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ABSTRACT

T h i s  d3cu•en t resent s ~n overall ;enarai descr ip tbn
f o r  tt~e Nati~ial Milit ary Command System Information
Processing System 360 Formatted File System (commonly
r~~?rre1 t~ as NIPS or NIPS 360 FPS) an adva nced data
ma naq~~ ent systea w h i ch is operi tiona l o~ IBM System/360 and
Syst~ e/370 computers. It describes the capabilit ies of the
coepone nt s  which comprise the system: File S t r u c t u r e  (PS) ,
i’ile ‘laintenance (? N) , F i b  R ev i s ion  (FR)  , Retrieval and
So r t  Pro:essor ( R A S P ) , O u t p u t  Processor (0?),  Quick  Inqui ry
P’oc~ssor (QUIP), Source D3t~ Automation (SODA) , Online
SD~ir~~ Elit (E)II), Termin~l Pro:essln; (!P ) a~ d Utilit y
Suppo rt ( U T ) .

~‘his document s upersedes CS~ GD 15- 68 .
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~ENEPAI. DgScp !pTr3w

Sect ion 1

IN1’RODUCT ION

The NIPS 360 FPS is an aiva n:ei data ma nagemen t system
pr viil-i j powerfiL , efficient, and flexible da1-a mana gement
support to a wide variety of users. NIPS provides the
abili ty to stru:ture files, generate and maintain files,
r~ tri~ve in formation an d ou tput tha t in fo r m atio r~ in simple
o: :ou~ Lez arr ays on a variety of output devices. Seven
major processin g functions are proviiel :

1. Pile Definition (structure)

2. Pile Generation and M aintenance

3. Pile Revision

4. Data Selection and Orde ring (retrieval)

5. Formal Report ene ration (outputt

6. Terminal Pro:assing and Display

7. Utit.ity prog:ams supporting table generation,
subroutine loading and data conversion , amon g
othar s.

8. Dat a Select ion and Report Generation from n on—
NIPS data files.

NI? 5 functions under the Pri mary Control Program (PCP),
t i~ muLtipr ogramm in g w ith fixeS numbe r of tasks (MY?) or the
mu1 tipr o~ ramm ing with variable number of tasks (MV?)
vorsion s of the 1311 Syste m/360 Operating System. NIPS also
f u’i:ti~~ s under IBM Sys:em/370 System Control Programming
)~~‘rating System/Virtua l Storage 1 (VSI) and Oper ating
Sys~ ei~%/Virtual Storage 2 (VS2) . Using multiprogramming
cd~ abilities, NIPS permits online ftmctions to pa rallel the
noLm a l background or ba tched pro:essin; f un:tlons. NI PS can
us~ a broad rarn ge of hardware since input/output device
In I~ pendence has been retained. Core sizes are relat ively

1
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FN}~PA L D ESCRIPTION

noncritica l in that NIPS will function within 90K of core
s?sory . Core usage is 4yrtaaic, permitting NIPS to ma ke
raa imum use of the part it ion or region of cor e provided by
th e  op e r a t i n g  system.  Mini mum :ore requirements for NIPS
m l  t~ e oper a t in g  s y s t e m  are 128K for  s ingl e pa r t i t ion
sy s te ms a n d 256~ fo r  mu lt i tas k i ng  systems u s l i g  t h e  onl in e
~aD ab i l i t ie s .  r h e  design bas e was a 5/360 M odel 5Oi~;
however the instruction set utiliza tion was limited to the
stm r~dar d in stru ct ion set and t~e decimal feature
in ~~~r U t i3flS.

~TP5 will support data files organized with the Indexe S
3e4u~ ntial Access Met hod ((SAM ), re sident on a direct acce;;
;~~ r t j ?  Se-vice (such as an IBM 3330, 23’U or 2311 Disk
st)r3qe Device), and the Sequ e nt ia l  Access let ho i (SA M ) ,
r?3 i- 1~~rIt on t a e  or dir ect a~ :ess devices. W h e n  in s t al l *~~
on 3/370 with OS/VS , NIPS will suppor t data ~‘les organiz~ c1
ur .~~er the Virtua l Storage A::ess N~ tkod (~ SAM) for batch
p r ) ;  - s 3 i~~7.
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GENERAL DESCRIPTI ON

Section 2

FI LM CONCEPTS

As in most g?mera l ized  systems, NIP S is d es ign ed to
p~ rmi’- nonprogrammers to specify data  structures .~ quired P o
support a job funct ion. This is done by a s iapl? ,
n-i n i n ~ful langu3 ge conve nient to the user. The ~ y s L c - ~a
[~~L-forI s exhaustive diagnostics and grants a high degree  of
i rIep ~ndence frovt the physical sto rage of da ’- a , a l t h o u g h
a’~ers 1u3t be aw ar e of the logical relationsh ips betw een
d d t a  ?lements . Terms used in this text are defin .~d a;
f ’ - L l o w s :

Dat a base — A collection of data , suppo~~t~~~ -j  t L i
general mission or f unction of t~~insta l la t ion. It is typ ical l~ com-
posed of ma ny d i f f e r e n t  l o g ic d ]. d a t a
set e (com.only called f i l e s ) .

Dat a f ile — A logical set of dat a e1~-~~~, L -; , ~~~‘~p - 
-

int o associated arra ys called ~~c~~ds.

Data file rec):ds — That collection of data e le men t s  id~-
tifiable by a unique data valu e ot key.

?ield — A single da ta element,

S~ condary/ k ey - — ~~ae~ :a p a bi l it Y  to i n d e x , o r acces~;,w or S i ndex ing  th~ contents of a data f i l e  by a
mea ns other than the record  id m t i t i r .
Th e indez data set is a logica l d~ t i
set of all inde x values and the deI t 3  f i l e
record s a ssociated with each.

P i ’~ a pveria g a br oad spectrum of ‘4suhject s may be
r ;~~~i V ? t  by an inst allation in varied for ms and from ma ri /

i r c ’s .  This data is ca tegorized by subject and added to
: ) L I ? c t l o r ’  of sim i la r ly cat egorized data called a 1~~t t

~~ . ro aid in placing sich ele me nt of data in t o  t h e  f i ~~’,
~u I ~;ubsequently retrieving it, the files have a def in iPe
s - i c + u r e  pattern called the file format. The file format

3
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~~‘N EPAL DESCRIPTION

is designed to group si mi la r data ; i .e.,  desc ri ption of an
a~ ti vity, event , person , or thing. Each of these groups is
called a file record. Thus, a format ted file is an ordered
collection of file records, each of which contains data
arranged according to a pr ev iously established file for~~t.
In ~IIPS, the field is the sma llest named entity processed.
B y  u se of a capability called partial—field notation, a user
may refer to part of a field. However, direct r eference in
the silpEes t form defines field as the lowest—Lev el element
or a file record. The system prov ides for grouping
contiguous fields in the record and defining a name for the
r~su1tmi t string. These composite, concatenat ed fields are
called groups in NI PS termi nolo;y. Nesting of defin itions
(~jroups of groups of groups) is per mitt ed and is effectively
unlimited in depth of the re sultan t array. Data file
r~~or~ s, therefo:e, may be defined as logical collections off i e l d s  and/or groups.

It is almost alwa ys necessa ry to carr y hoth repet itive
art S ~,mrepetitive information in a file record; NIPS
provides for this n eed (f igure 1) • Data that occurs only
o . e  per record is called fixed data. The data elements are
t.•raed fixed fields. A Sefinable data pattern that recurs
p~ r i o d i c a L l y  wi th in  a recor d is called per iodi c dat a. Su ch
f . e l d s  are  therefore  termed periodic fi elds. Collections of
f - e d s tr ings ha v ing the same form at are called sets.
T-t~~r~ f r e , the s tr i n g  of fields containing nonrepet itive
d r t a  in a file recor d ~~y be def ined  as th e  f i xed set . A
m i x i m n i  of 100 f ields may be defined in a fixed set.
p~?r iod i c fields, grou ped and recurring as strings, are
t~ ~m e i  per iodic  set s , while one string of such a set is
ct l lc d  a pe ri odic subset. Up to 255 different periodic sets
conta in ing  up to 100 fields each may be defined.

!~I?S provide; st r u c t i r e m  composed of 4 m aster segm ent or
f i x e d  set , with one level of su bordinati4 ~the periodic set
or set s) • The forma t of a f ixed set is c~~ stant throughout
th~ file. More than one periodic set may be de fined in the
file structure, but as in the case of the fixed set, the
f o r m a t  is constant throughout the file on a sat— by— set
basis. In other words, th. f orma t of the first~ periodic setill ?a:a record is t~ e s a m e, and the format of the second
p-~rio1ic set in each record is the ~~m .  Thi s  is val id  f r
n -c it r ? cor d  of the file. Formats of Periodic Set 1 and
Pc~riodic Set 2, however , need not be the same.

4
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~ FN ~~R A L  DESCRIPTION

The system provides two o ther  type s of dat a storage.
F i r s t , th e  user may inclmde a variable field within the
definition of each of his f ixed  or pe riodic sets. As the
name implies , this field can contain var iable length
character strings and is included in ph ysi cal s torage only
w he n  t h e r e  is actual  dat a in the  field. Second , the user
may cau se the  system to structure several var iable  sets.
Each variable set contains a var iable lengt h character
string and exists o n l y  when data is present.  The  principa l
d i f f e r e n c e  bet ween the v a r i a b l e  f i e ld  and  the  var iab le  set
i.; in  ‘he i r  association wit h ot her data element s. The data
i~ a variable field is specifically associated with the data

a f ix e d  set or a ;ingle periodic subset. Data in a
v a r i a b l e  set is a logical collection a ssociated wi th , but
suborlinate to, the fixed set . The only relationship it has
w i t h  periodic data  is that of a coma n parert fixed set
D a t a n a y  be added t o  or deleted from the  var iable set.
~‘~t r i ev al of record s based on the con tent of variabl e data
f i ~~lds  m a y  be performed by either executing a scan of the
f~~ ld for the qualifying va lue (~~ or b y  em p l o y i n g  ~he
k : y w o r l  i n d r x ing  c apab i l i ty .  There  is no l imi ta t ion  as to
t I ~ len g t h  of a var iab le  set .

s-~~or~~a ry  and  k e y w o r d  i n d e x i n g  are o r t i n r ~~l c ap a bi li t i es
a~ a il a h le  to en a b l e  a use r to h ave  more f l e x i b le  control
ov~r is data. A file indez serves ess~ntially the same
purpose as an index for a b ook. Given an abbreviat ed
su~ ject or topi c, a book index lists all pages referencing
t~~it  t op ic .  Given a field va lue , a f i l e  ind ex lists all
d a t a  r e c o r d s  c o n t a i n i n g  t h a t  value.  The purpose of suc h
ir iI -~x i ng is to reduce the t ime re qui re l to q u e r y  a f i l-~. It
d o t s  t~tj S  by checking f i le  index values specified by a query
to 1 -t e r m i n e  whic h record s must  be e x a m i n e d  in detai l  to
s a t i s f y  t h e  search  par am eters. Only  these records rathe r
t k - ~~n the entire data file are searched. Secondar y indexing
i~’ t h e  method for  specifying fixed—len gth fields as indexes
an r e t r i e v i n g  records ba sed on the conten ts  of those
f i ~~1.ds . Keyword indexing is the method for  specifying
v~ rial)le fields, variable sets and fixed—len gth fields as
i r i ? x~~~; selec t ing  value; f rom the  f i e ld  as k e y w o r d s , a nd;
rc~~riovinq records based on the  pre sence of ~he  key w ords
wi t a in t he  quer ied fields .

5
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GF!I !RAI . DES CR IPTION

Data  files which hav e been created by other data
m anagement system s or by specia l pur pose programs can be
pr ocesse d by NIPS for data retrieval and report generation.
This is a basic capabilit y inte nded onl y as an ini t ial  aid
in e x a m i n i n g  mon—NIP S data files. To use the full
capabilities of N IPS  these data tiles should be con verted to
a s t a n d a r d  NIPS dat a file.

7
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GENERAL DESCRIPTION

Ssct ion 3

SYS?U ONGAN IEATION

The six •ajor proc.saing components and the general
u t i l i t y  comp on e~t each per form a general task and ace
associated with a general cla ss CC function s to be
per f o r• e 1.

The File Struc turing (FS) , File Revisio n (~‘R ) ,  an d Fil e
iaint°nance (FM) components a re primarily concerned wit h the
ci n a t i o n , reorganization and maint enance of the system
files. The Ret r ieva l and Sort Processor (RAS P) is the
p~ L m a ry informati on retrieval tool while the Outpu t
Processor (OP) componen t provides for formal report
production . Finally, the Terminal Processing (TP) component
pr ,v ide s onlin e N IPS programming, file interrogation ,
atintenance , and output sa pahilides throu;I a variety of
local and remote terminals. Thes e include the IBM 3277 ,
2~50, 2260 and 226 5 displa y te rminal s, the IBM 1050 dial-up
c r 1  IB~ 2741 teraim als . Each component, as well as the
u - il ity component , is discussed briefly in this section.
Tr e applicability of this syste m to a specific task area can
on ly  b~ evaluat ed at the detailed level. This description ,
therefore, suggests only in the most ;enera l  te rms  the t r i e
d p t b  f t h e  actual softwar e system .

3.1 File Structure

This system compone nt permits the use r t i d e n t i f y  his
d i t a  f i l e  and i t s  secur it y classi fication and to  introduce
d ~f in i t  ions of the fie lds, grou ps, and sets tha t  are to make
up u s  d a t a  file. Althou gh there is theoretically no limit
to ~he number  of unique da ta  elements that  can be named in
a si n gle f ile , the  system imposes a practical l imit  of
a~ proxi.ately 25,000 na me s. Str uctures are li.ited to a
s a j l e  level of sabord inat ion . At that level , however , up
t 255 differen t per iodic an d /or variable sets may be
sp e c i f ied .

8
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G E N E P A L  DESCRIPTION

There are also size restricti on s in the length of a
s iuj i e  periodi c subs et or f ix ed set. This constra int is
1,000 bytes  in the current design.

Fi le  records ( the  collection of the  f i x e d , periodic, and
v ar i ab l e sets which are uniquely identified by a record
identifier or key) are less easi ly def ined  as to size. The
system performs dynamically , giving the user a high degree
of f lex ib i l i ty .  As a worst—ca se condition, t h e  system may
l imit t h e  user to 99 ,000 byte s per f i le  record. Ho wever ,
the  sys tem loa1s into memory only those sets referenced by
the job, thereby effectively pe rmitting a significant
expansion of  record size.

Dur ing  the  f i l e  defi nition pro cess, the user may desire
to specify in advance certain automatic function s such as
con v ers ion  of :et r iev al literals to coded f i le  va lues,
o u t p u t  data con versions or edit i ng . If f i le  indexin g is
desi red , the  user indicates which field or fields will
provi de the  index  value; . The PS component provides
m e ch a n i s m s  foL this purpo se and reco r ds t hes e
cha r ac t e r i s t i c s  in the basic File Format Table (F?T) .
Record control or key fields may be defined as a single
field r a string of mult iple fields. The only limitation
is that the total record control gro up may not exceed 244 —

characters. Periodic subsets may also have data fields
assi gned for sequencing and control wi thin the  record. If
the use r does not. des ir e to provide these subset control
elements, the system will cre a te seqsence n u m b e r s for t h e
control function and will •aintain them as a normal part of
the PM funct ion .

PS provi des a simpi’, conve nient vay for the user t o
specify his file format and requirements. Using a simple
free-format language which use s defaul t option s, the user
cam specify the Logical data associations he desires.

Additional limitations to the PS component are as
follows:

o A aazim um of 50 subrouti nes/tabl es may be
defined for a file.

o A maximum of 50 edit mask s may be defined ,
eac h not more th a n  69 characters , and the

9
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G E NERAL DES CR IPTION

aggregate to ta l  of edit ch aracters must not
excee d 1,000.

o A to ta l  of 100 fi•lds or gro up s may be defined
for each set.

o A maximum of 99 fields may be def ined in a
gro up .

o A at~ x iau m of 50 gro up. may be defia •d in a
set .

o Coordin at e fields may consist of 5, 6, 7, 8,
11, or 15 cha racters only.

o General. syste m conve ntions as to names and
pu n ctuat ion must be followed.

FS is also used to describe the f orm at of any non—NIPS
d~ ta  f i le  to be processed by NIPS. In descr ibing the  format
ot the f i l e , t h e  user must be aware of the various
r~ s tcic t ions and lim itations that affect non—NIPS
p i - : es s in ; .  These include a maxi .um size of 1000 bytes in
a single record format, the required presence of a non-
r ep 3 a ’~ing record forma t to  se rve as a fixed set , the
p lesence of one or more fields in each record forma t to
serve as record I) fields, the pre senc. of a single field

4 (up to 10 byte ;) which aniquely identifies each record
f o r m a t .  ~ lso , the genera l restric tion iduich apply to a
standard NIPS file also apply to a non—NIPS file.

3.2 Tile Revision

The ~~ componen t provides the capa bili ty to revise t h e
f o r m a t  in which data is stored in a NIPS data file. This is
accomplished by the compa rison of the PFT describing the
file in its current format — to the F!? describin g the  f i le
ir its revised format, FR will genera te , as a result of the
:oipa r ison , FM logic statements which will be used by FM to
copy selected data elements into the n e w  f o r m a t .

PP processes data on a field basi s only. It will permit
th ,~ addition , deletion, and relocation of fields as well as
changes to their storag, mod e , size, and name.  Periodic
sets  ma y be del et ed or rebcated . They may also be added ,

• 10
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GE’IEPAL DESCRIPTTON

but ito da ta  will, be incladed, as a direct result of FR , in
either new sets or fields. FR will  permi t f ie lds  from a n y
set in the old file to be split i nto several sets in the  new
fits. It will m t  permit fields from multipl e sets in the
old file to be merged into one set in the new file. T her e
is no way for FR to logical ly connect the subsets of two
existing sets. The F M logic s tatements  generated may be
m o d i f i e d  by the  u ser  to suit his need s.

The only limitation is the need, on t h .~ part of the
n~;er , to recompile his FM logic statements and any
r~trievat;, outnits, and termina l queries which might be
at f ected as a result of file revi sion.

3.3 File Maintenance

This compon ent provides the user with t broad a n d
f~~~ ibl e capability for ge nera ting and maintain ing dat a -files. Using FM component feat ur es, the user may add ,
d~lete, or chan ge file recor ds , pe riodic sets or subsets,
an t  var iable  sets. Also, t h e  user say modify or change file
fields and may change (increase or decrease ) the  volume of
d a t a  associated wit h any file record. If indexing is
specified for the file, the inde x data set is also
m aintained. This mainten ance is automa tic and transparent
to the  user .  These funct ions may all be accomplished in
parallel, or in a single pass of the master data file ; they

4 
I3~~ be accompl I shed by virtually any mixture of unsequenced
i i ipu t  transaction forma ts. M ultiple fi le ma in t enan ce passes
ais permitted to support data dependent activities.

Input materia l may be record s which are either fixed or
variable in lengt h and may be b loc ked or unblocked.  Storage
media  f o r  irpu t  ma te r ia l ma y be any supported readable media
u r d e r  t a c  oper ating system.

All processing is controlled by logic statements
prov ided  by the user. These sta te ments  nay be wr itten in
s it n e r  a .acro—l ike  progr am mer-or iented l anguage (POOL) or
a high- level proced ura l~Eng li sh—l ike  lang uage (NFL) which is
ea sy  t~ learn and simple to use, yet pow er ful  and flexible
et ough  to eff ic ient ly  ac:omplisji a wide range of file

• m a i n t e n a n c e  funct ions ..  The user ~~ay perform functions using
da ta  f rom the in put t ransact ion , the master  dat a f i l e  4
record , records f r o m  ot her NIPS files, or all three. The
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Ordinary Maintenance (ON) feature of FFi permi t s the user to
w r i t e  logic statements containing 051) ON tr an s a c t i o n
t es :r i p t,r  car ds which can perfor m autoin a~ ic validation of
t r a n s a c t i o n  data and unconditional upda. t’~ I:l i f  f l e  fields- .
The ON s ta tements  can be com bined w i t h  p I ) 1 J, st a t e m e n t s  to
provide additional user flexibility. A l l i n p u t/o u t p u t
functions are performed automa tically by the~ component;
since the languages are indirect, t h e  use r ma kes his
references using the field nanes he has assigned as
i e a n i n j f u l .  t i t les  f dat a elements. Th c 1an ~j u~t~~es inclu~ e
i n s t r u c t i o n s  tha t permi t automa tic t ah1- ~ v a l i d a t ion 3C

onv ~ rsion or automat ic linkage to u s e r - r r - -~v i ~i ’~d , specia l-
~‘urpose subrout ines .  The i n d i r e c t— a d d  rr~s~~ n j  capability,
u s e d  f r  processing field—init iated corre-~:tio~~~, ~s anoth~ r

~‘M t~~a ture .

!n addition to maint enance (or q e n ~~u~~~ io n ) - f  a dat ”
file , t~ is compon en t per m it s the user tn  ~:r ~~- a t e  a ux i l i a r y
o u t p u t  f i l es  simultaneously wi th th? t e r~~ r~~c~’ pr~~c~~ 3.rhe  system will permit  the  generat ion of t w o  - - ~e~~~’.dent
pr in - ’~ st r eams, two indepe ndent  punch ~ ie~~~~- , a n d  f i e
a u ~ i 1 i a r y  sequen t i a l ly—or ganized out pu t s~~r e a n s  (tape ~ r
- l iLec t  access volumes) in pa rallel with the p t i ’~ ‘roc~ ssin ~f unc ~io n .

‘~~nerative cod e techniques are used i i  t h e  ~ct ua 1 d~~ i
nan ipu l at i on .  To avoid w a s t e f u l  re~ en e r a t~~:)p , t h e  sy s t e ~i
p r ov ides  a complete, automatic library rnain~~ nanc’- function
tor ‘-he user’s logic statements. f1a~~n t r ,c~~ ~ xecut ion ,
t h e r ~ f o r e , m a y  consis t of ez ecutin ’: r r ~~~t o r~~d log ’
~;t~tt~ ments, compiling logic statements au- ~i’~r~~r~ upda t ing,
or c om b i n a t i o n s  of these funct ions .  T h er e  ~ :- no l i m i t  to
t h e  nu m ber of d i f ferent sta te me nts t h a i  cer ~~‘- ~~~ ecoapilei
a n d  r e t a in e d  in t h e  library ,  or to the n u m ~~ - r  -‘f : t~~tenc?nt~:
that can be used in a single file u�ate run .

A d a t a  file may be maintained as an I S A l , SAM or VS AN
l e t s  set. Large 3 A M  files may be segmented in t o  v~ lum es  of
-J a ta  records containing a range of record ~~~ r .  ~ hese m ay
~hen be updated and queried individually or in oroups. For
~i SA~i file that is indexed , volume con t r’- i i r f o r ’~at ion is
r ’r o v i d e l  so that guer ies agai~~ t the f i l e  ne’~d pass only
-h os ’~ volumes conta in ing th~~ candi1ate c-rOs a pp r o p r iat~-

* o t i e  q u e r y  instead of the entire data f i l e .  1’

• 1
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GE ’IEB AC . D E S C R I P T I O N

Other component functions provide for the creation of
summarie s, run logs and/or audit trails during file
processing . These functions are specified by the user an d
are not limited to a set of pradefined system capabilities .
They are as simple or complex as the user’s requirements
dict ate.

L im i t a t i o n s  t FM inclade the following:

o M aximum siz e of transaction recoi~ s 1,000
charact ers.

o A ma x imum of 214 logic statem .~n t s  m a y  be
compiled in any one executi on of ~ i.

3J1 !~e tr i e va l  and Sort Pr ocessor

The RASP component, primary retriev er of the syst~ m . is
charact erized by its voluminous , batched —p re ~-e~s r,T
; pabitities. osing generative code technique~ . r - J~~P
ihcludes an automatic library na~ nt~nance c a p a b i l i t y  ‘~~i
p.rmit s broad utilization of the st~ki~ding query. Coapils’~
afld-g o modes of operation permit sa ti s f act i ~nt ~f t h e  ad her
q u e r y  r e qu i r e m e n t  and  compl ete inter~-’inglir’i of c~~ p i le— p ’ - .
go and standing query processing in a singl e lob proces s i.~p~ r .i t ted.

PASP uses a s imple Eng l i sh— ii~~~, f r e e — f o r n ” t
cond i t ion/ ac t ion  language which is flex ib L~ in no t a t ion .  B y
s p e c i f y i n g  the  retrieva l c ondition , the user m a y  ~~~~~~s p e c i f ic  reco r ds to be re t r ieved f ra n  t h e  dat a  file .
com pa ri son opera tors  pr ovided a re  the n o r - a l  e~~~ai t o ,  les s
tha n , gr e a t e r than  and between . All  nay he” prec ed ed by t b r
nogative operator “not.” Boolean conrec~ors are p~n it~ e~~a; are up to eight levels ot nested parentheses. rwo

p g-’ographic retrieval operators are also provided : i rregula r
area and circle sear • The fo rme r is  of i n t e r e s t  in t h a t
i~ provides area—to—ar , ar ea—to— line , li ne- 4- o— l ine , an d
p’)int-to-area ~~pabilities and is not c o n s t r a i n e d  to convex
e!:ea definition s.

“he true power •of the processor, however , is not
d i r e c t ly  indicat ed by  the  l a n g u a g e . Th e  scop ’~ of  t h e
p D:essor is more directly related to its ability to provide
m~ ny  answer sets, each of differe nt control or sequen~~ , by ‘
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G ’ N E P A L  DE SCPIPT~~ON

a single pass of either the entire data f i le  or on ly  those
r~ ;ords selected as possible candidates for retrieva l by
index processing. In Rf SP, the simplest qualification
s~~tement is called a condition. Satisfacl ion of the
cni~dition assigns the output of the file record (or a
s—1 ~ ct~d portion of the file record) to a tempo rary file for
later system sequencing. Since the user m ust f req u e n t l y
output information from a file record in several sequences ,
e tch condit ion statement .y have seve ral associa ted  sor t
s l t ?m e r I t S .  Each sort statement is simply the string of
f ~elds and/or litera ls upon wh ich the user desires t~
s’ gurnce the a swer records. Condit ions may be prestored
w rh their associated sort statements on the’ quer y library.
E’;i entry on the libr ary is termed a query title. S ince
t~~e user may need to define several different criteria i~s l e ct i n g  q u a l i f y i n g  records, the  capabili ty to  associate
d~~f f e r en t  condi t ions  wi th  a single ti tle is des i r ab l e .  Thu s
t- e system permits mult iple conditions per title entry. The
t~~ al number of conditions and sort designations may be as-
l~~ je as 255 per title entry. Fi nal ly ,  i n a s i n g l e  f i le
pa ss, ti? system will accept up to 96 title req uests. tn
sL~r t , the user could process 96 times 255 an swer sets in a
sinjl e’ file pass. This limitation is consistent with the
ov~~:all system philosophy to establish limitat ions on a
vc ~. ume or size level that the user normally will ne ve r
r’ a c h .  Index processing will be used by RAS P when  specified
f~~r the file and desired by the user at run time. R A S P  w i ll
ai-alyze queries for conditions against index fields , w i l l
tli e~ examine the index dat a set, and obtain a list of
rc: -~,r ds wh i ch contain the a ppropri a te val ues as sp”c i fied  in
th~ queries.  Only these records, rat her than t h e  e n t i r e
data file, will be exa mined in  detail .

M ost re t r ieva ls  compare field con tents to lit erals
) J j d C d in the query statement. The syste., however ,

p~t ijits restricted comparison of field contents, one field
to %n ther , as well as the normal literal mode. A utomat ic
conversion of com parison literals from external form to file
form is provided, and partial field notation and/or litera l
masking is also inc luded.

From a prog r ammin g v iewpoint , the resul t of t h e  RA 3 P
pi -~~ss is slightly different from that sensed by the using
a i- ~~lyst . Al though  RASP give s the result that would be
a; iev? 1 by redun dantly outputting data records a f t e r  each

S
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C F N E P A r .  DESCRIP TION

guali.fi:ation , ii practice t his redundant output is avoided.
Instead, a technique is utilize d tha t pe rmi ts sequen cin g of
the resultant answers by pointers rather than physically
sorting the data records themselves, Seq uencing t ime
improvem ents of well over 10 to 1 above normal file sort
times can thus be achieved. In a pplication s vhec e a
rotrieval results in high volumes of output, this attribute
is critical. The result of RASP processing is a subset of
t~ie interrogated file; after processing by one of the NIPS
ut i l i t y  programs , this sub set may be f~E ther  maintained ,
r~ t r ieved f r o m , and used as input to update another data
file.

additional features of the component are:

The ab i l i ty  to modify retrieval values and sort
f ie l d specificat ions at ex ecutio n t ime th rough  use
of the skeleton query feature

The use of user—written subroutines to qualify data
through u se of the FUNCTION operator

rh~ passing of informati on gen erated by user-
wr i t t en  subrout ines to the output processors
through ice of system- provided work areas.

Limitations imposed on RASP as are follows:

o M aximum number of SORT or SELECT pair s per IF
or PU~~ NER st at ement is 20.

o f1aximu~ number of BIT nam es per retrieval is
50.

3 M aximum number of statements per retrieval is
256.

o Maximum num ber of subrout ines per retrieval is
20.

o M aximum num ber of clauses per statement is
256.

o Maximum num ber of retriev als in a single file
job is 96.

15
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o Maximum number of retrievals in a merged f i le
job is 1. -

o M aximum nu~~er of files in a mer ged file j~~b
is 10.

o Maxim Um number of field or group names per
retrieval is 400.

o Maximum number  of re placeable var iables per
ret r ieva l is 255.

o M a x i m u m  n u m b e r  of car ds per s ta teme nt is 27.

) Max imum number  of characters cons t i tu t ing  a
list of multiple data va lue s in a clause is
250 total  characters in the list plus 3 fo r
each va lue.

o Maximum number of operand s fo r  all SO %k Y
s ta tements  in one RAS P job is 340.

3.3 Output Processor

Thi s large component is a report generator. As such , it
i r c i u d e s  capabi lities for fo rmat t ing  extremely complex and
l~ n g ” h y  report s. In addit ion to the nor mal pa ge f o r m a t t i n g
ci~pahil i ties , the OP inc ludes a compl ete logical
condi t ion ing  capabilit y, computat ional ca pabili t ies,
si mear iza t ions, totaling,  m u d  sub totaling . In addit ion to
th ?  c~ iputa t ional .  capabilities, one and two dimensiona l sun
and  count  matri xes may be spe:iti.d. It is a complet~ and
c o m p r e h e n s i v e  report generation sy st em driven by a master
d i t a  f i le  or by the result of the re tri eval process . An
i r t e r f i i e  output  capabilit y allow s access to secondary f ile
r ’~cords d u r i n g  the output process. Data •L em etm t s  f rom t hese
s~ c o n d ar y  files ma y be co•bined wit h primar y file data to
produce a composite report. Record s are selected from
s?coniary files by means of pointers within the primary
f~le. )utput may be in print , on card , disk , or tape, or it
m ay be any combination of these. Classification cove r
pages , downgradin g information, and warning in dications in
th e  case of cl assificat ion differences are automat ically
p r o v i d e d  by the compo ne nt .

16

- —~~--~~ 
- 

-



G E N E F A L  DES CRIPTION

A f lexible, free form use r lang~~ ge is provided . As in
th~ other components , generative code techniques are
utilized to produce a Report Instruction Table (PIT).
Therefore , OP includes a compl e te , au toma t i c  libt ar y
c a p a b i l i t y .  Debug modes assist in the checkout of complex
report formats . I mplicit an d e xpli ci t data conversion
a nd / o r  ed it ing  is also included. Any num ber of reports may
be published from a file or RASP output in a single run.

Maximum limitations to the OP component are as follows:

o 140 repor ts  may be structured in one OP run.

o 10 da ta files may be referenced in one rep~z t .

o 42 sets may be referenced in one report.

o 30 subroutines may be specified in one report.

o 550 named lit er als may be defined within one
rep o rt .

o 52 characters is the maxim um literal size.

o 8 ,192 bytes c onstitute a compiled individual
lev el 1 statement .

o 5 re t r i ever—gen erat ed work area va lues are
used per set; each one is a full word in
le ng t h.

3.6 Terminal Processing

The TP component provides NIPS users with an efficient ,
fl~ x ib le mean s of )per at ing in a terminal en viron ment , This
component provides the NIPS interface to support local IBM
3270 Information Display Systems, local or remote IBM 2260
Display stations, local IBM 2250 Di splay Un i ts , the IB M 274 1
c o mm u n i c a t i o n  Termina l s , and th~ IB M 1050 Data Communicat ion
Syst~ m (Dial—up). Th. num ber of devices supported is
l imit ed  on ly  by the hardware config urati on and  the loading
ot ‘he s ystem . The TP component permits uti l izat ion of
t h ese devices in a true online mod e , al lowing d i f ferent
t~s~s to be initiated from the devices without scheduling

17
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G E ’ I E R A L  D~~S CR I P T T O N

th~ t a sk s  through the  normal  oper at ing system job stream.
The component consists of tw o  major  function al sections, the
TP Monitor and the TP Supervisor.

“ha TP Monitor  is normal ly  core resident in a single
partition or region . This section of the component services
Ievi~ e requests, per for ms input/output  queu eing, and
controls task assignments. De pending on user en vironmental
requirements , one or more PP Supervisor (s) may reside in
machine core. Their primary function is simpiy to provide
interface for IP applicat ion progra ms. Output jenerated by
t h e  application progra ms is ma d e  availabl e to the  t e rmina l
user fo r  paging in the conversat ional mode.

N I D S  provides the following terminal  application
pro~ r a is  or components :

a. Quick Inquir y Pr ocessor (QUIP~ is designed to give
the user a powe rful da ta retrieval an d displa y
capabi l i ty.

b. Source )ata  Auto~~ tion (SODA pro vides t h e  user
w i t h  a means  of exe cu t ing  a precompiled file
maintenance logic statement against an u p d a t e
transaction entered by an operator at an online
t e r m i n a l .

:. Online S urce Edit (EDIT) provides the ability to
enter , manage and edit NIP S and ALC source cod e
language  stateme nt s at  the termi n al a n d  to submit
j o bs to t h e  ope ra t ing  syste m for  batch processing .

d. u t i l i t y  progra ms provide the abil it y to  send
•essages and data between terminals and to
coa.unicat e wit h the compu ter operator.

C. F0RMATT~ R allows the uma r to defin e a display
f o r m a t  for a CRT and to use th is  fo rma t  at the
t e r m i n al to enter data. This data can t hen be used
by the N I P S  appl icat ion  prog rams PMS ODA , ~ J IP,
BLAST , EDIT , or a user wr i t ten  program.

The Q U I P  language consists of a s impl i f ied  out put
l t n ; u a q e and a subset of th e  RASP language.  A l t h o u g h  ~J I P
w i s  designed primarily for terminal, applicat ion , it can also
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GE~I E R A L  DE SCPIP TI ON

be operated in the batch mode to pr ovide a simple , efficient
tool to process ad hoc que ries. When executin g QUI P as a
problem program in t h e  online terminal environ.en t, it
re qui res  a direct access resident I SAM NIP S dat a file or a
direct access resident SAM da ta  f i l e .  In the online
~n v i r o n m ? ~~t , Q U I P  can als o create and subsequently
interrogat e a subf i le  of a NI PS file. A NIPS data file
or g an i z e d  as e i ther  15kM , SA M or VS AM organizati cn (tape or
lisk r a sident )  is acceptable when  QUIP is execut ed in the
i a c k y r o u n d  environment . Wher e  possib le , QUIP  w i l l  at t empt
to l i m i t  the  number  of data records that must be ex amined in
le ta i l  t h r o u g h  the use of file indexing in the sam e manner
is RASP.  The QU I P  lan gu age allows user or sys tem formatted
)utput lines. One and two dime nsional sum and count
:~atrixe s can easily be specified in add i t ion  to
computational operations. An additional capabil it y alloys
th~ t er m in a l  user to select an OP BIT f r o m  t h e  user  l i b rar y
~nd display pages of the out put re port on the terminal.
)U IP  provides an in terf i le  output  c a p a b i l i t y  in the same

as OP. Data element s extracted from secondary files
ma~ be combined with p r imary  f ile  da t a  to produce a
:ompr ’site report. QUIP can also be used to retrieve ar.d
ou t p u t  data fro. a non—NIPS data f ile. Non-N I PS processing
ras be performed in the online or batch environment aga inst
—~it ttpr SAN , 15k M or VSAM files. Many of the QUIP
~apabilities available for processing a NIPS file can also
ue used for processing a non— NIPS f i le , i n c l u d i n g  in terf i le
)utp ut processing.

The SODA component uses a free— format  keyw ord language
consisting of control statemen ts which i~~ ntify files,
re;ords, report formats, correct ions, and disposition
ict ions. Given a file , SOD A will fe tch  the record
tientifici in the update transaction, and provide both the
record and the transaction to the l ib ra ry—stored  logic
;tat9melt which per forms the required edit and update
:: I lnct j on . The record is returned to the dat a file in
ip ia-’ ei form under operator control. The user’s input
ransaction is validated by the logic statemen t during

- ce c ut ion.  If errors are det ected, immediate notif icat ion
~ay he given to the termina l ope ra tor. The use r may correct
niividual lines of his transaction, using the standard TP
-orrection procedures and repeat  the SO DA request. The user

- ay alternativel y enter key—numbered correct ions to
~niiviiual fields and repeat the request. SODA will
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aain ~ ai n f i l e  indexes , if pre sent , in the same m a n n e r  as FM.
SODA ca~ ’~~t be used to perfor m f i le maintenance on a YSA N
da t a  base.

The EDIT component provides the capability to enter and
maint ain source langua ge statements from the term inal. The
sour:e statements may be stored on a libr ar y and  mod ified
fro. the terminal. The modifi~ 1 source statements may then
be edited and any error s reported back to the termina l
opera tor .  When errors ha ve been corrected , a Job Control
i.~ nju a~e (JCL) 3tream y be con structed and subm itted to
t h e  opera t ing  system as a background job.

The NI PS TP u tl i t y prog rams include the capabili t ies to
d .mp output to specified printe rs, route ou~’put to othert - ’r a in a l s , and  send messages to other terminals or to the
c m p u t er  ope ra to r .  The onl ine  c a p a b i l i t y  is al so p rov ided
t-~ acc?ss a distr ibut ion data set for immediate review of
o u t p u t s  p rev iou~;ly stored as the ~~ sul t of batch or onlin e
t-~p o rt  generat ion .

The FORMATT ER co mpone nt provide s the user capability to
s e c i f y  th~ a t t r i b u t e s  of the  CPT d i s p l a y  imag e usin g the
F r  MATTER language. The specificat ion of the display image
i r c l u d? s  t h e  d e f i n i t i o n s  of d a t a  to be di splayed on the CRT ,
tt~e d~ finition of data to be placed on the INQ (Input
Me~sage ~ueue) records, and the action to be taken after theCT” o p e r a t o r  en te r s  dat a on t his display . The user displa y
format can be defined and stored in either the batch or
online m od e. ~he stored forma t is u t i liz e d  in the
o p er a t i o na l  phase.  The CRT operator can invoke FORMATTER
and  t h e n  call a forma t by the use r assigned nam ’~. FORMATTER
wiLt write the s~ eleton image on the CR? and wait for the
C~ T opera tor  to key  data i n t o  the defined fiel ds. When the
ope r a t o r  has  f in i shed , FORMATT E R will creat e the  IN Q records
a-;ordin; to the user specifications. FORMATTER will the n
i n v o k e  ~a N I P S appl ication prog ra m or i t  will gener ate a new
f’~rm at display, depending on the specifications in the
f ’r . a t  de f in i t ion . The ca pability to specify subsequent
f )rmats a~d application programs , combined with a capability
ti) pass data from QUI P and SODA to a new format , provides
extensive flexibility and power to control the chaining of
onl in e  applications.
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G E N E R A L  DESCR IPTION

3.7 Utility Compone nts

A l a r g e  collection of utility support programs is
p r o v i d e d  by NIPS. A dat a validation/conversion— table
generat ion capa bility which a ssures eff ic ien t use of this
i m p o r t a n t  data processing t ool is provided, rabies forme d
by t he  sys tem are •odular so t h a t  usage on m i n i m u m  core
en v i r on m e n ts ma y be achieved. Table sizes •ay effectively
be co~~s ide red  ip  to approximate ly  528 ,000 bytes  of
a r g u m e n t / f u n c t i o n  pa irs. ¶hay pro vi tl e s i m p l e , effect iv e
u t i l i z a t ion  of validation t echniques not otherwise possible.
M a x i m u m  combined size of the arg u ment and funct ion  is 256
b y te s .

A u t i l i t y  is provi ded to allow the placing of loa d
modules , created by compiling use r— written subroutines, on
a NIPS l ib r ar y. The subrout ines  will contain the linkage
necessary for  prope r utilization by NIPS. The subroutines
m a y  be wr i t t en  in Basic Assembler Language, CO BO L, FORTRAN ,
Pt/i, or JOVIAL.

U t i l i t i e s  are prov ided to  c onvert the modes of NIPS
f i les  f r o m  IS AN or VS AN to SAM and vice— versa. Other
utilities are available to specify and create indexes for
e x i s t in ;  f i l e s, and to t ransfer  index data sets from disk to
tape and vice—versa . Utilities are also available to
a n a l y z e  t ex t  for  keyword select ion and to create and
maintain keyword dictionaries and table s. Another  accept s
a retrieval ansve: file and converts it to a data file
containing all of the properties of a RIPS master file.

C
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G E N E R A L  DESCRIPTION

Section 4

SYSTE M FEATURES

To s impl i fy  the tr aining of nonprogramming  or iented
users , the  system m kes e x t e n s i v e  use of the stor°d
procedure  and cat alogin g capability of the operatin g system.
This r esults in effectively eliminating the requirement for
the t yp i ca l  user to code JCL streams to control his job.
The skil led pr ogrammer ma y, hov vo r , cont inue  to use f u l l y
the t l ax i b i l i ti e€  provided by the ope rating system.

M o iu l a r i t y  ot programming ensures simplified maintenance
and error correct ion in the op era ti ng software. Relatively
un ique  code qen er at ion techniques ensure ease of
modi f i ca t ion  in the  user la ng uage a reas , if need ed.

All user- generated material regtñ red to support a dat a
f i l e  is c o n t a i ned  as part  of the  dat a file or user l ib ra ry .
The FFT, FM logic stateme nt s, and data records are all a
p ar t  of the data file itsaif . All convers ion t ab l~~; ,s u t r o u t i n a s , RAS P guer ies, QUIP queries, and OP RITs  can be
on a single user libra ry . The u m e r’s source mat erial m ay
r es ide  in the same libr ary or in  a separate l ib rary .  B y
caus ing  t h e  l i b r a r y  to occupy a di rect access device vit - h
the  d a t a  set , a ~~t able degree of file tran sportability is
achieved . A system user may ef fec t ive ly  mo ve a single disk
pa ck  (da t a  volume permi t t ing)  to another sys tem opera t ing
wit h N I P S  and be assured tha t he has all the mater ia l s
n e ; ? s s a r y  to •ai~tain , retr ieve, or display data from his
f i le .

r i le  analysi s and run  opt imizat ion statistics may be
prod uc ed by  FM , RAS P, Q~iIP and OP upon demand. Fi le
analysis statistics assist a use r in r e d e s i gn i n g  a f i l e  and
selecting proper data elements for secondtry indexing. Run
op t imiz ation statistics assist in  tuning production jobs to
run most e f f i ci e n t l y .

eleven volumes of user- oriented document at ion cover the
system com ponents, error codes , procedures , techniques and
general file concepts. Program Specification Manuals are

22
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GEN E P A L  D E S C R I P T I O N

a v a i l a b L e  to as;ist installation system programmers in
underst anding system capabil i t ies .

.
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G E N E R A L  D E SCRIPTION

Sect ion 5

OPERATIN G SYSTEM I.O1ISID~~ AT~~ NS

N IP S will  operate under  five operating syst em
con figurations:

PCP Primary Control Progr am. The standa~~operating system which processes one - j b
at a tim e in sequence.

MF T Multiprog ramming with a f i x e d  n u m b e r  3f
tasks. A pa rtitioned core sy s te i~iallowing up to four jobs to operate
concur re ntly in independen t fixed-size
part it ions.

N VT Multiprogrammi ng vi th a var i a bL e r~ u a beL~
of tasks. A regional core system
allowing up to 15 jobs to operate
conc urre ntly in va riable—si ze regions.

YS 1 Oper at in g System/Virtual Storage 1. A
virtual storage system which can perfor : m
15 d i f f e re nt ta sks c o n c u r r e n t l y .

V52 Operating System/Virtual Storage 2. A
virtual storage system which can perfor m
63 differe nt ta sks concurrently.

NIPS is not restricted to any one level of the oper~ti~q
system and it will use subseq uent r•l•ases as they become
available. Multiprogramming ca pabili ti es of the oper atin g
s~stem permit multip le jobs to operate concurr ently in
in i sp e n i .~ t pa r t i t ions , regions or vi r tual  stora ge . The
da ta  management fac i l i t ies of the operating system will .
henile all system and user data storage. N I P S  da ta  files - 

-

cen be organized under ISAM for direct access dev ice files ,
01 ~ A M f or tape )C direct access files, or under VSA M for
direct access files on the S/370 operating under VS1 or VS2 .
Deta file indsz•s , vh•re applicable, are organized under the
Basic Dir•ct Access Meth od (BDAM) and reside on a direct

2~$ P 
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CI~~N E P A L  DESC RI PTION

a::ass device, the var ious system libraries wi ll be stored
u~ ing Basic Partit ioned Access Method (BPAM) . ?he Basic
G~ aphi :  Programming  Services of the operating system are
used for the TP component that services the local IBM 2250
a n d  2260 display t ermin als. The Basic Telecommun ications
Access Method (B! AM) is require d for remote dev ice su pport
and for local IBM 3270 Informat ion Display  S ystems.

In addition t the basic operating system , the followin g
must  be included at system generation t ime:

a. Prog rams

1. Assem bler — F level
2. Linkage Editor
3. Sort

h.  L ib r ar ies

1. M ACLI B — Macr o Libr ar y
2. SORTL IB — Sor t Library

c. Data Managem ent Access Methods

1. Sequential  Access Met ho d
2. Index Sequentia l Access Me thod
3. Basic Direct Access Method
4 . Basic Partitioned Access Me th od
5. Basic Graphics Programmin g Services (needed

only for terminal processing support)
6. Basic re1ecom.~nication Access Method(needed only for remote te rmina l  processin g

• support )
7. Virtual Storage Access Method

(available only on an S/370 with VS1
or VS2)

I
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Sect ion 6

HARDW AR E CONSXD~~ ATI)NS

NIP S has bees designed and prog rammed fo r  an IBM Sys tem
360 Model SOB (256N core size). It will also oper at e on a
Modal $30 and larger •odelj of the System 360 line and Model
135 and larger models of the System 370 Line. W it hoit
online terminals, it will operate on a 128M core size
machine , however , exper ie nc e has skown that the H core is
the mini m um for complex applications on nonvirtual storage
systems. NIPS can use magnetic tapes, direct access
devices , card reader/punches, online printers, a console
t y p ewri ter , and I B M 2260 , 2265 , 2250 , 3277 , 327 5, 1050 , and
27’$ l t e r m i n a l s

A minimum configuration could include three IBM 2 1 !i
disk units, (although an IBM 231k or 3330 di sk storage u n i t
is co~ sidered highly desirable) a card reader, and an on-
line printer. Tape requirements are related to the user’s
requirements and range from none to a q u a n t i t y  suf f ic ient  t o
perform the largest sort the user may require. Disk sorting
is used to the capacity of the direct access devices
ava i l ab l e  to the system.

The system will service a number of IBM 28 14 8 disple ;
control units, esch of which will support one 1053 p r i n t e r
an d  eight local 2260 termin als for online processing. Up to
32 IBM 3277 display stations may be a ttached to the ~sy ste~via each 3275, and 3272 control unit. An unlimited number
of local 2250 terminals  are supported under thes e
c o n f i g u r a t i o n s :

a. 2250 —1 Each terminal has its own cont rol unit.

b. 2250 -3 Up to four  t e rmina l s  f o r  each 2840— 2
control unit.

Remote IBM 3277, 3275, 2260, 2265, 1353 , or 2741
configurations must include a ppropriate commun ications
faci l ities and 27~ X data adapte r or transmission control
u n i t s .

26
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Sect ion 7

DEW ELOPMEN! AND M AINTEN ANCE

The NIP S dat a ma na geme nt system is man aged by the
D e f e n s e  Communica t ions Agency to meet the re ’iuirements of
the  Nat ional Mi l i t a ry  Comma nd System. In the interests of

• e’ on om y  a n d  standar dization N IPS is provid’~d on a fully
s ippor ted  basis to other De partment  n f  Defens e
o::gan izatio ns. )evelopment and maintenance activities are
dzrect~i ir consideration of the needs of this fully
s ipport ed N I P S  user commu nity .

The requirem ents of the command and control and
i:~telligence communit ies call for a very hi gh level of
r~ liability. The goa l of NIPS maintenance is to insure
eifi:ierit perforian ce to meet all capabilities specified in
t ~e u~ er manual  series . Desig na ted f u l l y  supported user s
a - c  encou r aged  to submit fu l ly  docu ment ed Discrepancy/C hange
P ports (DCP) for discrepancies between system operation and
d ’ :u m e~it e i  p e r f o r m a n ce specifications. E ach di screpancy is
acknowledged w i t h  corrective action f o r  programs ,
documenta t ion  or user applica tion. All NIPS user s en joy the
b -~a e f i t s  f a m a i n t e n an ce program based on a wide var ie ty  of
applications.

r ew deve lopments  and the results of system maintenance
are provided to NIPS umers in the form of b ested system
r’~leases. Releases are scheduled d e p e n d i n g  on the
m t j n ± t u i e  of the changes included in the  release, major
D~par tm en t  of D efense act ivities and a voidance -f concurrent
i m p l e m e n t a t i o n  wit h a new oper ating syst em release.
Emergency fixes are provided immediately, if possible.

An aggressive en ha ncement pr ogram has been underway for
s’veral. years and is planned to continue. Major areas
toward which development activi ties have been directed are
as fol lows :

a. Efficiency.  Conti nuing efforts  will be directed
toward opt imizing use of computer resources for the
mu ltiprogramming environment .

27
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GJ~I F ~~A L DESCRIPT I ON

b. Interfile operations. Multiple file reference both
during update and output will support applications
in tegr at ion.

c. Transa ct ion Ma na ge ment .  Impro ve d capabilit ies to
route  and ed it tra nsacti on s ente ring and leaving an
ins ta l l a t ion wil l redu ce manua l  transact ion
handling and point toward real—time information
handl ing .

d. Langua ge Standa rd iza tion. Consi sten t use of
p u n c t u a t ion and ins t ruc tion forms w i l l  reduce user
errors  a n d  speed t r a i n i ng .

~. E x t e n d e d  OnL ine Opera t ions .  Con t inued  e~~ ans ion of
remot e ter m ina l serv ices  will place ~he u l t imat e
i n f o r m a t i o n  user in closer contact wi t h h i s
in fo rmat ion .

f .  St atistics . Ext ensiv e in for ma tion will he
availabl e about the operation of appl ications to
enable  users to tune a pplica tions for great er
e f f i ci en cy .

g. apabil i ty I mprove me nt. A contin u in g e f fo r t  is
un d e rway  to ma ke the syste m easier to use and
exten d t h e  ran ge of capabilities available to the
user .

h .  Documenta t ion .  Complete and easily used
documen t at ion is the key to effective use of NIPS.
Constant  at tention is give n to c ur r en t  main tenance
an d improvemen t to users man uals an d other system
documentat  ion.

~‘he en h a n cement progr am is ma nage d so as t provide
cons’antly improving capability wit h minimum disruption to
t~ie operat ion of current  user a pplications. The following
ar e  m a j o r  c r i ter ia  applied to  t he  design and implementat ion
of enhancements .

a .  Incorporate capabilities so tha t  each mo d ule will
pe r fo rm i ts  basic operation in a 90k byt e partition 

- 
-

or region. New c a p a b i l i t y  which if use d causes an
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appl ication to exceed this limitation must be
optional .

b. Maintain dynamic c ore utilization capabilit ies so
that NIPS applicati ons will efficiently use
a dditional cor e, if available.

c. Maintain the tra nsportability and tr an sferabilit y
of NI PS appl icat ions  betweei  NIPS usin g
instal lat ions.

d. Main ta in  standard ope rating syste. con vent ions .

e~ la in t a in a n  efficie nc y balance be tween  up d at e and
r e t r ieval.

f. Minimize  the degre e to whi~~i an ins ta l l a t ion can
become I/O or compute bound.

g. Incorporate only those capabilit ies that are
documented for easy u nderst anding by the a verage
user and foo lproof in operation.

h. Provide a full range of diagnostic, debugging, and
t u n i n g  tools to the user.

i. Mainta in a high degre e of gen er alizat ion while
incorporating optional specialized capabilities
whi ch opti mize the use of NIP S for De par tment of
Defense comman d and control and intelligence
functions.

j . Provide fo r  continued maintainability so as to
insure a very high level of reliability during the
development and oper ation of applications.

29
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k. IncOlPOrite neS sophiSt 1C~~~~d capabilities so that

o Chan gea to •~istinq 
applications are

ainimiZ~~
.

o simple basiC NIPS 
capab ititiCS are 

uot lost .

o standard defa ult 
optiOnS are ava iab ~€~

30
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Section 8

SUMMARY

NIPS e xemplifies the heavy—duty file processor whic h has
been t h e  mainstay of the Department of Defense cr’~aand and
c ont t o l  a n d  in te l l igence  dat a han dl ing. In its current
v er sion , t h i s  syf;tem inc or pora te s a comprehen s ive  online
c a p a b i l i t y  which further enhances its ada~ tability to
tod a y ’s process in g requireme nts. The a~~~l u ti o n ir y approach
c o n t i n u e s  to be the foundation of the syst~ m’s development.
The v a l i d i t y  of t h i s  approach  is increas ing ly  apparent as
t h e  n u m b e r  of user s and applications increases. For
applica t ion areas with high—volume and la rge file—processing
r egu i r~ n e nt s , NIPS provides a convenient , e f f i cient , and
f l~ x i b l e  ceth o d  of solvin g the data handling problems in the
1131 Sys t em 360 and Syste m ~70 hard ware and  softwar e
envi  r o n m e n t .
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