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~ “he NIT’’ 3~ C EF S is an aci va ncet data aa na g~~.ent s yst e m
prov iiinq powerful , rici~~n~ , and tl.-~xi ble data mana gemen t
suppor t to a wide v a r i e t y  of u~~~rs. NIPS provid~ s t h e
ability to struct ure files, ~enei at e and m a intai n files ,
ret r ~eve i n f o t m a t i o r  a n d  o u t p u t  t h a t i n f o r m a t i o n  in s impl e
or comple x a r r a ys on a v a r i e t y of ou t  put i~~v ices .  ~ev~~n
ma jor processiny functicn ~ are 1rcvlded :

(1~ File Definition (struct ure) ’

Fi le  Generation an d  Ma in ’en an c e~
r i l e  F~ev i~;ion ~

l$.~ Da~~i S~.~l~~c’~ion an d  Cr d e r i n g  ( r e t r i e v a l ) ;

‘orma i r~er cr  G~~n e r a t i c n  ( e ut p u t ) ,

b~~ ~e r m i n a l  Proc ess ing ~t r d  Di ~~~t a y

t 7 ~~ U t i l i t y  progr am s supp o r ~~i n q  t d t l t  c e n € r . i ~~i c n ,
s u b i o u t i n e  1 .c a d i nj  in t l  da ’a c , ~v~- r s i o n , a m o n q
ct h er ~~.

NIPS f unctions under the Primary Control Program (~ CP),
t h e  m u l t i p r o g r a m m i n g  w i t h  f i x e d  n u m t e r  of t a sk ~i (M FT)  or t h e
mu t t i~ roqraasing wi th variable numb e r of task s (~ VT)
ver si on s of the h i M  Syst’~m/ 360 Op€rat ing Sys~ .~m . NI B S also
tunct ion s under IBM System/310 Syste m Ccntrol 1r~~gramm in g
Ope ra ting S)stem/virtual Storage 1 (VS1) and ~

)
~~€ra t in’;

Syst.-bm /Virtual Stotage 2 (VS2) . Using m u lt i~~rogrdmain~)
capa b ili ties, NIP S permits online functions to rarallel t h ~
normal background or batched processing func 4i ons. NIPS t ’~i t i

use a broad range of ha rdwa re since input /outpu t devic~’
ind .apendence has been retained . Core siz es arc relatively
noncritica l in t h a t  N I P S  w i l l  f u r c t i on  w i t h i n  90K of core
memory. Core usage is dyn amic, permi ttin g NiP S tc make
max imum use of •h c  F a lt i t io n or region of core çrovided by

1
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the operating system. Minimum core requirements fcr tiles
and the operating system are I2RK for single partition
systi ms and 256N for mult it asking s y m ~+ ems using the cnlint~
capatilities. The design base was a Sf360 Model ~0H;
h owe vor the instruction set utilization was limit ed tc the
standar d instruct ion me’ and the deci mal feature
i n s t ri rt i on s .

* NIPS will support data files or ganized wit h tie Indexed
Sequon’ial Access N~~t hod (ISAN) , resident on a direct access
storage device (such as an lEN 3330, 231~i or 2311 Disk
Storage Device), and the Sequent ia l Access Nethod (SAM)
resident on tape or direct access dev ices. When installed
on Sf370 w i t h  OS/Y S , NIES will suppor t data files organized
und~ r the V i r t u a l  Storage Access Me thod (VSAN ) for batch
p roc e ssi ng -.

2 C u — I

H
— -



—

L ; F M ”’ A L ~~~~~~~~~ :~ :r ~~~

.;(,(
~ t t~-~n

Y ’~1’~’ M  ‘~t~;A N ~ ~&T ’~ ’N

~he clx m i j ~~ t ~‘ro eessing  ~~) R i c n e n t ~ a~~ l t t . ’’ ~~~~ i i i
ut iii ty com~ one nt ei~~h pe r f o r m  a ~j .~n e r a l  • a s k  a n d  ac
~~~~ i t t  .~d w i t h  i ~ r,’ ra 1 c l a  s ct  t un c  $ r on o
pe rt e t a ’  ~~.

The ~‘i Ic St  r u ct  ur  in ~ (~‘S) • ~ i le ~ev i~; ion ( ~R) • a n d  F i  1’
M a 1 n~~en ance ( F M )  t e u ~~c f l i ” t ~ are i ri m a r i l y  concerne d  w i ’ h  t h . ’
c ret  * ~on , ~.‘ec i a n  r z a t  ion  an d  m a  t n t  e n an c ~ ~t t h c  ~— y st t ~m

• tile~
;. The R e t r i e v a l  a n d  Sor t  F t e c e s s o r  ( R A S F )  j~; t

p r i m a r y  i n f o r m a t~~on tetrie va l t00 1 wh il• ’ th c C u tp u t
P roc~ sso r ( ‘ t )  c o t I c n E ’ n t  prov id ~~ f o r  f o r m  a t  re~ or t
prod uctien . !ina l ly , t h , ’ ‘eruina I ~~~~~~~~~~~~~~~~ 

( T r )  co m p o n e n t
pro v~~l ~s ‘n line N I N prograti m i ng ,  f i l e  i r~ en cca~ Ion ,
ma inte nance , a n d  o u t p u t  c a p a h t l i t i i ’~ t h r o u g h  a v a t i e t y  et
loca l and Lemote term inal s. Thes e i n c lu d e  ~h e  I B M  1271 ,
2 2~ O, ~2~~0 an I 2 2 e S  disp lay erm i na Is, •h~ IBM 10~~0 d ial—up
and IBM 2~ 4I t . * r m i n a l s .  ~‘d c h  component , a’; w e l l  .is t h ’
u t l l ~~t y  c o m p o n en ’, t~ di~~~ t~~se-1 1-n i e f ly  in  t h i ~r i e ~c tj o n.
Th e t~’p1lca ~’ i l i t y  o t  t h i s  s y st e m  to  a spec it  i t a s k  ar ea  cait
only he e v a l u a t e l  a t t h 4  ~j et a i l ’ d  l e v e l .  Thi~; J e s c c i t t i c n ,
t her ‘tore , ~uqq~;; cii ly in he m c t ~j e ne r a t  ‘ i t t  ~; he t r u e

o~ the it ’tti t l ~;~~t t  w ar  ~ ;;y ; ;t  em .

3. 1 File St~~uc ttur ~’

“his sy;t~ em com l on en i petai~~ the use r • e i~t e n ~ i f y  Iii:;
da ta  file and ~ t ~;et -u r  it y ci t~~s i  t icat  i c n  an I t c  i n t r e d u c ’~
defi:i it i o n s  ot  t h e  t i c l t l ~;, q r u ps , a i t ~I set s  • h a t  ar e ’ t o  m ak e
up it ~ d a t a  f i l e .  ~lt  hou- ;h  t her ’ is t heor ct ic.i 11 y n c  1 i m i  t
t o  t h ~ n u m t * r  ot  u r i — 1 u . ’ d a t a  e l e m e n t ~; t h i ’ 4~~t ! t  t i  n a m e !  i n
a :;‘ i-gte f i I , i ’ ; y N t  ‘rn i l a;;.~

; a pr  •ic ~~ t 1 ii a ~ i i ?
a p p r o x i m a t e l y  ‘ ,~) C C  n a m ~’~~ S~~t u t - tu r e s a t : ’ h a t  ~et  •o i
~~~~n t l e  l ” v e t  ‘1 ~t ibotdina t i~ n. 4+ t hat tev i l , h c w’~v€ r , up
~~0 ‘~~ ‘i d i t t t r ~~i t  L . ’r l c d k c  a n d , c t  v a r i a t ’L . ’  et ; ;  m a y l i t
spe~ it ie l .
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T h er~ arc ’ a lso size  r e st r i c t i c ns  in  the l e n g t h  of a
:;ingl ~ pe r iod ic  subset  or f i x e d  set . This c o n s t ra i n t  is
1, 000 by ’es in  the  c u r r e n t  des ign .

$ t i le  records (t he col lect ion of the f i x e d , per iodic, and
v a r i a b l e  sets which are un iquely identified Ly a record
idc’n~~i f ie r  or key)  a re  less ea s i ly  d e f i n e d  as to si2e. The
syst’-m performs dyn amically , giving the user a h i g h  degree
of t i e z ib i l it y .  As  a wcrst-case condition , the system may
lim i’ the use r to 99,000 by tes per file record. Hcwever ,
the system loads i n t o  m e a c ry  c n ly  those sets re fe renced  by
the lob , the reby  effect ively  p e r m i t t i n g  a s i g n i f i c a n t
exparsion of record size.

turing the file definit ion process , the user may desire
to specify in advance certain autcmat ic functions such as
conversion of retrieval literals to coded file values,
output da ta ccn versions or editing. If f i le  in d ex i r g  is
desired , the user indica tes which field or fields will
provide the index values. The PS component  ~rcv ides
mechanisms for this purpcse and record s these

• characteri stics in the basic Pile Format ‘tatle lIFT).
Pecorrl contrcl. or key fields may be defined as a single
f i e l d  or a s t r i ng  of m u l t i p l e  f i e lds .  The on ly  l i m i t a t i o n
is ‘hat the total reccrd ccntrcl group may not exceed 2~~cha racters. Periodic subsets may also have data fields
assigned for sequencing and control within the r€ccrd. If
the user does nct desire to jrovide the se subset control
elements , the system wil l create sequence numbers fcr the
cont’ol function and will maintain them as a norm al part of
the T~ f u n c t i o n .

‘ S provides a siaple , convenien t way for the user to
sp e c i f y  his f i l e  f o rm a t  and r egu ir e rents.  Using a simple
t r e~~- fo r m at  l anguage  whic h uses d ef a u l t  op t i ons, t h e  user
can s p e c i f y  t h e  log ica l  data associa t ion s he d~~sires.

Addi’ional limitations to the FS com ponent are as
follows:

o A m aximum of 50 sutroutines/tatles xay be
defined tcr a file.

o A m aximum of 50 edit masks may b~ defined ,
each not more than 69 characters, and the

8 Cfl- 3
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a g g r eg a t e  ‘ ct a l  cf e d i t  c h a r a ct er : ;  m u s t  not
e xc.?ed 1, 000.

o A total of 100 fields Cr 9~~~O U ~~~S m a y  be d c t i n o d
for each set.

0 A maximum of 09 fi~~lis nay be d~~f in e d  i n a
ro up .

0 A m a x i m u m  of 50 g z c u ~~s m a y  be dcfined in a
S E t .

o Co o r d i n a te f ie lds  m a y  consist  of 5 , b , 7, 8,
11 , or 15 cha racters cnly.

o G en er a l  sy s t e m c o n v e n tj c n s  as to na D ie s  and
p u n c t u a t i o n  m u s t  be f o l l o w e d .

3.2 Eile Revi sicn

~!he FR cc,~ cnent çrovid es the capability to re vise the
format in which d a t a  is s to red  in a N I P S  dat a f i l e .  T F i s  is
accomplished t~y *he coapariscji cf the FFT describing the
file in its current format — to the FIT descritinç tte file
in i t s  r e v i s e d  f o r m a t . FR will genera te, as a result of the
com pa rison , F M  l o g i c  s t a tements  w h i c h  w i l l  be used  ly  FM to
copy selected da ta  e l em e n t s  in t o  the  new f o r m a t .

FP processes dat a on a f ie ld basis onl y. It  h il l  p er m i t
the a d d i t i o n , d e l e t i o n , and r e loca t ion  of f i e ld s  as w € U  as
changes  t o  t h e i r  s tora ge mod e , size , and n a m e .  Fer iod ic
sets m a y  be de le ted  or r e loca ted .  They n a y  also be ad ded ,
but no data will he inc luded , as a direct result of FR , in
either new sets or fields. ~R will permit fields frca a n y
set ~n the old file tc be sFlit irtc several sets in the new
file . It hill r1ot permit fields trom multiple sCts iii the
old file to he aerged intc one set in the new file. There
is no way for F.~ to logically connect the subsets cf two
existing sets. The FM logic sta te ments generated may be
modified by the user to suit his needs.

The only lim itat icn is the need, on the I.art cf the
user , to recompile his FM icqic statement s and any
re t ri e vals , o u tp u t s , an d  t e r m i n a l  que r i e s  w h i c h  n i ç h t  he
affected as a result of file r ev i si c n .

9 CU ~~
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~~ ‘ ‘ic Main’enance

hi 
~ com~ cncnt Irovld ” s the ~ser ~l ¶ h  a hr cad  an~I

~t exttt .~ c-t~~iL i l i t y fcr qeneratirq and ~~int aininq data
Using FP com ponent feat ures, t h*- user may add ,

i’i.’ .’~ or chan je file record s, leriolic s4ts or subset s,
~c t  var iabl e sets. Also, the user may aodity or charge tile

and m a y  change (increa se C! decrea se) the volume or
~i a t A  assoc iat ed  w i t h  any t i l e  record. If ind e xi ng is

• ~pec~~tied for t h e  t i l e , the  i nde x d at a  s~~t is also
m a i~~ at n e d . This  m a i n t e n a n c e  Is au t o m a t i c  a n d  t r an s p a r e n t

‘ ‘1 e user. These funct ions may all be acc om~~l i s h e 1 i n
• 

~a r i ~~lel , or in a single pass of the ma ster d a t a  t i l e ; t h e y
m ay b.’ accompli she~ I’y virtually any mixture ~f unsequenced
inpu ’ tran sactlc n fcraat s . Multiple file main tenance passes

• are permi+’ed to support data dependent act iv it ies.

H I n p u ~ m dt€ri a l may be teccrds ~hic h are either fixed or
va r ia t l t~ in len gth and m ay be bloc ked or unblocked. Storage
media for input m aterial may be any supported readabl e media
untt ’~ the crccatinq systa,.

All processin.;  is cont ro l led  by logic statements
~r o v i~ e~ by the user. These statement s sty te written in

~ith t a macr c—l ik e prcgrae.er-orierted lang uage (FCCL) or
1 hi; ~’-leve l procedural ~nqlish—likc language (NFl) whict is
•‘asy ~o learn and s imLl. to use, yet po w er f u l  and flexible

t~ e f f i c ie n t l y  accomplish a w i d e  range cf file
m a i n t e n an c e  f u n c t i o r ~- . The ta me r . iy pe r f o r m  f u n c t i o n s  us ing
d a t a  from the input transaction , the mast er data file
:‘ecnt l, r~ cotds from ether NIPS files , or all three. The
~r 1i nar y Maintenance (CM) feature of FM permit s tht’ user t o
wLi t ’ lo~iic statements containirg only OM transaction
.1~~~:r i p ~ or car t’~ which can per for m automatic validation ~r
trar ,;i ction data and unconditiona l u~dating of tile fields.
The C~ starem ~nts can be combined with root st a t e m e n t s  to
pr ’v~ a~~diticna l user flexibility. Al ’. input ’cutpu t
tun e’ ions arc p e ir.~rm€4 automatically by the component;
: L f l C t  •he  l a ngu a g e s  are in d i r € c t , t h e  user  m a k e s  h i s
L e ~ e~~.~n c~ s u s i n g  t h e  f i e l d  name s he h a s  a s s ign e d  as
neiazn rqfu l ‘itlos of data elements. The languages include
instructi ons that p ermit automa t ic table val idation or
conv’rsi on or automatic linkage to user—provid ed , specia l—
pur p .~se su t ’ rcu t i n e s .  The ind i re c t— add ressing  c a p a b i l i t y ,

1 0 CU - i
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usel for proc essiri field—initiate d c ri”c ’ions , is ancthe r
Fl” t ’a~ ure.

:n •i i .fitior t~~ main t enance (or genera~~inn ) of a dat~
f il.~’ , th:s compon’i’ t permi t s the user to creatc aux il ia~ y
o U P p 1 ~ files sim u lt an cously with the maint enance process .
The system wi ll permit the generat ion of twO independent
prin ’ streams , ~wc indep endent pu n c h streams , and five
aux iliary sequentially-or ganized out pu t streams ~tape or
direct access vclumcs ) in paralle l ~ith the prime processing
f unc $

Generative code t~ chniqu es are used ir the ac t u a l  r i a t i
man ii’ula~~i cn .  To . av c id  w a s t e f u l  r egene r a t i o n , the system
pro v ides a co m ple~~€’, aut omat ic library m a in t en ance turctio n
for ‘h e user ’s logic statements. Maintenanc e execution ,
the r~ for e, may consis ’ of executing prestcred lcgic
sta 4- -~aen ts , c c r p i l i n y  i cq i c  st a t e m o r t t s  a n d  l ib r a r y  u p d a ’ i n y ,
or c o m b i n a t i c n s  of t h e s e  f u n c t i o ns .  Ther e  is no l i m it  to
the  n u m b e r  of l i t  f er e n t  st a t e m e n ts  t h a t  can  b e p r e c o m p i l e d
and r e t a i n e d  in  t h e  l i b ra r y ,  or to  the  numbe r - f s t a t e m e n t s
tha t can he used in a single file updat e run.

I A data file may be m ainta ined as an !SAM , SAM cr VSA M
data set. Large SAM files may he segmented into volumes of
da ta  records c o n t a i n i n g  a r a n g e  of  r ecord keys .  T h e s e  m a y
then be updat ed ari a guerict d individually or in groups. For
a SA N tile that is indexed , volume contrcl inf orm aticn is

• p r o v i d e d  sc t h a t  q u e r i e s  ag a i r . st  the  f i l e  need pass  onl y
thost~ volumes containing the candidat e records a~~p rcp riat e
to the query instea d of the entire data file.

other ccmp cnen t functions prcvide tcr the creation of
su m m a r i ~~s , run logs an d/or audit trails duri n ç filt’
proce ss ing .  These  f u n c t i o n s  are specified by the user and
are  not  l i m it e d  to a set of p r e d e f i n e l s y s t e m  c ap a b i l i t i e s .
They are as simpl e cr comple x as the use r ’s r e q u i r e m en ts
d i c t at e .

• timitaticns to FN include the fcllowinq :

• o ~aximum size of ‘ransacticn r~cor4 is ‘,OOO
c h a r a c t e rs.

11
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o A maximum of 214 lcgic statem ents may he
ccm pi l€d in any one executicn of !M.

L~4 Retrieval and sort Processor

~he RA SP component , primary retriev er of the sy~r tEm , is
char~~ct~~rized by its volum inous, tatched~ prccEssin q
capahili ies . Using ge nerative code techniques , R A SP
in~ lud~~s an automatic library mainten ance capability wb ic h
p e r m i t s  b r o a d  utiijzaticn of the standing query. Compile—
tn - I - jo modes of operation permit sat isfaction of the ad hoc
query requirement and complete interm ingling of compile-and—
;o and standing query processin g in a single job ~rocess is
per mit t ed.

fASP uses a simple engl ish—like , free-format
e~ond i tion/action language which is flexible in notation. ~y
specifying the retrieva l conditicn , the use r may select
specitic records to b~ ret r i e v e d  f r o m  t h ~ d a t a  t i l e .
Compar i son  op e r a tors pr ovided a r e  the ncrmal equal to, less
th~a n , greate r than and between . All may be or~ c’eded b~ the
nega~~ive operator “not”. Boolean connectors •~r- permitted ,
as are up to eight levels of nested par’~n’ hoses. Two

~~oy raphic retrieva l operators are also provi~~~d: i r r e gula r
area and circle search. The fcrm ’~r is of interest in that
i t  prcvid es area—to—area , area—to— line , line—to—line , and
poin ’—to-area capabilities and is rct constrained to convex
i rea defini tions.

The t r u e  power  of t h e  processor , h o w e v e r , is no t
lir~~(” ly indica ted by the language. The scope of the
pr oc ’ ssor is mor e d i r e c t l y  r e l a t e d  to its ability to provide
many answer sets , each of different control or sequence , by

• a si ngle pass of either the entire data file cr only those
recor ds selected as pcssible candida tes for retrieval by
index processing. In FASP , the simples t qualification
;~~a’~~IDPflt is called a conditicn. Sa tisfacticn of the
cond i tion assigns the output of the file record ~cr a
selec ted portion of the file record) to a t~ mporary file for
late r system sequencing. Since th~ user must frequently
outpu t information from a file reccrd in several sequences ,
each c or .d i t i on  st a t e m e n t  may  h a v e  s e v e r a l  a s s o c i at e d  sort
s ta t  “ men ’s .  F ach scrt  sta te m e n t  is simpl y t h e  s t r i n g  of
f iel~~ and/or li terals upon which the user desires ‘a
seq’i .-~nce the answer record s. Ccrditicn s may be prest .~~~’d

12 CU—~
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machine core. The ir prim ar y function is simply tc pn cvid e
in t e r f a c e  for  TP a p p l i c a t i o n  prcg r a m s .  O u t p u t  g e n e r a t e d  by
the application programs is made available to the tErm ina l
user for paging in the ccnversaticnal mode .

NIPS provides the following terminal a~ plication
pro g r ams  or ccm~ onents :

a. Quick Inquir y Processor (Qt.IP) is designed to give
the user a powerful data retrieval and displa y
cap abil ity.

h. Source Data Automation (SCDA) provides the user
wi th a means of executin g a precomp iled file
mainten ance lcgic sta temen t aga ins t an up dat~a
transaction entered by an operator at an cnline
terminal.

* c. Online Sourc~ Edit (EDIT) provides the ability to
enter , m a n age an d edi t N IP S and A LC source  code
l a n g u ag e  s t a t e men t s  at the termi nal and to submit
jobs to the operating system for batch processing.

d. Utility prcgraxs provid e the ability tc send •

messages and da ta betwee n terminals and to
communica te with the comp’iter operator .

I The QUIP language consists Cf a simplified cut pu t
l anguage  a n d  a s ub s e t  of the  R A S P  lang uage . Al t h o u g h  Q U I P
was designed primaril y for terminal appl ica t ion , it can a l s o
be ope r a t e d  in the L a t c h  mode tc prcvide a simple , efficient
tool ‘a p rocess ad hoc quer ies. W h e n  execu t i ng  ~rjip as a
problem prcgram in the online terminal envi ronment , it
requ ire s a direct access resident ISAM NIPS dat a file cr a
di rec t  access r e s i d e n t  S A M  da ta f i l e . A N I P S  da t a  t i le

• organ ized as either ISAM , S A M  or V S A M  o r g a n i z a t i o n  (t a p e  or
• dis k resident) is accep tab le  whe n GU l P is e xec uted in t h e

background environ ment. Where possible , QUtP will attempt
• to  l im it t h e  n u m b e r  cf data  reccrds that mus t be exa rined in

d e t a i l  t h r o u g h  t h e  use cf f i l e  i n d ex i n g  in the same m a n n e r
as RASP. The QUI P l a n g u ag e  a l lows user or s y s t c m  f c r m a t t e d
o u t p u t  l ines .  O n e  an d  two dimensional sum and count
m a t ri xe s can e a s i l y  be spec i f ied  in a d d i t i c s  to
compu tational operations . An a d d i t i o n a l ca p a h i l i t ’, a l lows
the t e r m i n a l  user t o  select an OP R I T f r o m  the  use r  li~~nary
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and d i sn l ay  pages of the o u t p u t  re port  on th e  t e r m i n a l .
QUI P provides an interfile output capability in the same
ma nn e r as OD . Data elemen ts extracted frcm secondary files
m~~y b,? combi ned w i t h  p r i m a r y  f i l e  data to prcduc e a
composi’e repcrt .

* The SODA compon ent  us es a free—format keyword language
c ons jst jnq of control st at ements which identify files ,
recor ds, re port tcnmats , ccrrecticns , and disposition
acti ons. Given a file, SOCA will fetch the record
tden ’-itied in the up date transacticn , and provide both th~
record and the transaction to the library—stored lcgic
stat ement which performs the required edit and update
t unc tion. The record is returned to the data file in
u pda’ed form under cperator contrcl . The user ’s inpu t
tra n saction is valida ted by the logic statement durin g
•~x e cu t i n n .  I f  e r r or s  a r e  det e c t e d , i mm e d i a te  n o t i f i c a t i o n
m ay be given to the terminal operator . The user may ccrrect
indiv idual lines Cf his transactlcn , using the standard TP
corrc~cti on procedures and repeat the SOCA request. The user
may alternatively enter key-numbered correcticns to
m div idual fields and repea t the re ques’. SOt~A wi l l
main tain file indexes , if presen t , in th. sam e m anner as FM.
5O!~A ca n n o t b e  used t c p~ r fc rm file maintenance on a VSA M
data base.

The E D I T  component provides the capab ility tc enter and
uai ii~~ain source language statem ents from the terminal. The

~ourc~ statements may be stored on a library and .odifie 1
fro m the terminal. The modified source stateaent ~ ma y than
b~ 4i’ed an d any error s reported back to t~~e term ina l
np~ r~~tor. W hen errcrs have been correc ted , a Job Control
La n g u a g~ (JCI) stream may be constructed and submitted to
the opera ting system as a background jab.

3• 7 U t i l i t y  C c m p n n e r t s

A large collection of utility ~uppor t programs i~
prov i ’ie~ by NIPS. A dat a validation/conversicn—t able
g e n e r a t i o n  c a p a b i l i t y  w h i c h  a s s u re s  ef f i c i en t  use of t h i s
impo r tant data processing too l is provided . Tatles formed
by the system are mc ciular so ‘ha t usa g.~ on mi n i m u m  cor~’
e n v i r o n m e n t s  m a y  b e ach ieved . !able sizes m a y  e f f e c t i v e l y
~,e con~~idered up to a p p r o x i m a t e l y  140 , 000 b y t e s  of
ar ~1u i n e n t / t u n c t i c n  l a i r s .  The y i r o v id e  s i m p le , effectiv~
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utiliza tion of validation ‘echniques not otherwise ~cssi ble.
• flaxim um com b ined size of t h e  a r g u m e n t  and  f unr 4 io n is 2 56

b y t ~~s.

A u t i l i t y  is p rovide d to a l low t h e  p l a c i n g  C f  lea d
modules, c r e a t e d  by c c m p i l i n g  u s e r - br i t t e n  s u b r o u t i n e s , or.
a NIPS library. Th o subrou t ines w i l l  c o n t a i n  t h e  l i n k a ge
nece5sary fo r  p r o p e r  u t i l i z a ’i o n  by NIPS. The subroutines
m a y  be wr i t t~~n in  Easic As sembler  L a n g u a g e , CO BO L , F O R T R A N ,
Pt/i, or JOVIAt.

* Ut i l i t ies  are p rov ided  t o  conver t  t h e  modes of NI PS
f ile ; f r o m  I~~AM or V R A M  t o SAM and v i c e — v e r s a .  O t h e r

• utilities are available tc specify and c reate i n d ex e s  for
axisting f i les , and  to t r a n s f e r  index  dat a sets from disk to
t a p e  a nd v i c e — v e r s a .  U t i l i t i e s are  also a v a i l a b l e  to

• dn alyz? t ext for keyword select ion and to create and
main’ain keyword d icticnaries and tables. Another accepts
a re ’ri e va l answer t i l e  and conver t s  it t o  a d a t a  f i l e
cont~iininq all of the propertie s Cf a NIPS  m a s t e r  f i le .

I
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Section ~4

S YST E M  F E A T U R E S

‘!‘c s i m p l i f y t h e  t r a i n i n g  of n o n p r o g r i m m i n g  c r i en t e c i
use r~; , t h e  sy s t e m  m a k e s  ex t e n s i v e  use of the  stored
proc ’dur~ a n d  cataloging capability of the oper ating system.
‘his r e s u l t s  in e f f e c t i v e l y  e l i m i n a t i n g  the r e q u i r e m e n t  for
the yp ica l user to  code JCL s t r e a m s  t o  c o n t r o l  h i s  job.
rh~ ~krlled p roqra.rer sa y, howe ver, continue to use fully
the t lexi~ ilitics provid ed b y the operating system .

~od ularity of program ming ensur es simplified maintenance
r r or  co r rec t ion in the ope rating scttwa re. Relativel y

uniq ’i~’ code generation techniques ensure ease of
iuodi~~ication in the user language areas , if needed.

P11 u s e r — g e n e r a t e d  m a t e r i a l r equ i r e d  t e  s u pp o r t  a dat a
is contained as part of the dat a t i le  or user l i b r a r y .

Th’~ ~~T, FM lcgic stateme nt s, a n d  d a t a  records are  all  a
~a r t of thr~ data file itself. All conversion tables ,
- u br’)uti.ne s, FAS P queries , QU TP q u e r ie s , and OP P 11’s can  be

s i n g l e  user l i b r a r y .  The use r ’s source m a t e r i a l  may
ro~ ic1~ in the sam e library or in a separat e lit rar y. By
caus uig ~ he l i b r a r y  to occupy a direct access device with
~he li ta set , a n o t a b l e  degre e  of f i le  t r a n sp o r t a b i l i t y  j s
ichi  ~‘ved . A s y s t e m  user  may  e f f e c t i v e l y  mo ve a s in g l e  d i sk
pack ( d a t a  v o l u m e  p e r m i t t  i .n q) to  a not h er  s yst e m  op e r a t i n g
wit h NIPS and he assured tha t he has  a l l  the m a t e r i a l s
~ece ’sary to m aintain , retri eve, or display data from his
f i l ” .

‘ile analysis and run optimizat ion statistics may b~
~r od nced by ~~~, RAS P, ~1IP and  OP upon  4~ .a n d .  F i le
i n a ly  ~is s t a ti st  ics ass~ st a use r in red e s i in i n g  ~ fil’~ anis~ l~~~ti ng prope r data elements for secondary index inç. Run
entim j zat icn s’~atistics assist in tuni ng prod uction jot’s to
L UII nest efficiently.

‘leven volumes Cf user—e riente d docum entaticn cover the
~; y s t - m  co m p c n e n t s , e r r o r  codas , pr ocedures , tec h n i q u e s  and
~ene~~il fil~ concepts. Program Specification M anuals are

20 CH— 3

~ 

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



‘-‘ ,--— ~~ -- —-‘-— ‘-‘-‘
~~~~

“- “ ‘
~~~~~~~~~~ 

—
~
‘- .-----..

~~
• -

~~~ 
• —

~~~~,~~~~~~~~ ,_‘~~
- ,

~~-“— “--‘~~~
-
~•-— ‘- • .—- 

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

GFN~~~AL D E S C F I F T I O N

avail able t c assist installa ticn system pr oqr ammer ~ ill

u n d e L s i ’a n d i n q  s y s t em  capab il it ie s .

21
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Sec4ion ~

OPEFA’r NG SYS’r!N CONSIDEPATICNS

~‘~ rs will operate under five opera ting system
cor L f j j  u r a t ior i  s:

PC P P r i m a r y  Ccn t rol  P rog ram.  The  s tandard
cp e r a t i n g syste m wh ich processe s one job
at a t im e in sequence.

r u l t i p r o g r a m m i n g  w i t h  a f i x e d  n u m b e r  of
tasks. A partitioned core system
allowing up to four jobs to cperate
concurrently in inde pendent fixed-size
partit ions.

MVT Multipr ogramm ing with a variabl e number
cf tasks. & regional core system
a l lowing  up to 15 jobs tc op era t e
concurrently in variable-size regions.

VS1 Operat ing System/Virtual Storage 1. A
virtual storage system w h i c h  can p e r f o r m
1~ ditfer~ nt tasks concurrentl y.

VS2 Cperatin g System /Virtual Storage 2. A
virtual storage system which can perform
f3 diff~r~ nt tasks concurrently .

* ‘~IP S i s  no t  r e st r i c t e d  to any one l e v e l  of t he  op e ra t i ng
syst -~m an d it will use subseq uent releases as they become
ivailahle. Mul tiprcgrammin g capabilities of the operating
sy s tr ~m p e r m i t  m u lt ip l e  jo bs to oper at e c o n c u r r et t ly  in
inde~ endent partitions, regions cr virt ual storage. The
data nanagement facilities of the operating system will
handle all sys t em and user da ta stcrage. NIPS data files
can be o r g a n iz e d  un der IS~~N for d i rec t  access d ev i c e  files
or SAM fcr tape or direct access files or under VS AM for
lirect access files or the S,~ 7O operating under VS1 cr VS2.
Data  f i l e  indexes , where  applicab le , are or ganize d un der the
Basic !“irect Access M e t h o d  ( R D A M )  ~nd reside on a direct

22 cH—3
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acc~~ss dev ice . T h t  v ar i o u s s y s t e m  l i b r a r i es  w i l l  ~‘ stor~•~u s i n g  Ra s ic  P a r t i t i c n e d  Access Me t h c d  ( U P A M )  . ~he Fi~;icG r a p h i c  P r o g r a m m i n g  Servi ces of  t h e  o p e r a t i ng  sy ~~t € m  a r t
used tor the ‘Ip co.lcnent tha t services the local T I M  2 .~iO
and 2260 display t e r mi n a l s . ~Iho Bas ic Teleccirunicat ions
Access M e t h o d  ( P r A M )  is req u i red  f c ~ r e m o t e  d e v i c e  su ~~~or t
and tar  local  IBM ~2~ C I n f o r m a t i c r  P i sp l a y .Sy s ~ om~~.

I n addi  t ion to t h e  basic operat  ing s ys t e m , th e  t o l l e w i l I g
must be i n c l u de d  at  sy s t e m  q en e r a t i o n  t i m e :

a. P r o g r a m s

1. A ssembl er — 
~~ level

2. I i n k a gt F d i t o r
1. Scrt

h. Li braries

1. M A C L I D - Macro Librar y
2. SOP~LIP - Sort Library

. Data Management Access Method s

1. Sequential Access Met hod
2. Index Sequentia l Access Me thod

~ f a s i e  P i re c t  Access M e t h o d
$. Basic Partition ed Access Me thod
5. ~asic Graph ics Programming 5ervic~ s (re.’ded

only tot termina l precessing support)
8. Pasic T e l e c o m m u n i c a t ion Access ~.‘thnd

(needed only for remote termi nal processing
supp o r t

* 7 . V i r t u a l ~to raqe &cces~ Me thod
(av a i 1~~b I e  o n l y  on in ~~~~~ w i t h  Y~~’

C L V S 2 )

2~
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Section 6

~1A ~~ W A ~ ! C O $ S I L P R * T I O N S

~ ‘PS has hc~en des igned and progr ammed for an 11N System
~60 ~odel ~CH ( 2~ 6~ ccr ° size) . I t  will  also ope ra t e  on a
ModL! l ~OH a n d  lar g er models o f t h e  Syst em 160 l i n e  a n d  Model
115 and  l a r l er  m o d e l s  of ~he Syste m 170 l i n e .  w i t h o u t
onli~ c t~ rmina1s , it will ope ra te on a 12 8 M  core size
martt i n? , ho~ evk r , exper ience has show n that the H ccre is
t h e  w inimu s fcr com Ilex applicaticn~ cn non vir tual storage
;ystt ins. NIrS can use m a g n e t i c  t a p e s , di r ec~ acces~;
Ievic”s, card reader~ punc hes, c n l i n c  p r i n t e r s , a console
typewri ter , a n d  IB M 22 60, 22b5, 22 5 0, 3771, 1275, 1050, and
2’4~ t e r m i n a l s

A mi n i m u m  c o n f i ~~u r a t i cn  cculd inc lud e th ree  1PM 2311
dis k units , (al t ho u g h an 1 8M 2~~~S1 or 3 110 d i s k  st o r a ç €  u n i t
I~5 c~) ns i Ier ed h i q h l y  des i rable)  a card reade r , and an on-
line print er. Tape requireme nts ate r e l it e l  to t h e  user ’s
r equ i r e m en t s  and  r a n g e  from none to a q u a n t i t y  s u f f i c i e n t  to
p e r f o r m  t h e  l ar ges t  sc rt  the  user •ay require. Disk sortinq
is u~ ei to  the  c a p a c i t y  of t h e  d i r ec t  access devices
av a i l a b l e to  t~~~ç system.

I h e  s y~ tcn w ill set~ ice a numbe r of HM 2Rl~B displayco nt~~cl u n i t s , each of whic h w i l l  su)iport one 1053 printer
r i n d  ‘ i q h t  lo cal  2 2 b C  t e r m i n a l s  f c~ onl i ne processing .  Up to
32 ~R M 3 7 7 7  d i s p l a y  s t a t ion s  m a y  be a t t a ch . ~i t o t h e  sy s t em
v i a  •- i ch  1275 , and ~2 72  c o n t r o l  u r i t .  An u n l i m i t e d  number
of local 2250 t e r m i n a ls  a r e  s u p p o r t el  u n d e r  t hese
~onf :gurat ions:

2 2 c C  — 1  Each termin al h as  it s  own con t r o l  u n i t .

• 2250 —
~~~ ~~~~‘ to four t~ rmi na1s for eicb 2 R 1 $ 0 — 2

c c r t t ol  u n it .

cmo t .~ IB M 12 7 7 , 1275 , 72~~C , 2 7F,S , 10~ O , or 2”l 1
ron t~.q u t~~t i~~n s m u s ~’ i nclud e  ap p r o p r i a t e  c c m r u n i c a t l c n s
t , c j ) j t ies a n d  77~ Y d a t a  adalte r or transmi~;sion con trol
un it ’; .
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