - n - I c  ‘ir; c of de ita  1cm -m- acc d a n c  i m-p s-cm- U m - n m - s - n m - m -cc m - m - .n c-nt , ds-t cm-

s t ructur ing ci m- pi ’ o cmcii  ee c , security  methods , ( ‘O c s -m - m - m m  i cations protocols , cm - n ed

data s to r e cpc  syst s-em-s . T ics - i’ s- a r c -  1 c m - e l y pr i g ers , i c - c m - i s - m - Id art  id C S ,

texts availabl e that d i s - - : u s m - c  those s u b j e c t s  in d e t a i l  ( I - c f  F , 21 , 22 , 2 ’ ,

and 26).

Model m e a l  Fe-~~i i m - - c t e .  This is t ie s -  f i r m - - cl s tep i a s - s - - m - ]  y en i ns th e - fec- s i--

b i l i t ’,- of u t - i l i z i m .  cc ‘ r e m - - e U - c m - i d  d m - m a ec l e s s -  p m -’(s-essce” at t h c C -  -‘d m - - Ib C .  m-\f t n  -ce

system-a require -mm -m -ats b c e -c - he~~m i.dc s-m -t i ci cd c- id t I m - c  b a s ic  s--yr t em - e m - G U m - i  L i  pcs - m- ’ l a m - i

w i t h  its as- soc  i c m - t c d  i m l t c r m -  1 C r m - - m - c t  i C , i- f l t  s has be es- d s - s -  i - ; - e - ..1 , t~ e c -  m n—id -
- 

] s c c a m -m -

be dcvc- lopcd t cm - a les -  l yz e  ~nc1 eva] uat e  th e  system -m -m- C m - c - i  it s s - p m - b  l i t  ic- s . lI e-

nature a m - m d types of m -nodelm - ;  c i i i  ized w i l l  dc- ic c- n d , in l a r g e  n m - c s - s m - m e - c c, u p o n

the results  obtained in prc-ccding phases . The model s will be be ts - -U upon

the f cm -n ctiom -ial and ~ s-m - - for s -c ene-.c m- r equ c r e m - ee c - m ets  i-i -~nt if ied d e t i - in g  the f i r s t  nlc cise

and the system conf idura t ion ( s )  dev c ] cp c d  in the second phase.  The key

considera t ions  isi 11 be the  e f f e c t  of the back—es -m i on rs--;;cs-nsc tim - c e - ’ and t m - c’

C overall  sys tem workload . The a n a l y s i s  c u d  the  ci - ci luati c ’n of the s y s t e m - I
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m c - c _ d c lc  m-~ I i m - m -c Im -e m m -c - -i  em - l i on  e i- i tcr i- i  and sc~m- -m - d m - i’ m - 1s ac- st eP~c 1 i s lcc ’ I d u r in g  t i e

ScCC -II- .1 p i ec e 0 .

A pm - - -  s-as- id m - s -  wo r k s  on tm -m - i s p i m - c - S C  s m - i c - m - m - i d  h e m - r e  cm - E m - i c - a l e - - a g e ’  o m -  iee ; :m- m r c c f

p er f i :c m - e m - m - m - s - s -  r - v s - l c m - m - m - t i o n  (CM;) t o o l s  and t acie r c i qie s-ec , t ies -  eng i m- m-C -s- i~ s- cm - a s - n e - s - t a

01 p r O i ) m - L - I l ] t - c  c- n d  st -I i st i c s , cinc h cccc - ’ m - t c r  s m - m , i m -. l a t i o m - i  ce-cd mc ’Jc.l is- c-;

t e c lmn i ques .  This  cm - i  SCt1s -n e - i o f l  h e m - s I - -c- n i c-pt r e ly  gs -n cc i’ eml , sine -c  th e- m ac -I c - l i n t

a 1 pc’ s - c u  s-inst he de--t s - s - e m c e e 1  by t b c  pei’aO I (e)  d c-y in og I am~ t he m - m - cc - d e l  in

com - m - ses - e cm m -m - m - ce i c j t i  t im ’ m-\ ’r IIa C r e r m - m m - i r c - ce - m - m - t s .

The 1ire-:~ ding discussions  in t I m - i s  cim - -l p- t c-r o u t l i n e  a course of e m - ct i - e m -n

that will c m - l~ m -m - l ate in t ic r  ei - s - ’e lc i -m -m - ce nt m m - -i e v a l u a t i o n  of a rc i JC1  O~ Ct

b a c k — e n d  da ta  im - a c -en Se - s t e m - c l  c c - n f l - p m - c  cet i or m for t’ m - e ~1~ !PC, in t Ic r— fol ic - ee l  c - ’

section , possible b a c k — e n - i  system iec confi gim -reetions ar e  cnnril y:-c d an- i  t i e :

f e a s i b i l i t y  of u t i l i : i n  a bad e-end sy ’stc -m-m - is d i s - c u s n e s - J .

A I c - e ~ ~F,mirI L a tm - i  P -ens - c be - oem -  c - - c r  at t he  ,m-d~’ :‘rc
- -- - - - -- - - - - - - - —-— - - - - —  —-

This section contains a discussion of differ s--m-m-cc possible b a c k — e n d

syst e m - c m - c c -c i f i ~~u m - - m - m - t i o m - mmc am -cd t i m - s -j r  em -p~m -i i c e - t i e - m- i  at the  $-m - FI E C. This j em - fo l io-a cm- i

by d i scus s ion  of the  f e s- s ib i i it y  of u t i l i z i n g  a h:m-c~k-e-neI sys tem -cnn confi m-e m - : -  e -

t i on 1-ass - i U pon t i m e  general system r eq imi r c ’ m - n - - m ~t s and the s - e m - g m - h i  I it i s  of

b m - e cic -e n d e --m -c -ce s s ors .

System Confi ’cm -m - r e - t inm - e. A single host - single back-end configuration

is the sim~ile-st back—end system-n that can be designed , and it has time

simple st interface. There is onl y one source for command s to t ime back- cnd ,

and since only a single host nec-cis to he served , the status of the data

base can be controlled relatively easily. Security n m - c - c m - s u r e ’ s  arc a l s o

simpler to implement b ce - cm -use  of t he  single intei’face. The size of time

AFMP C data base , the two existing host cO lcm p utc - l cm - act t i m - - -- ‘- i ~ iP C , and the

mission of the Al u m- C m m - m a y  c ake  tim - is part Icu lar cormt igu r a t i o n  i i c l l - m c m - c t i c a l
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A n i m - m - l t j e l e  imo -;t - - s i en~~l c ba s-- l ,-- -:m - -m- m - c i i i  r~~~m - i 1 i - C t h at  i - c  I -m - t - m b m - s o  a l c i t u s

1 - - - - ‘ - m--s-el m-fl c - i n c c & i ; m -  -U :~ma pe -~~m- - m - d e -  c - c  m - -  s - n .m - c s m- - m e  c ’j im -t r-o~ 1 n e m  -ti m--c- _ 3- c c . m t : c c c m -  C~~ I - C

m - 1m - m - ta 1mm t i m - a  f e m - C a 1 c  c m - c e . T l ce c i. e ’ad— m - r i . t em - S t i t i , s  of tbc e l ec t - c  1-s - ce o f i J c s  m m - m ust

be m m - m - i c e t - i i c - J e r  e m r e - l a - - c t  I i e m e c c - m - h os-c I n - me t em -id  re t n - i -: -c o d a t a  tb-ci t Is i m-i

t he pi -oc ’oarm -s of Ic- i s - c  n m-- m- m - i ( c- U hr t i m - c -  c m -  c - c ’ I m - i c t  . (I e--m-~ c-c- c- f d em - t a  U i - d e s - t e n ;

and r e m - t n  c-~’a l s - - uc et  be rim - a icc m - c - m - i ; mm - -  ! and Ut i i  j :ed to i n-cure c t the I s-c Is-c m- - c t  i om - m -

ob t aj j ec - -j I ;e.m -th e ] d a t a  is nm - m - m - m s - i  r i r i f ul r i m m - d  cc - s -m- ci r i t e - m - t  ‘r1 - i c e l t  i s - l u  h or et  —

s ing le  t m - c i c i .~ cm - cm - I  is  r ee d  I ct ic con i p e re ct i c m-i for  the - i’m-F IhP C s ince ta . c-c arc

two lea st computem--s currently. This is s - c m -  cirag c at unon t h a  1 c m - C t  t i m - a t  a

sing ic - bc i s - i c  -- s - me d  could h e m - m m - U i  in’ t im -en eLm -ta m - c m - me c m - p -e m - c e e-nt fm - m s- m- at i - a m - s i-cquircd t a

support p er so n n e l  ac t iv i t  .js-- m-c•

Tile s ing le  host — m u l t i p le bec c ie-end e - om - c f l i gu r a t i o n  13 p o s s i b l e  i m -~ mm - -It

likely since- the AF -IP C has the  two host c - e m - c c — u t e r s .  The ieet er fac c-  1m m -

this confi guration is s-core cer.m -pi-c \ ti m - em -n tim -e m - e i rs t  conf i gurat ion di~ cuc e s- -: .l .

since it also requires  controls  and m - c o n i t m - c - r n r  to k - cc -p  t rack of f i l e  a ta~ m - n s .

An advantage of t im - i s  systc ’im-m is t I m - c i t several  im - vl epcncl c-m t f i l e  s y s - t c c m - m -s a I i  U

be proccsse-J concur ren t ly .  This ty; e conf i pi mrc t l n ion n m - i  m-~ht p s - c - e a t  t he -

of several secccl lc r  Im-roc esso ic s ;-. i c i ch  s - m - i p ht- he le ss c -a I e -m - l c- m - i m -  C t i m - cm - s-c cm - sc

larger system . It does Provide mm - o n e d c - -ie - -c of r c -J ’m - m m - ; i a n c y  ann ~ f l ex i b i l i t y

in 5y . e tenm - d e s i g n  c-nd operation .

The multip le ho.;t — m u l t i p le h a c k — u - U conf i g-m - i -at ion  has an cxt :re - c cce

complex interface because of the t m - c m - m i L e - c- of di ffc-remm -t processors i n v o i v c - m - i .

This confi gurat ion al so r c- 1m - m - i r e s  t h a t  some f o rm - . i  of file status be main-

tained an-i utili ze-i . The security probi -~m is compounded , and ti m - c com -cec c .- m-n—

ications protocol  is more c r it i c a l  due t~~ t h e  n c m - c lm -c .cr of d i f f e r e n t  u n i t s

involved in the system . This  cc ’n fi g u r a t uc - rm -  is Le isi ca lly cm d i st r i b u t e d

process ing/data base n e t i - or k  and can pos ’ m - i m -u i y  di e t r i h i l l t c  ar id /or r m i n i . rc i  ce
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t l m-~m - l m - c l ’ I l c -cici o c  t h e -  h c ~~t~ and / c - c -  ~I cs - lm- m-c ie c-~ el 1c rm - c c - sn;m-ec s--; . , ‘ m c e ’  sv stes-  ti c:e t

m-c c- s - m m - f l  g e m - r u - U  w i th  a i , cm- e c k—c - m - :e I s-c - s - c c - m-m--e m -m- r be - s - tim - c i m -cm s icc cl  c c c e c m - ~ mm- e - m --ie i a _ U  to

e’j t m- m-, m - ) r ~i Q 1 m - i  cc-— be s-\’ c - l T c O I  i n t u  m-m d 1c ~- t r~ 1 c m - - m -‘s-.’ T i n  c m - e s - m - -~. c- c- c- i - l i  c m - s c f  tb -c

sys tc ecm- ’ mm -or i g i n - i l b m - c I . --end c o m e t i c , m -- e m - t : i s- m - m - .  The - c - n m - . e l c c a i t v of t Im - c m - n c m -ai t c c~~c

host — m - u l t i 1 le  1 - c l- - : m - I c -on~~i — - ‘ c - t i n s  c l i  m m - a- - ccc m-
~lv 1’- : c c l e m - .l m-- t i~e Us-C

it at t c -  m-~L , at 1 c c - c t  1m-c -t t~~cm- m- 1> ’ . is - ,ea is -- A c bC m - ei t h  t m ~o I , -~~ c t m e

1c 1m- i s t ie - c m - base ) -e -c - c - i ~~~~~ - m- c c -i t s -  m - m- t m - . s - \ e - 1 m~ )i~ ~ r e l - - -
, m - m - e t c - c - a r k  s - - c m- i - ~

it m- -r o - m- i . e to be’ aim - - e l m-- - e l I -; icc t ’ m-m - c - -

The di.  a . t  c m - o s s i e -~ - - ~‘I -di. ~i -~
- - . tm - .. c c c  li p i r - e m-_ i - e m -m - es  ‘s-ce’ t i co ’c-

a m - c ’l ic a t i o m - m -  c m - t  t im - c ’ - b c - y e  i Cc-fl d i - - . : s s c J  i r ’ i i n f b ’ . ~F J-cm m - e c l i o n - i n -

d l S e e i , 5 5 m - O f l  is  U -c -vim - t a d  Ic- c m - c m s - l m - - i .- c -  t
m-

c f e - c m s i 1 c l i~~a of m-m ’ i l i : i r - - a

cy s t - s - m - n  me t t h e  .\i ~ T m -~ -

i c ,~~i i i f t c  of a _ m- m - m - e ’s - — e m - m  P m- cc l i . m- u n - c - C  i s - m m - .  T he fol lc- ’- . i m c ’  ai m - a l e - s i  e n

c s-c - c em-ents are p r - c a m - a m - i C e d  b a s e d  m - i~~ s - m - m- cm - cc - - - - e m - r i  son c -f  l Im-e pe Cm -1m -C~ n t l  r em - gm - i c -s - nc  cm - i s

d i s c c _m - s s~ J in Ci m -n tccc . IV cs-il t: -m - o c’:-~m - n i m - i1  ~t i  ca-em -ot  b - a s - k - - c - n m - ’ d e e - t a  1e - m - e - e c

r rc m -s - c - : e  n -a r m -- . I in c e - s -  Le - ec k -  c-nd U s -S I 1 mm - C t h em C are  c c c l -  ce b i  C O~ 1cm - cs - Ui m- m -m - e the

1cm - I . c. c c m - c m - - e c m - t  i ty  of  d e - t  em - r m- - i cia’ c ei to s cm - cm - l it p en s- 3m --cm - m e l n c c - - -e: e~ a: -m-it. Te ms-

secu r i ty  iC - :~~m- as- -: e t s  at t he  AFiPC e m -m m -s- si gn :  f~ s - c e n t  I - u t  cm -n ; i n m -c l  cm- 1 - n m - c l - c c - c l

Sy c m - 1 c - e m -  cs - em - I i C u r - e t  ici n w i l l  c m l l a m - - :  tim e s-cc : e-~ ty  func t i o n s  to h e- C U m - i C C f l t m - t  ecm -

at a sing l e ~ o m - m -~ . be 1 c m - i  - ; c  a s - co un t  of CPU tim - m-m -C th em -e is d _ m -- o t  ed t m -

up d a t i n g  c m -n m-- i :m m - t r  1 s - i c -p  dat a fm - o n t h e  -T in s; m--.c e m l d  be- t re  m-m s I e r c - cn l to C

b ack -  end . I b m--ov er , sc-c e process int ; oe m - - cm I c c -ad  m-m - s - m -m -i c1 be c - cqcmi r s - eI  to h an-~1 I c

the t ransf ers to and fr cm - m - n the back- i -nd , but t m-m - c c - vc- i ’ m - m - l l  miom - I c h ic id  on t h e

hos t s y s te m  would be redu ced si p m m i f i c a n t l s - ’. In fact , it is coflc~~i v a I 1 c -  t )m -at

the workload on t h e ’  h o s t ( s )  would he re I c i c a m - i  enough so t im - ci t the e n t i r e  b e s t

workload cou ld  be- I c c - m m - l i e d  by one 11-67-30 host n c m c c h h m - c ’ .

If a special ized d m - i t a  base computer (fltt ) i - s  : m - t i l i e ’ - m-i c e c m - m - i  an c - f f i c i e -n t
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data h i m - — .- s t m - e , c :t u e ’c I S  m- m-m- -cU , t I m - s -c rc- m- - m- -cc m-ca~e t i c m - s - - m-.cc - m l-m - I  ~m - c~~~m- m - i m-c l m -  -U~- -c- : m - cci c -ce

(‘I’ r-c:- m - i.n c- c - - - . m r c m - U J e  t m - -  t m - c s -  m ’ m - m -- i m-O m-cs -C t i m -  -- of m b a  L m -e m - ’rs - m - t s- c t - s - e m -, c\ ‘; m - - - -

em - im - I d e - t m- h e m - s u m -  p r oc e s s - c -’ h - s  m- cem - c s - c n - : m -c m- ‘m - s m - c-o m- m - c - ; c c t i m - e c be O i l C  or Z nc. u or e

of m - - c e m- c i t c m - lc c  For cm - - i - l a s -  cl a m-c a mcc m -mm -e -m-m- c e e e rct I c  n d - - - - m-m - i - e m -  cm - e m -  sm- s - r i m - u  a m-’ - - : c - .C t ) -  ~

is a cm - c- c m - e m -’ cm - i m-m- nm-c c b- - m - of  cm --c ert e il m-- cctm-- L I t - c f ] 6 m - b  -- 13 / 5~ P) . T I e  c- m -‘m-m- 
- -

t .l O r m -~~ icm- t cm - rc :cm - .c - m - - i  i t s  c - l f - m - t  can re m - s m- -us - m-m - n m - - t i c . : is d i l f i c m - m - l t  t . . m-
m-

e - t e m c i m m - ’

s in cc m -the e cc ’ a s s - m - e - m - c - U  bc q n m a e - t n g  in ha Jim -tm- ic he m - st  e: e m - - l C - nm -1 c c_ b n - - i  cc - - -
cc n p n ’ c - n c t e - b m - e it  t l u i m -g iec t . T i c s -  t i m - . , e  i n v o l v e - U  i n c  U _ t ~i tr m-i c m - m- ic l m y  a n -

in I l m - - F c - - e - n c c  16 m-m - i S  l e s s  t ic m-m- t m - c o n  s c cccem - c. I ce m--h i m - e l i  c c cm- m - 1f - c -  bm - s -  - c  r s - c l - m - e c i  cc

I s - m s t h e - c m -  one n c -c c s - em - cl by im-m -c m’c as m -  m-m , t i m - c  C e  ne - c- i t ;-  of Il~0 m - c a - - 
~i u m - m - t iom -c s I i - . .

to 5 C K  !e - \UD.  The l—~ c- k-c - m - m - c i  m m - ro e  s -cm - c- f  is c u m - m t c  c - p m - c - c d m- m c m- , s cm - c m - - is - m - - e - .’ Uc -~

a p r c ct deal o m - f l e x i h c  l it y  for 1 I c  f u t m - c r e  cc -cd ; c l m - ;m - ec c rs  to I eee -C t m - i c  c - - c m  -

se v s t cm - m - m i c - o n m i r e - c c o m - m m t  s . Tim is i s  e s p e c i a l )  v tr i e -ci if c- arc s-it and p a m - m -~~ c- -ct of

m - i c ) c - m - c i e c m -  in 1-ic irde - are~m- tec hno~ m--p \ ’  are considered .

c e - -~~~~ ;i-s- r ‘m - m - e m - s - i b l e c  s - i t s - r a m - t i m - m - e, m m - c t  m nm - en t i o - m - cc-i : - c - c - v i o u s l y ,  is tm - c ’ s t . m - - s - cc . i ’ m-c

t l  i b - - .m e c - cm - U u t i l i z e ’  0 cm - c  of the 13 - 6 7 0 0 c .  as a hack—c-n m - U pr o s - o d e - u i  m - m - m - m - i

m c i  i l  icc-  th e c - c - l e n  m-m- as t h e  h e - s t .  T h is  ic i n- e m i d  s-cot r em -m -m - mU m - - cc a m c c i .  s - c m -  it  m- cm -m -e - I

c o e l m - ’ c m -  e m - i c e  t im - c c oat s  i nv o l v e -P  c m - n c- ce-c m - v c - c -  c m - c m- to a bad-. — i m - m - i m - i  s v -  t ee -n c m - e n ’ m -

t m - r a t  ion .  Im - c e d d i t  i s - c m , i t  is quite pr o i -e m -b i cc t m m- - t  a is-rae cm - c e m-~n m - m t m - r  i - ce l l  ~m- . cm-

r m -c 1 m - m i re s - 1 to I c - c s - d i e  t m - m-.e F - m c m - c t j o n s  of the b a c h — s - - n e d  piO - : e cs m - m --em- r m-m-m-m - la ss a m - m - ce- .h e m - m m -

of sm-e c - m - 1 1cr c coc m - m - pu tcrs  em -re utj l i c : c-d . The B — 6 7 0 i  mce i n . , bt h-c m - t i c -  m - m r m - sm - -ce r  n c - -md

there  could he an am - i v smc tne m -~c- t o r et a ir ,is--m-g l ole b B—6 7 00s ;  foa m - i n s t a n c e .

redund ancy or so f tw a re  c o m p a t i b i l i t y .

At th is  point  in the o v u m - - a l l  i m m - v e s t i - a t e o n , a bac k— end sys t  em - c l dc- -cs -

appear to be a reasonable  s o l u t i o n  to the pi’obic- ncam- of CPU ti t ili’m - cn t ion arm -f

timely d cm - t c i  base updates cet  the  AF’~PC , for th e  f c - l 1 s - c~ m-m cc : r m - . - - ; om -m -s :

(
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h m- k— s - n m -1 s>- a ’ -c - S

(1) can im - e m - c id  I s- t I m - c  I s-i’ s - em- Vol c c-c of Pa t  a m- m-n i r t o

(2)  em -re ce n ga m - - l e  of - e m - t i n ’ ;  t i m - c  h em - o m -e n: m- m - - c a c -m - , I1ce r e e c -j e - ic  er- - s - i t e m - ,

( U )  a l l  am-c s:c c’ i Ce f m - m n - s -c- i s -m- m - S to be c c c c - m - .  c r m - t r : tm - cd  s-C - i s in-: 1 C
p oinct ( t I m - s - s  n e - b — c c - f  F- c - a cc-e - c’) -

(-1 ) a r c  m-c e - i l m -’ inc  L - l o s - I s  lam-e’ f i s  ~1m- . m - t - e - l c i - c~ - - r  -m-
, m- m- i - m- m-

i m- : 1) r uc m - us  t Im - c -  s - s - m - m - t e n  dc -m - i ; - m - f I e x a b i 1 i C~~
m- c c m - c g  a m - i .  ~- t a b m - J i t y

(5) cm - re j m -~~ m - m - m - \ m - m f l~~ - c m - i d l y  m--~
m - i m -  c m - ! e m - ; m - c c m -i a i ’ m cc- c - - s - t o n  t e - H m -e e - 3  Oc 1 V ,

espec i a l  :- c ie- c e n m - e c s  in  h m m - ’ d m -~cm m-’ c e s-cd d a t a  b e-sc d e e m -  cc - n c

In t h i s  clc m - p t c r  , a c -our s -c of a c - t i c _ i  i c c  1 m - c c m - m  j a m -  -e cn m - t -U e c s -n t m -c iii h e l p

t i m e  -U -C m-f d c - v s - l o p  c - n i  ea f - fcc t i v e  ‘n m - cl c f c i c i  e m-m -t so ls -mti c ’n -  t o  t h e i r  m -m - cc -I i c - c f  ac m - U

d a t a  m - e c e ne m - c oLt I m - l oic i c m - c s - ~n c P U  it ion , tIm - cm - i — s- m - c er o is-i c m - j - e m - I  ~~c - m - 1t - s - mm - of a

b s- s - 1~— e m - m-d m - l~ c t e -  h e m - s e  m - ca r c cm p em -n en-m- m - e- t m - - c c c - t e e c m -  i- - s  d i s c - n m -  e m - c l , and it n ; p s - - c m l  s to be

a r e a l i s t i c  s o l u t i on  to the  A I - C C  p r o m- n i  s- en s - 
Sm-e e c -  f i m - m c m l m- - u c  s - -  im - t S  am -c t he  c c  cc-c t S

of this  t h e c m - c -  are pm - - em - s - cd ccl  in the next  dc c c ; t eas- .

4,-
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m- 
~ ~f1~c iiii U i’m-

mUm - c -  1 c m - i t  c -
~~ 

cm- - s - f m - m o n t  ls- - - t a- ‘cb f C  f e- ca  a ce o-c-s-i c-~ cm i- c - k - c - a l  f e m - C n m

proc~~nc -at ’  re 1 f ly  du v e l s - a n c U  m- : m - t - m -  a c m - a m - m Um- 1 - c s - c m - c e’ I m -~
m- -e-~e-~~~ m- m - m - . c c - m - m - m - c m - c c--~ m - m -  rs-

mcL cI rcetm-:n~e of c - im - e - p r n i i ~ - - m-m-, t~ e per s cc -m -cc t i - c e c-f  ~n lm - i s - 1 ~m - e m -m- 1 m m -  i— em -s r e m -

t~m - c m - cm - f lmm -c m - c\’ ~ f P m - - c ’ c m-~~ e b c - a t - a l  ~~ s - e m - m - lm - m-’e lm -~ ~ce f cm - c - c - l id u m - m - s - m - i m - t~ m-~m - m - f ec

future stu is-m s s-m -m-U ocm -ti m-a i m - i — ;  c m - em - ou: - m - - e of am- ea t s - c - cm - to cm- et C 1 s - s - m -  t h m - - - ~ i ~~~~ m - c  m-l

re uc ’s c . 
1m- tm-i s l - -~r t m - o T )  of t i m - S  t i m - c m - s i  mm- c- m- s - met  a in mc c- s -m- m - cc f e - I  c c — m - . m -  a m - c t  m-m- c i I - a c n t

f u t u r e  s t e -P l c - s  1 m-m- t hcem - ce c e r c - m - s  cc -U t im --c’ u t i .  i i  ty  c -f  1 c r e m - c~ m- s - cm - i ‘ m - c c l  ~‘si s m- ( m - ~~m- \ )

in a s t u dy  of t h e m - s m - c c c - m - : c m - i t m - s - d c  m- m - nc l  ce.m -p l c e n i t m - - .

( 1)  The 1 1 - ! 2 C  n - b c - c - i d  en: k m-a c-c- t i c - c m -  to i d c c - t i f \ m -  cce c - l  fm - c m-s- - e s - n t l h e j c m -  c m -

rcc~l - m-’ - c - c c c t s  nm - mU m - c U a 4’o p — .- n m - c - m -  O m - ep i C m - -~~~i i .  ~ ‘ m-m- ce-c m ’ s-, e . t m - i m c m - m - l ’’ m-m - e i c t  b -c- m - c c - c- I -s- -c-

tha t  d e f i n e s  the user — mnacim - ine im -ite e r f a c e  ens -e m- 1 m- n e c - ’ be- s t i c -c: f em nm - c c t icm m- i m -  c- -s-

um-,ust m - e - m - e f e -e - cm -m- arm - the s-- -st cs-~ ,, s i r - cc  it is a v - l e m - e l i f l  ..- s - O m - e cm - c e  s-cf  icclf e i- m - - c m-m-cd nea

fm - c r  struc tui’ m-m- U s -e ’ enc - m - oc-cd’c-s to r e m - m- m - i c  c- c- m -t s el m- c m - c m - i t .  i -cm- m- c . 1 i c i ~m- im - i fo  cm - c - m t  I c  c j  ~j

be n c cc snm -~m--y for any s y s t e m - c  ( ‘ c - m -m- cm - 1 O j m -~ -~-Lt and i -eli I cs -n: m- i l c -  t Ics m-m- o t c-c m-m - to

maintai m m c d  an-U op ercc m-L ci c f s -~ic i c m - m t l e  B nm - c  e m -  a te n -  b - i c apl.iro s-fi i , t ic s -

detai l s  of t i m - c ’  r c - m- .m - i n i r m - m - c m - c m - m -- t m m- c c c mi  be- c o s - t cm - c - J  I c-i am- iii Ffc - re m- m - m - t  l~~-Vc c 1 cm-c c c - n c - i s-s-

w i th  t he - s -  ] e -  c m - c ed ar cc - :c i ~ of the  m - m - F m --ecu -cl j m - m - cl m- m- v- j i m - c a L  Tn c m - d i m -  i s - c m - , Ic -c c

r e m -F m - i m - m - e c e n t s  cl m - cf j m - m - j t ic -n w i l l  t I m - -. a r c f l e - c c -  a f u l l y  i m-c-m-~~m -~teel ar m - e l  c - C- i .  - m U m -i ’ -~

p l c - t m - a s - c  of ielm -c m-n - s tern an-i al 1011 the  Al lIP -P to dev e lop  n m - c - s - C f i m - c i  cs-ct P m-tcn he -

,- t r m - R - t m -m -r e. Future ~t c m- m dj es in thim -s area m - m - i l ] need t ime f l i m - n e m -  ce-c m - m i ;  - c n ~ 

- ro;i~ - m- c , ~-:n t of c l m e -  A f m - I l - C  and o ther  m-t l
m-
f c m--m--t ed ci - c ;ccm -cies.  These ~t m - m - c i j C5  ;;i 1!

- - ci m- - 
n i m - m - i- s- m - m - m - t  c m - - c m - c m - c t  of 1 m ccc and e f fo r t  if I I c c - c m -  a re  coi - c p l s - t e d  in a s - m y

- c - a O ’ J m - ’ t  ot m - ! - - t  a i  1 .

‘2 )  Ba ck ‘ m - i  d c ’ cm base processor cm -s -t im - I  - c - m - - e n s -  I on s  i m- - m - m -. m - I ’ l  he i ’ m - v i e s - I c  - ; n ’m- cm -cI

- Th ’ ;~~l i d i ; v  of h i s  cm- d m c e c p t  hem - m-m- h c a  - c - e m - I m-a c- s-m-sed ~m-m-
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publ i e e te i nm s aim - s - I is r c c e i v im - c~ i m - n c c i m - c m - c cc  Ic - c;  a t t en t ion  from - m -n i ndus t ry  cm- s-c d

com - apute r  vem -m -P - u r s  ( m-e ief 2 3 : 3 5 ) .  The- potential m-im- vafltages scene to scm - t m - cc -i c -h

the  d i s c s-f m-- ms - c ; ~c mm m-- , z m - l t h -c -u ne , ii t im - c  Ai - ,m- ‘PC  s-m- s m m - s - t  o u e c m c t i  s - i c ed t i c e  m-- ce p m - : r c c m -

p ee f c r m - m - cc m - nce st m -:m - c m- cm -I s for c am - c -h a e s - s t e m  - l i e - n m - c ver , a i t c ~ mm -a t 1 c m - cm SOlem -~ 1 c m - m- m - c

to tm - l i e prob i c-c m-c- of hce! vm - m - T m - m - c i h i  c-c n nt  11 1cm - at i s - m m -  e l m - ee l  t imel ;- data  b c- scm - f i l e

mm -r io t  en-c-nm -ce m- cd iem- ccc -c:ns-c a Tm -- m c i m - s- e a.s t im - cm -  sm -- c ca l l  cm- m -: ec c-Iv c o n t i m - c u - m - s , cm-n-i t I c c c m - e

rc cs-y be mm - .o re 1c c - c -t i c - a l  ic ee- i cit ices - s t i c a c m - m  -a back—end  sy s t em -c m-

(3) i f - c  ori~- i c m - a m - l goal of t im - is  thes is  Iceac s ta ‘‘do-eu n m - e - m-c cm - t he  f m - m m - c c - t i m - em - a l

u -e s o~ the m m - c stem w i t h  SA m s - c m - d c - i s .” Ibwcv e : r , t ho 1 - m - m - ’ e I  a m - em - eLm -

percpect  Ps-c of t h i s  in v c-s t i  cIt  ion were r a l n m - c ci s - en d t I m - c e  goal was r a m - - i

h im - c -m-s-cm e of t m- ic c c cec m - e o ’L c s i t y ,  s ize , and scope of the  AI cPC C m m - s - n m  -‘em-s-nm -c

s v s t e a m - .  Dur ing this  -c icn ricm - d of t ie-m e , SA m -ccc em- u t i l i z e d  to dc - vr ’io ’ - cm- m - ’ e u s -m - e

comp le te  u:m d s-- m- s - t c m - r m - d i r c f  of the f u n c t i o n a l  requ Irs - cm - m -s -- cm - t s  of t ic s - -  A im - . I~ C - TI m- c ’

SA n o -loI s Pm - m - m - s - m -  cm - -c - -s - I  ic;’ the  cm - tb -or we ’s-c - not in cluded in t h i s  thes ice  i -c - c c - C m - S c ’

they m-m- s-- c- -cm - i c i ~~ m-c m - n c i c ;  am - cd  lcm - c - I e cccl consi stc-m-ic . It was d i f f i c i l t  t a - s - c a m - .  t m -

s a t * c m - f c c t m - .- e - ’ fI - \ m- m -e oci em-l m-m - s-m - Lcr thee- f o l ios - - i c c ;  r easons :  ( 1) th e  di s t c m- cc n s -e- - ic cm- c--

the m - - 1  :rc am - c f ‘ l ’ s - - em - m- m- m - t  ‘ m- m- - m - ’ , (2~ dc-c - e n s - - c l  em- c -c ity ar m - U rm-m-m-mm- nitud c s--f the pc m- c i l m - .m -m- m-,

(3) the lack cf cm- m - e c - t cm- c i l i c c : -J doc’ m- cc - . :r . tat  el -a- n’ t 1m-~ t out l ines  the f un c t i o n - -m-i

r e l a t i o n  ih~~p cc of t l m - m -  dat a f i l c s , (1) t Im - c  n -c-ed for  m- m- ’e c m - cil n - m-o ld s w i th

d i f fe ren t  v l c m - -s-c - e - c C m - - t s, (5) the las - Ic of m - m - m- m - a i l a j e l c  r o-aU m -ers ‘m - c f t h  a k n o ccl m -c cm m-c c

of both the  tcc cm- : -m - re i  n-m- e - - m - c - .i t Im - m - .  !m c- rm -c o 1m-m- m - m - c ’I c - - n m - c ir -e- r,m- ’m -c’m-m -t , m-s-nd (6) the  t in s - c’

available for thes is  - c c c s - p l o e  ic -n.  A d i s c - m - m - c c - i o n  m-.- l t h  SOF1’~~Cm -~I -s-x~m - c r t s

indicated that in some i n - c  m - s - t s - c t e C S  s-n pro s  crt. s ot th is  size , c o m p l e x i t y ,

and ch e im -  c m - c t  - - r  , i t  s - - ma y be hel~ em- fu l ins- c i c e m - c iop  t ’ree d a t a  r i m - c Ud f ir st  (Ref 31)

Thi a p e s - n - i i i m - m - c - m - m - r - c m - t at t c c -p t s - -d b c - c m - c m -  so of ~~l m c -  t im-s-c 11cm- i ta~ ion and other

factors i j m - - C m- U above. l c ’ u - e v e i m - , t l m - m-s- C i r e  devo tes -U to fA  mrs - dc -i devcnlopcnm-c’nt

was m~m - o r t I c m - F m - i f t  b c -caus e i s- r e s ul t e d  1 ci m - m - m -d t m - C  cc-ri m - I etc cm - msl  a - e m - n r c - t o  p i c c - m - m - r o

—
‘‘-I

— - — __ __1_ - -- - - — -- m-—.,- -1__

__
___ — —

m- — - -— —m- - - -



of the p ers a i r m - Ic i  S ’ct 1 m - m - •  It f -cm - -c m- m - m - c - e m - i  n m - t  t e r m - t i e s -  rm - m- m -o n em - o em - c  m- -:c-nl cncs c ;em- s- ire  tim - c

au thor  ‘ S per spe m -cI  ic- n of t h e  svm t c m - i  m-- m-~~~ j i m - h  re - c e cii . i i c m - c - t t m - d  t i m e  e - c m m -’ h s m - n:  
- 

- I  cem - m - - - n - ~ - ‘m-v

r c - m - s c c m - r cm - I m -  e m - c m - U  m - i m -m - e ; c - i m cm - , c - i ons -  w i t h  p m - - s - s - c s - n c - c m - i  at ~
‘

TI im -rcc edin m - c ; c oc .cc cc -n t s  sm -a em -e m - i s - c - t im-e r e su l t s  of t i m - i s  t hem - s -e e l s .  This

m - , t c m - Jm-y s } m - r - m - m is - : i - en  uso~ c m-1 a s a me t c ;m -J :- 3 c-f c - t o m - nc cm - r im - i  a - i  e l m - i t  1cm - n f c - r thee  fo l  loam -—-

on s tudies  t i m - -ct cm-re r e qu i r ed . it m-m-:as d C s i f n m -m - c - :i to p r o v i de  a cc c m - pr c — is - -s- - m - -e im - - c-

b ac lng r o m - c m -- m- and , a~ c- c’ , to e s t ab l i sh ,  a d i e m- -cc - ti-on and focus for f u t u r e  c - ; c n f i c c ,

4-
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31 1 C m -C T L e i c m - i m - m -- ’l s  c i  :m - ; o o  P c - i l )  m - ; i t C  c- - c P a,;

p c - C m - e s - c - m -m - s (p 1m -m -s I SC ) for !.‘s - I ( .1m - T , (6 fm - _i’ OCP(C)

— — — —  ( 0  h :y m-m- e c s - m- ’m - i d  a c m - i  d T h 1 — u~ - t yp e  t m - - r e - i s - n m - i s

F cm- cc tm -P IT C m - i  m-c i — c - c e  e m - s- c c t m-s- - c m- c;

Plc ’s-- r m - e - m - o t m - c m -  m - Om -em - cm- Wii c’at ic- rc S :m-~ occsso m-’. /rm-r 1 c m - t a m - e m -s

(p lus  11 for I L \m - 1CC ’I )

— One J m - m - s - n s -  s - e m - I ]  P C 13

— — 0cm - a C c -f l tm -m- c m - i  ;im-’c-ces - m-or c m - n m - i  c-n -a 1m - c s - -c m s - / - Phc - m t p u t  p roc - c - s c - c -i’ ,

mul t  i 1,rccm -s- m-m - m - m - c - u s- cm-

- - 131 , 072 m m - m - s - m’ds of m- m - c s - or-’

— —  E igh t  d isk  1, c ck drh ’ r- s , f’s- S m - c c i i i  1cm bytes

—— Six m m - m -ag net ic t s - -p s -  d r i v e s , 9 channel  SOOh p i

-- One 1150 l j ’ cc m-m- t r a i n  p r i n t s-

-- One 900 c pmn card r , - e m - m - I e r

(

86

-‘ ---- - - - m- _ _ _ _ _ _ _ _ _ _ _ _ _ _  — —- 
__-%__ m-...____ m--- -

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

- - - m - . . --



r AO —AO fl 513 AIR rCqct INST cc TECH WRIINT—PA,jnSOto APt OHIO SCH—flC ns sitSYSTEM SURVEY WITH A VIEW TOWAR D UTILIZINI A SACK CIlO DATA SAS I—— Ete c u)
MAR 71 L I NASCI.

IHCLAUIPIID AflT/SCS/LE/7S—5

END2w2 
_______________________________________________ ________ F~~~~~ Q

—78
0OC

I
I

I

I ______



I (\ I— 
~~ MI2.:~.

I.V L~~~~
_ _ _ _  

L ~ 3~2 llhlI~2

I ~ ~
iIIII~11111’ .25 UhII~ iio~

MI ( F~ )( (lli r~t ii)LUIION ISI CIIAR I

N A I l N A L  I I ~~ A I j  I l N L Ai~ I H! A



-- One master  operator  console

One data net 355 front—end communications processor with )(~K

—— Ten CR1’ terminals (plus 30 for MicroForm enchancement)

— One Burroughs 131 700 small computer (van-mounted fo r PERSCO)

— One each Burroughs 13776 and 13876 for ~-L~JCC~ prototyp e spac2

deve1opin~iit and testing

One Burroughs B771 for program devLlopment and Operations testi~ig

- One Hewlett-Packard HP2116B for mark d card scoring and tape

conver si On

- One Varian (Uni.vric) 62(U. for ~fl croform ~iche mounter control

— One 12 ,000 1j~:n F~onc v - ,cl 1 Page Pr int ing Sys t~~i

4
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C H Ic and Prc ’raw ~~‘r es Cod Cs (Ref 9)

Note: Q t I C ; t  i on S  ( I I  the  use of thes ’ codes s h o u l d  b~’ add re~ sed
to  A l M l ) C / D i ~~~~S~

Pr oc~r ;i ’  ~~r i e ’s C(i L~~

Code I N ~j , :ini S -r es

AA A i r , c  i i i  -
~~~ t icc ’  MPF

AL) A i rL  Ti A C t  I Ye .\s~~ut  A c t i o n  F i l e
AC PRO’.TT ~

~ \ .J: (’I T e p 1  
~: 

( - : l t  I l i e , I \J m a n
Al A l ) RA S ( YYC r\ c ~ ;~~~-d )
AC Pd m a n  Cu : rd ~f l
Al A IMS
A.J— AM Progr am Cun vc -r on , Curre n t System
Al’ Carc ’cr Job P: -~ e r v ; t i o n F i l e
AQ R c e i i l  i s tm ~- nt  (~)uo t a  Ea nk H Ic
AR Airman Rcsc r ve  M Y I’
AT ATLAS / SHOP CODL
AU AFSC Conversion (Airman)
AI~ IVAPS
AX ALM S A c c o u n t i n g
AZ Airman Ret ire d M a s t e r  F i l e  (Reserv es)

BA O f f i c er  Act ive  ~U ’F
138 O f f i cer Ac t ive  Asgmt A c t i o n  F i l e
BC Of f i ce r  A c c e s s i o n  A n a ly z e r
RI) MA JCOM Dep i cyment 1:i Ic , Of f i ce r
lIE JOB F ILE
BF Boar d Support
BC Off ice r  Guard ~f l F
1311 A FI T Quota Bank F i l e
RI Officer Assi gnment Indicator
BJ OSSM Officer sim i svs n o d e l
BK Officer Follow-on Asg ul Fi le

OER Format Conver:; ion H I C
l)N Assi gnment Stability F i le
130 OfF i ce r  A u t h o r i z a t i o n  L n l i t l e m c n t
lIP Off icer  Manpower Data Compare
BQ UFT Schedu le  Model  F i l e
BR O f f i c e r  Re c-rv c MP F
BS Of f i ce r  Separated Hi s to ry  F i l e
BT R e t r a i n i n g  A n a l y z e r
BU AFSC Convc r - ; i on  ( O f f i c e r )
BV AFR / AN C l3oa~- i  Support
BW -BY Pro gram Con . rl ion , Curren t  System
lIZ O f f i c e r  Ret ir . d Ma ster  N I  e (Reserves)

I
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I 
Cod e Progr am 52r I

CA C l v i  h a n  MI ’F
Gil C iv i l  i n n  i l l  stor i cal

PA Death Hi sto ry  H I c
DC C : ist ia  I t  y I l o s t i  I c ’  \ c t  ion I l i e
I ) ) )  Pecora I ion :; A~c i r d s  St ‘t  i i !  c
lIE

(:() ;lt;11 cI1 -t ~~~~~~~ l’ i i e  ~H,” F I c ’ t’c ’l)
DQ Coj it  i ; I : , c ; r  ~

‘ E c - q i ;  I r L - : s l ’ t s ~I A l I , c - ’c l
(O F F I c e r  iii A I i n’i a

DR Coni . I n:~cn u y  R u t  r ~c ’v al I It ’ (HAl : l e v e l
( O f f I c e r  a n d  Pd

PS Gout e c  0 c C  S t at e  1 l I e  )~ D u t y  St a t  :s
lIT TOY Dcp I ( y ’ t c f l t  A st  ( T / A C d S ta t  F i l e
DLI Cont i i i v c i c y  LI T C I l i e  ( h A l

LA Pe r sonne l  I) i ~-t l - y  Co lu i t i - )  or other
S
~~’c I f i  ed Area

FL Perso uc- I  Di et by OpL ’mat in~ Locat  i on i n
CON (IS

LC OF Ficer  ~ Ai ia~~- a Coni h i  n ed Rcp ’a i t  s
Program Coi ivcr  s i  on , C u rr en t  Srs ~ c:;

U E2 ØI P i l e  E x t r a c t

I :A_ F Q Reserved for Tech ira  ii I ng
FR Mobi i i  za~ ion H 11cr  (R e s er v e s )
FS- l ’ Reserved Fur Tech l’ra j u l  n~

GA Gu a rd A i - n i t  ii Repor ts
CC Guard CooP ii~ d R epor t s  (~ ii i cer f~ A i i m e n
Gr LOM P r u - c z s  in t ~

GO DS (Gc’n O f f  P a t e  ~-v ~~t cnJ —
GO Guard Off  I ~:cr R e p o r t s
CR PCA RS (A~A; ~ RI :Sl ’Vf:S )

I IA Pers I Iuu ;a n Re I l’ c ri; Ii is q ( O f f ’ ic er G A i r  men 1

II ) l) rug  Abu se
I M I nt cgra  ted Mann i up . F i i e

I A - E D  Reserved for HAP Rd r i e v i l
IF M i c r o — F o r m  F i l
I C — U I  Reserved for  h A P  R e t r i e v a l
LI Mic ro  — F oru On — I i  tiC

U --LI Reserved for I , \l Ect vi  ( va l
EM M i c r o —  F o n  M o n I t o r
I N - E Q  Reserved for  l I A R  d et r  i c v n  1
1,1) M i c r o — F o r m  A ;:O I i  C : ;  t ion
IS M i c r o — F o r m  Sys~ L’O ~~~~~ ~~~ . t  0
LI— ~~ Rcser~o J O r  I I ’ d ki tr  i e’ a I



Code I ro::r ;; i i Series

Cou r se S t ;  I c i l y  I I I e
til l SA” -I : ;~~t -i ’  F l i e

iii i i i ’ t I ” a i rc1~.I2nt S F i l e
Ml) Tl’R A l - SC P i l e

~fl Pa i l >’ l oad F i l e
ME Pro~~/ A : t u ; ; 1  ‘A. ;n t hl y S;;r : ; :irv El  I c
PIG A c t u a l  S l i o C : ;  i ’  1 l i e
Pil l i ra m l  n ;~ ( : e ; - :; c Oat s P i I c
Pt) Tra i  i i i  n~ Ms ;: ’; P r o f i  I c  H 1 e
(11< I n c  t o r s  F I i c
Ml Pr o ) c c t c d l  Si u - I . i i i  E l i
M’1 R eq u i i  c’l : ; d ; l t . . ‘I m a n s  l l o t  d P i i
‘ I t ’  M i c r o — I  or ;;; A l l IS I n t e r f ace

I l v i  f lc t  t l : ; ; l  \‘c ’:: s P i l e

Av a i l a b l c / N o ; ; — - \ v .  j 1 a b l e  l i i  c’
N~; AN C TI ‘Pt IS

OA O f f i c er  (S;: ; ; P i l L ’
08 F l y i n L  I l on ; ’  -\n ; l y s i s  1 - l i e

Officer S tat  P i l e
Reserved f c c  I i i  ‘- I t O (In I quo;;

P A — P G  Reserved for Tech Tv: I ri fl ’
— PIt P r i v a c y  Ac 1. I I I  sto riv: 1

P1 l(es erved for  I _ -c h ‘I’ ’: m i  ~
P N — P O  Res o r t e d  f r ‘I ccl To:; m i
l’I ’ PAS M a s t e r  I i  I c  ( P M ’  l e v e l
l’Q Reser~’ed for  I c c h  ‘( ‘ r: n i  op.
PR P r i v a c y  Ac t . Tr ac P I n~ Sy : ;;  c ’ ;  ‘Al 5)
Ps —I ’:  Reserved for  Tee!; h r ,  I i i i  or

QA Reserved fcr  ‘I’cch ‘Ir a  i n  ing

RA Ret ircd A l  r ; :v ;fl M i s t e r  Fi I ~‘

RI ) R e t i r ’ d  O f f i c e r  M i - l o u  I t i c
I t t :  Res :rve (:0 , 1 1 -  l i d  PC 1 ; s ( f l i R i c t - r  . \ i r n c n l
RI ) RPJ 1S Ed j t ;
R U Reserv e  I n l  i sted I t c I t r t s

R eserve  Tabi e— ’ l ’ :~ 1t ’

EtC Re servo G r i d - -  l i
1(11 Tl)It1 P i l e
kM R eserve Mnn ’i~ , o ’  Repr o t  ;; t v  ~ t ( ‘ 1

• k() Reserve  () 1 1 ’ i c c r  Reports
RQ A i r  Pu r e e  A c t  1 _’ O f f  I i i  i ~~ I It - p o r t s
R Et A i r  Force ( I : : !  •: ~~ - ; ; ‘ ‘ : t ; • ’ R t t ’ t

}t e t i r c t n c f l t / , ’ lt , ! ’ ’ t  v’ S i  ;~ H Ic  ( \ ‘ t  i t )
RT Ret : r o::un t 7’ , : ‘ - , ; I t n  : 1  1 ‘ i  Ic ( I L ’  ‘.1 R i
RU R e t  I r I- l , l c n h / t~ ‘ r a t  i i ;  I
RV P r o j ec t CAP rFkt  Ih ~~f : t e
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I ~~~! -  Progr at ;i  Se r ies

5’ ~ EP ~) OO -2 Awd s ~ P c-c s P amp h l e t  by Uni t . s
I o n  ;a ;; i; C o ; c e u s  i i ; ; ;  I I A F  15c :vl c MPIt ‘ s

p I)MS EJH l i l y
St ;n d a r d  ~I I c r o f i c l I d  P roduc t s  ( l I A R  l e v e l )  -

SO Stat  ion Oi-~ a n :st i on  Ma s tY! ’
SI S t a a ] ; :  I i  Prodi ;c 1 : :  ( f l A P  l e t - c  )
SU S o f t  ; - ; ; i ’d  l i t  i i  i t i e s  ( l I A R I c c - - I )
SI~ So f t  Ica re S~ ’ a t c c .  (LII  I ; - v c I  )
SX I I A M I S 1’r a n s a c t i o n s (Pro! ;; Base L e v e l )

TA 1 !t.\ ! ’-I I S
T B — l i )  Sc hool Qun t a Con t vol Sys t o;:;
Iii —TZ Peservc -d for Tech T r a i n i n g

LIT Reserved for Sub system COLI C I f ,

- Resc’rv d .- 1  for (Va sh i up ton Ar -ca Support
(OP: Ph ’. ~ IWM I )D )
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VITA

I c- St or II i 1 Mv cc l  \ .~ s b~ ra; on 2~ S c ’pt e’ ber I P~ S nt -ar  P cf  l a n e  e , (‘;bi  ;,

He p;’sd ;; ;r’  1 i t - ~’ Sun P R i  ci.l :: i _ l — , ’.’ia~ : H 5h ScI ;o el  n e a r  J~ , ’.u1 I , Oh io

I P5 3 a ;~ I a ~tcndcd ‘l Ire i 7 o f i : ; ;~cc Cu) 1 - pc  , P. : r i a n c e , Ohio fr on ;- - h r i c h  Pc’

ci t e l  ‘:1cc degree  in  1957 . U pon pr : - :i ua t ion , he nt~s

er ;p io~-oJ 1 ) t he l- ’. u r . I of Sf: cat  ion at ( S rat f i c l d , Q u o  as a h i ; h rc }:ocl

i i t h i s o a t  i r s  ;o’tf u c i v a c e  t - :;c o ar .  Me en l i s ted  j u t  t ho  Air  iorcc and C ;  ~~~~ lc .I

in the  O f S i c r ‘Fr : ;  I n i  at Sch ool (OTS) prc :ram on 2 7 ( c c i ; ,  b-: r 1959 an d a

cd~, :;;; i S 5~ c, :j s~l on 72 - lar ch 1 p60. l i t  comp i at ed n av i  ~a t ion t r a i n ; n t  aid ra co ved

his w i n t s  an IS  SL: :c ’ , ,h er 19( ’O. In 1961 , he co::a~I c t c J  n: ;vi p .at i o n — i ’ o : n h : ; r o ; : : r t

t i n  iunp  a;i 1 ;‘ i s s i ; - ;’;cd to a 11-52 cr c ; ’  in t L ~- Strat .-pic  A i r  Co;- ’~~a n I  (S C )

He spe nt 7 y ea r s  in ~~~
‘•~~ pert or-:; i ti g c r e c  dot i c s  as nav i ,~oi t or , r a d a r — n : : v ~ p

f l i  c~ d in ’- l r -aa tO r , and fl  i - P t  C x v ; ;  i n ’ r  I n  the 19t h and 17th Po ;vh ; r ’ o c ’ ~

I’7in :s (5~ C ) .  Fi r  ens  ass 1 1 , , J  to t h e  o~ er~ t i o n s  :;t . tff  ol t h e  17th EOI ~~ I s I c J -

meri t Pj nr  (SAC) as a t a r p o t  st ; ’M , ’ O f f l  e rr  in 1~~a ’ In I p72 , he wa ’; a - ‘ ; j ’~fl d

to tI;; - h p d Ct r ,tu i c l~i n 1  (SAC) on the island of Gu ; ;n , whcre he i n s  a:;

aircrc;,’ t n r ; ot ~t ;dv officer for the 13-S2 Arc I,~~:i:t m i ’,s i on s  Ov~~r So ’;t i ic  ;st

Asi a . Pc w.n; assigm ( d to t l~e St rat ect i. c Air  Coa ’ and Ile C qu ar t ers  ; t a  L

the Joint St r : t tc ~ ic Target P1u nn .i i n ~ St a f f  at  Of fu t t  APP , Neh r asl :n in 1 P / h

unt i l  he c-o a red the Pchn ol of En~~ n evr in ; ,,  Air Force Ins t i tu t e of Tei ’tu: o ’~ n ;v ,

in August  1976.

Permanent Address:  Route 2 , Br and t Ro od

Defiance , Ohio 4 3P12
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