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GENERAL DESCRIPTION
Saction 1
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/

P> The NIPS 360 FFS is an advancel data management systenm
providing powerful, efficient, and tlexible data management
support to a wide variety of  users. NIPS provides the
ability to structure files, generate and maintain files,
retrieve informatior and output that information 1in simple
or complex arrays on a variety of output devices. Seven
major processing functicns are prcvided:

(19 File Definition (structure)

{20 File Generation and Hdintenancp}
\31 File Fevision
\ul Data Selection and Crdering (retrieval),

5 Formal Repcr* Generaticn (output).

]
(P Terminal Processing ard Display - 2,1 <
s

(71 Utility programs supporting table ceneraticn,
subroutine 1lcading and data conversion, amonyg
others. ™

NIPS functions under the Primary Control Pregram (FCP),
the multiprogramming with fixed numkter of tasks (MFT) or the
mult iprogramsing with variable number of tasks (MT)
versions of the IBM System/360 Operating System. NIPS also
functions wunder IBM System/370 System Ccntrol fErogramming
Operating System/Virtual Storage 1 (VS1) and Ogerating
Systoem/virtual Storage 2 (VS2). Using multiprograaming
capabilities, NIPS permits online functions to parallel the
normal background or batched processing functions. NIPS can
use a broad range of hardware since input/output device
inde pendence has been retained. Core sizes are relatively
noncritical in that NIPS will furction within 90K of core
memory. Core usage is dynamic, permitting NIPS tc make
maximum wuse c¢f the partition or regicn of core provided by

1 Q=3




GENERAL DESCRIETION

the operating system. Minimum core requirements fcr NIPS
and the operating system are 128K for single partition
systems and 256K for multitasking systems using the cnline
capatilities. The design base was a S/360 Model SOH;
however the instruction set utjilization was limited ¢tc the
standard instruction set and the decimal feature
instruwtions.

* NIPS will support data files organized with tte Indexed
Sequential Access Method (ISAM), resident on a direct access
storage device (such as an IEM 3330, 2314 or 2311 Disk
Storagqe Device), anc the Sequential Access Method (SANM),
resid2nt on tape or direct access devices. When installed
on S/370 with 0S/VS, NIES will support data files organized
under *he Virtual Storage Access Method (VSAM) for batch
processing.
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SYSTEM ORGANIZATION

The six major processing cospcnents and the general
utility component each parform 3 general task and aio
associatad with a qgoreral class of tunctions *o  be
pert ormod,

The ¥ile Structuring (FS), File Raevision (¥R), and Filn»
Main*enance (FM) compcnents are prisarily concerned with the
crea*ion, reorganization and maintenance of the systenm
tiles. The Retriaval and Secrt Frecessor (RASF) is  the
primary information raetriaval tool while the Cutput
Processor (0F) coapcenent providos fotu formal report
production. Finally, the merwminal Frocessing (TP) component

provides online NIPS programming, file 1interrcgaticn,
maint enance, and output capabilitios through a variety ot
local and temote terainals., These include the IBN 1277,

2250, 2260 and 2265 disgplay *termirnals, *tha TBM 1020 dial-up
and I8N 274t tegminals. fach coaponent, as well as the
utility componen*, 1s discussed triefly in this cection.
The applicability ot this system tc a specitic task area can
only be eviluated at the detailed level. This descripticn,
thet ~fore, suggests cnly in the mcst general toras *he  true
depth of the actual software systen.

3.1 File Structure

This systeém compcnent permits the user to  identify his
data file and its security classiticaticn and tc introduce
definitions of the ticlds, qroups, and sets *hat are to make
up his data file. Although there is theoretically nc limit
to the numteéer of unique data elements that can ba named in
a single file, the asysteam imposes A& practical limit  of
approximately :5,00C names, Structures are limited to a
single level of subordination. At that level, hcwaever, up
to 288 ditterent tericdic andsct variable sets may be
specified.

? CH=?




GENEKAL DESCRIEFTICN

There are also size restricticns in the 1length of a
single periodic subset or fixed set. This corstraint is
1,000 bytes in the current design.

* vila records (the collection of the fixed, periodic, and
variable sets which are uniquely identified ¢ty a record
iden*ifier or key) are less easily i=fined as to size. The
systom performs dynamically, giving the user a high degree
of tlexibility. As a wcrst-case condition, *he system may
limi* the user to 299,000 bytes per file record. Hcwever,
the system 1loads into memcry cnly those sets referenced by
the job, *thereby effectively permitting a significant
exparsion of trecord size.

During the file definition prccess, the user may desire
to specify in advance certain autcmatic functicns suck as
conversion of retrieval 1literals ¢to coded file values,
output 4Aata ccnversions or editing. If file 1indexirg 1is
desired, ¢the wuser indicates which field or fields will
frovide the index values, The FS component Frcvides
wechanisms fecr this purgcse and records these
characteris*ics in the basic File Format Takle (FFT).
Record contrcl or key £fields nmay be defined as a single
field or a string of multiple fields. The only 1lismitation
is +hat the total reccrd ccntrcl group may not exceed 244
characters. Periodic subsets may also have data fields
assigned for sequencing and control within the reccrd. 1If
the user does nct desire to freovide these subset control
elements, the system will create sequence numbers fcr the
contrnl function and will maintain them as a normal part of
the °™ function.

S vprovides a sisple, convenient way for the user to
specify his file format ard requiresents. Using a simple
free-forma+ 1language which uses default opticns, thke user
can specify the logical data associations he desires.

Additional 1limitations to ¢the FS component are as
follows:

o A maximum of 50 sukroutines/tatles rgmay be
defined fcr a file.

o A maximum of 50 edit masks may be defined,
each not more than 69 characters, and the

8 CH=-3
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aggregate tctal cf edit characters must not
exceed 1,000.

o A total of 100 fields cr groups may be detined
fcr cach set,.

o A maximum of °99 fields may be defined in a
croup.

o A maximum of 50 grcups may be defined 1in a
set.

o Coordinate fields may consist of 5, o, 7, 8,

11, or 15 characters cnly.

o General system conventicns as to names and
punctuation must be followed.

3.2 File Revisicn

The FR ccuapcnent provides the capability to revise the
format in which data is stored in a NIPS data file. Ttis is
accomplished by the <comgpariscn cf the FFT descriking the
file in its current format - to the FFT descriting tte file
in its revised format. PR will generate, as a rasult of the
comparison, FM logic statements which will be used Lty ¥M to
copy selected data €lcments intc the new format.

*P processes data on a field basis only. I+ will permit
the addition, deletion, and relocation of fields as well as
chanyes to their storage wode, size, and name. Feriodic
sets may be deleted or relocated. They may also be added,
but no data will te included, as a direct result of FF, in
either new sets or fields. FR will permit fields frcr any
set in the old file tc be split irtc several sets in the new
file. It will rnot permit fields from multiple sets in the
old €ile to ke merged intc one set in the new file. There
is no way for FF to logically connect the sultsets cf two
existing sets. The FM lcgic statements genarated may be
modified by the user to suit his needs.

The only limitaticn is the need, on the part cf the
user, to recompile his FM 1lcgic statements and any
retrievals, outputs, and terminal gqueries which micht be
affected as a result of file revisicn.

Cli=3
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i.) "ile Maintenance

"his compcnent provides the uyser with a tbrcad and
tlexitle capatility fcr generatirg and wmaintaining data
tiles, Using FM cowmponent features, the user wmay add,
d»lete, or change file records, periodic sats or subsets,
and variable sets. Also, the user say modify or change tile
tialds and may change (increase cr decrease) the volume of
data associated with any file record. If indexing is
specitied tor the file, ¢the index data set is also
maintained. This maintenance is automatic and transparent
to ¢} e user. These functions may all be accomplished in
parallel, or in a s=ingle pass of the master data file; they
may be accomplished by virtually any mixture of unsequenced
inpu*t transacticn fcrmats, Multiple file maintenance passes
are permitted to support data dependent activities.

Inpu* material may be reccrds shich are either fixed or
variatle in lenyth and may be blocked or unblocked. Storage
media for input material may be any supported readable media
undler *he crerating systern.

All processing is controlled by logic statements
providel by the user. These statements may te writter in
*>ither a macrc-like pregrammer-orianted language (¥CCL) or
a high-level procedural Fnglish-like language (NFL) wlich is
casy *o learn and simple to use, yet powerful and flexible
ernougbh to efficiently accomplish a wide range cf file
waintenance functions. The user gay perform functions using
data from the input transaction, the master data file
record, records from cther NIPS files, or all three. The
‘tdinary Maintenance (CM) feature of FM permits the user to
wiit > logic statements containirg only oM transaction
descriptor cards which can perform automatic validation of
transaction data and unconditional updating of file fields.
The (M statements can be combined with FOOL statements to
provide additicnal user flexibility. Al input/cutput
funct ions are pertcrmed automatically by the component;
since *he languages are indirect, the user wmakes his
teforences using the field names he has assigned as
meaningful *titles of data elements. The languages include
instructions that rermit automatic table validation or
cenvorsion or automatic linkage to user-provided, srpecial-
purpose subrcutines. The indirect-addressing capability,
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used for processing field-initiated corrections, is ancthet
FM feature.

In addition to maintenance (or genera*ion) of a data
file, this compou<~t permits the user to create auxiliary
output files simul*taneously with the maintenance process.
The system will permit the generation of ¢two independent
print streams, ¢twc independent rfpunch streams, and five
auxiliary sequentially-organized output streams (tape or
direct access vclumes) in parallel with the prime processinyg
func*tion.

Generative code techniques are used in the actual data
manipulation. To avcid wasteful regeneration, the systen
provides a complete, automatic litrary maintenance furction
for *he user's 1logic statements. Maintenance execution,
therafore, may consis* of executing prestcred lcgic
statoments, ccrpiling lcgic s*tatemants and library updating,
or combinaticns of these functions. There is no limit to
the number of different statements that can be frecompiled
and retained in the library, or tc the nuaber of statements
that can be used in a single file update run.

¢ A data file may be paintained as an ISAM, SAM cr VSAM
data set., Large SAM files may be segmented into volumes of
data records containing a range of record keys. These may
then be updated ané queried individually or in groups. For
a SAM file that is indexed, volume contrcl informaticn 1is
provided sc that gqueries against the file need pass only
those volumes containing the candidate records apprcgriate
to the query instead cf *he entire data file.

Other ccmpcnent functions gprcvide fcr the creation of
summaries, run logs and/or audit trails during file
processing. These functions are spacified by the user and
are not limited to a set of predefined system carpabilities.
They are as simple <cr complex as the user's requirements
dictate.

Limitaticns to FM include the fcllowing:

o Maximum size of ¢transacticn racord is 1,000
characters.

11 CR=3
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o A maximum of 24 1lcgic statements way be
ccmpiled in any one executicn of FM.

}.4 Retrieval and Sort Processor

The RASP component, primary retrievar of the system, |is
char acterized by its voluminous, tat.ched-prccessing
capahilities. Using gererative code techniques, RASP
includes an automatic library maintenance capability which
permits broad utilizaticn of the standing gquery. Compile-
and-go modes of operation permit satisfaction of the ad hoc
query requiresent and complete intermingling of compile-and-
4o and standing query processing in a single job frocess is
permitted.

FASP uses a simple ®nglish-1like, free-format
condition/action language which is flexible in notaticn. By
specifying the retrieval conditicn, the wuser may select
specitic records to be retrieved from the data file.
Comparison ofperators grcvided are the ncrmal equal to, less
than, greater *han and between. All may le nreceded Ly the
nega*ive operatecr "not". Boolean connectors ars perritted,
as are up to eight levels of nested parentheses. Two
Jeoyraphic retrieval operators are also provided: irregular
area and circle search. Tha fcrmer is of interest in that*
it prcvides area-to-area, area-to-line, 1line-to-line, and
point-to-ar<ca capatilities and is nct constrained to convex
area definitions,

The true power of the processor, however, is ot
directly 1indicated by the language. The scope of the
proce ssor is more directly related to its akility to rprovide
many answer sets, each of differert ccntrel or sequence, by
a single pass of either the entire data file cr only these
records selacted as pcssible candidates for retrieval by
index processing. In FASP, the simplest qualification
stat~ment 1is called a conditicn. Satisfacticn of the
condition assigns the output of ¢the file record {(cr a
selacted porticn of the file record) to a temporary file for
later system sequencing. Since the user must frequently
output informsation from a file reccrd in several sequences,
each condition statement may have several associated sort
statoments, Fach scrt statement 1is simply the string of
fields and/or literals upon which the user desires *o
sequance the answer records. Ccrditicns may be prestured

12 CH=3
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machine core. Their primary function is simply tc fprcvide
interface for TP application frcgrars. Output generated by
the application programs is made availakle to the terminal
user for pagirg in the ccnversaticnal mode.

NIPS provides the following terminal application
programs Of CCmponents:

dre Quick Ingquiry Processor (QUIP) is designed to give
the wuser a powerful data retrieval and disfplay
capakility.

bre Source Data Automation (SCDA) provides the  user
with a means of executing a preccmpiled file

maintenance 1lcgic statement against an update
transaction entered by an operator at an cnline
terminal.

$ € Online Sourcz Edit (EDIT) provides the ability to
enter, manage and edit VNIPS and ALC source code
language statements at *h= terminal and to sutmit
jobs to the operating system for batch fprocessing.

de Utility prcgrams fprcvide the atility tc senAd
messages and data between terminals and to
communicate with the computer operator.

# The QUIP language consists c¢f a simplified cutputc
language and a sukset of the RASP language. Al though CUIP
wvas designed primarily for terminal application, i*t can also
be operated in the tatch mode tc frcvide a simple, efficient
tool *o process ad hoc queries. When executing C(CUIP as a
problem prcgram in the online terminal environment, it
requires a direct access resident ISAM NIPS data file cr a
direct access resident SAM data file. A NIPS data file
organized as either ISAM, SAM or VSAM organizaticn (tape or
disk resident) is accegtable wher CUIP is executed in the
back ground environment. W®here possible, QUIP will attempt
to limit the number cf data reccrds that must be examined in
detail through the use cf file indexing in the same manner
as RASP. The CUIP language allows user or system fcrmatted
output lines. One ani ¢two dimensional sum and count
matrixes can easily ke specified in adciticn to
computational operations. An additional capability allows
the terminal user to select an OP RIT from the user litcrary

17 cH=3
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and disvnlay pages of the output report on the terminal.
QUIP provides an interfile output capability in tte sanme
manner as OP, Data elements extracted frem secondary files
may be combined with primary file data to prcduce a
composi*e repcrt.

] The SODA component uses a free-format keyword language
consisting of control statements wvhich identify files,
Ltecords, repcrt fcrmats, ccrrecticns, and disposition
actions. Given a file, SOLCA will fetch the record
1den* ified in the update transacticn, and provide both the
record and the transaction to the 1litrary-stored lcgic
statement which performs the 1Iequired edit and update
t unc tion. The record is returned to the data file in
upla¢*ed form under cperator ccntrcl. The wuser's input
transaction 1is validated by ¢the logic statement during
axecution. It errors are detected, immediate notification
may bte given to the terminal operator. The user may ccrrect
individual 1lines c¢f his transacticn, using the standard TP
correction prccedures and repeat the SOCA request. The user
may alternatively enter key-numbered correcticns to
indiv idual fields and repeat the request, SOCA will
main*ain file indexes, if present, in the same wanner as FM.
SODA cannot te used tc perfcrm file maintenance on a VSAM
Jata base.

The EDIT component provides the capaltility tc enter and
main*ainr source lanquage statements from the tarminal. The
source statements may be stored on a litrary and modified
from the terminal. The modified scurce statements may then
be «dited and any errors reported tack to tle terrinal
operator. When errcrs have been corrected, a Jcb Control
Language (JCI) stream may be constructed and submitted to
the operating system as a background job.

3.7 ntility Ccmgonents

A large collection of utility =support programs is
provided by NIPS. A data validation/conversicn-table
generation capatility which assures efficient wuse of ¢this
important data processing tool is provided. Tatles formed
by the systeg are mcdular so that usag® on nminimum ocore
environments may te achieved. Table sizes may effectively
be considered up to approximately 140,000 bytes ot
irJument /tfuncticn fpairs. They pfprovide simple, effective

18 CH=3
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utilization of validation *echniques not otherwise pcssible.
Maximum combined size cf the argumant and function is 256
bytas.

A utility is provided to allow the placing cf lcad
modules, created by ccmpiling user-written subrovutines, orn
a NIPS 1library. The subroutines will contain the linkage
necessary for proper utilization by NIPS. The subroutines
may be written in Easic Assembler Language, COBOL, FORTRAN,
PL/1, or JOVIAL.

] Utilities are provided to convert the nmodes of NIPS
files from ISAM or VSAM ¢to SAM and vice-versa. Other
utilities are available tc specify and create indexes for
axisting files, and to transfer index data sets from disk to
tape and vice-versa. Utilities are also available to
analyze ¢ext for keyword selection and ¢o «create and
main*tain keyword dicticnaries and tables. Another accepts
a re*rieval answer file and converts it to @& data file
containing all cf the progerties cf a NIPS master file.

19 Cit= 1
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Section 4

SYSTEM FEATURES

To simplify the training of nonprogramming criented
users, the system makes extensive use of the stored
proccdure and cataloging capability of the operating systenm.
"his results in effectively eliminating the requirement for
the *ypical user to code JCL streams to control his job.
The skilled fprogrameer may, hcwever, continue to use fully
the flexi.ilities provided by the operating system.

Modularity of programming ensures simplifiead raintenance
and error correction in the operating scf tware. Relatively
uni que code generation techniques ensure ease of
modification in the user language areas, if needed.

A1l user-generated material required tc support a data
tile is contained as part of the data file or user litrary.
The *®*T, FM lcgic statements, and data records are all a
rart of the data file itself. All conversion tables,
subroutines, FASP queries, QUIP queries, and OP RITs can be
on a single wuser library. The user's source material may
reside in the same litrary or in a4 separate lilrary. By
caus 1ng *he library to occupy a direct access device with
the data set, a notable degree of file transpor*ability is
achin~ved, A syster user may effectively move a single disk
pack (data volume permitting) to another system ofperating
with NIPS and be assured that he has all the materials
nece ‘sary to maintain, retrieve, or display data frces his
file.

"ile amnalysis and run optimization statistics may be
produced by FM, RASE, CU'IP and OP wupon demand. File
analysis statistics assist a uset in redesigning a file and
selacting proper data elements for secondary indexincg. Run
optimizaticn statistics assist in tuning production jots to
tun mest efficiently.

"leven volumes cf user-criented documentaticn cover the
syst-m compcnents, error codes, fprocedures, techniques and
general file concepts. Program Specification Manuals are
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available *c assis*t installaticn
understanding system capatilities.

21
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Section ¢

OPEFATING SYSTEM CONSIDFERATICNS

MIPS will operate under five cperating systen
configurations:

PCFE Frimary Ccntrol Program. The standard
cperating syster which processes one job
at a time in sequence.

MET rultiprogramming with a fixed numkter of
tasks. A partitioned core systam
allowing up to four jobs ¢to <cfperate
concurrently in independent fizxed-size
partit ions.

MVT Multiprogramming with a varialkle number
(c): 2 tasks. A regicnal core system
allowing up ¢to 15 Jjots tc cgerate
concurrently in variable-size regions.

vs1 Operating SystemsVirtual Storage 1. A
virtual storage system which can fperform
1€ different tasks concurrently.

VsS2 Cperating System/Virtual Storage 2. A
virtual storage system which can gerform
€3 differant tasks concurrently.

* NIPS is not res*ricted to any one level of the cferating
systom and it will use sulksequent releases as they Leconme
available. Multiprcqgramning cagabilities of the ofperating
system permit multiple jobs to operate concurrertly in
inderendent fpartitions, regions «c¢r virtual storage. The
data management facilities of the operating system will
handle all =<system and user data stcrage. NIPS data files
can be organrized under ISAM for direct access device files
or SAM fcr tape or direct access files or under VSAM for
direct access files or the S/37C operating under VS1 cr VS2.
Data file indexes, where applicakle, are organizeé under the
Basic Direct Access Method (BDAM) and reside on a direct
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access device., The various system libraries will be stored
using Basic Partiticned Access Mathcd (BPAN). The Fasic
Graphic Programming Services of the operating system are
used for the TP compcnent that services the local TEM 2250
and 2260 display terminals. Thka Basic Teleccmrunications
Access Method (ETAM) is required fcr remote device supjort
and for local IBM 327C Informaticr Display Systems,

In addition to the basic operating system, the following
must Dbe included at system generation time:

a. Prograes

1. Assembler - ¥ level
2. linkaye Fditor
. Sert

b Libraries

1. MACLIB - Macro lLitrary
2. SORTLIR - Scrt library

Ce Data Managemaent Access Methods

1. Sequential Access Method

2. Index Seguential Access Method

l. Fasic Direct Access Method

4. Basic Partiticned Access Method

5. Fasic Graphics Programming Servicas (nreeded
¢nly for terminal processing support)

6. Pasic Telecommunication Access Meothod
{needed cnly tor remote terminal processing

support)

] 7. Virtual Storage Access Method
(availalble only on an S,370 with vs?
cr VS2)

23 CH=?
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Secticn 6

HAFCWARE CONSILERMTIONS

%TPS has been designed and programmed for an IBM System
160 Mod2l SCH (256K ccre size). It will also operate on a
Model 404 and larger modals of the System 360 line ané Model
136 and larder mcdels of the System 370 line. Wi*hout
cnlire terminals, it will operate cn a 128K core size
machin2, however, experience has shown that the H ccre is
*he wminimum fcr complex applicaticns cn non virtual storage
systems. NIFS can use maghetic tapes, direc* access
levices, card readerypunches, cnlire Fprinters, a console
typawriter, and IBM 2260, 2265, 2250, 3277, 3275, 1050, and
274" terminals

A minimum configuraticn cculd include three IEM 231
disk units, (although an IBM 214 cr 3330 disk storage unit
is considered highly desirahle) a card reader, and an on-
line printer. Tape requirements ate related to the user's
tequirements and range from none to a quantity sufficient to
perform the largest scrt the user may require. Disk sorting
is used to the capacity of the direct access devices
available to *the systen.

"he system will service a number cf THM 2848 display
contrcl units, each of which will suppor* one 10%3 frinter
and <ight local 226C terminals for cnline processing. Up to
32 1BM 3277 display stations may ke attached to the system
via -~ach 3275, and 2272 ccentrol urit. An unlimited number
ot local 2250 torminals are supportel urder these
confiquraticns:

as 22¢C -1 Fach terminal has its own control unit.

be 4

"~

€0 -3 Up to four tarminals for eich 284(C-2
ccntrol unit.

emotea IBAM 3277, 3278, 22¢€C, 2265, 1050, or 2741
confrgurations must include appropriate communicaticns
facilities and 27#Y data adagter cr transmission control
uni ts.
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