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ABSTRACT
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INTRIDOUZTION TO PILE ZONCEPTS

SECTION 1
INTRODUCT ION
This volume is divided into five sections. Section 1
prassnts a general introduction of the concepts and

applications of the NIPS 360 Pormatted File Systes.

Section 2 discusses th® concepts of data storage 1in 2
formattad file, the a3 thods used for data
valilatioan/conversion, and the general language

specifications eaployed.

Section 3 discusses the method by vhich the systen
oparatas and procedures used in developing t he da ta
validation/conversion routines wvhich are Jdefined, by the
usar for specific file applications.

festion 4 dafines a sample data file which will be used
in examples throughout the system documantation.

Seztion 5 contains 1 glossary of teras used in the
iocumentation.

Appendix A contains a detailed explanaticn of the

physical layout of NIPS 160 FPS data set which is the user's
jata fila,

Appendix B contains a description an3 use of the

transaction records output by the file analysis statistics
capability.

l.1 System Co>mponents

Th2 NIPS 360 PF3 is made up of several relatively
independent components, each of which perforamas a function in
ralatisa to data files of the system. The total complex of
cosponents, wvorking togethar, provides the user with the

LT O LR
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INTRODUCTION TO FILE CONCEPTS

ability
in
comprehansive descriptions of each of the components are
presented in the appropriate volumes of the NIPS 360 FF3

- T vy

to perfore the complex file processiny job reguired

modern information Ranage ment systers, Alt hough

Usars
this section, since reference is made to the components in
establishing the file processing and languaye rules coverel
in this document.

a.

b

Manual, a brief introduction to each i1s incliaded in

File Structuring (FS) Component - This component
establishes the necessary communications media
required by the balance of the system ‘n data file
processing. This communications nedia is called
the File Format Table, Simply stated, a tabular
array of the essential attributes o>f each of the
user-described data elemerts i1is created by the
component. This array 1is stored as part of the
Jata file and is accessed by the other components
v hen processing user languaqe stat2ments.

Eile_ Maintenance (FM) Componeat - This component
jenerates andsor updates the user's data files.
Several user languages are provided which perait
the analyst to specify data validation procedures,
logical data «xAamination and/or wmanipulation, and
summarization, Although tha normal output of the
process is a data file in updated form, the analyst
may request additional “auxiliary" output filles
which ar e created as a bhy-product of the
maintenance function.

component is an analytical tool used t5 extract
information from one or mora data files. This
componext has the <capability to sequence the
extracted information in a variety of ways
Jetermined by the rejuirements of the fipal output
report to be produced.

Qutput_Processor (OP) Component ~ This component is
used for formal report production and rprovides a
Zonvenient method of list ing, summarizing,
formatting and counting data eleaents, Controi
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nechanisas are proviled which permit preparat ion of
reports of extreasly complex structure. The data
source us3ed in this report production may be either
a data file, or the ansver set produced by the RASP
componest,

2. Tegmipal _Processing _(IEL. - This component is
actually composel of three major subsets in the
current version > th:2 systzma. The first is the
programs required to interface wvwith the graphic
display devices, As such, the systeama user 1s
relatively unavare of its existence. The second is
the Quick Inguiry Processor (QUIP) , vwhich provides
the user vith the capability ¢to interrocgate data
bases, Functions performed are sipilar to those
performed by RASP and OP. This capability wmay be
utilized from the biatched Job strean as well as
from terminals. The third aajor subset of this
component is Source Data Automation (SODA) which
provides the capability of maintaining data files
from terminals. Input data may be edited,
corrected, and pracessed with prestored FM 1logic
statements,

‘ f. Utility Suppoct _(UT) _Programs - This is a
collection of general-purpose, utility prograss
vhich 1ay be wutilized by ¢the analyst in the

performance of his job. Significant awong the
varied capabilities provided, is the da ta
conversion function accomplished by a set of
programs c¢f this component. This capability

provides <+the simpla and alaost automatic method by
vhich the user analyst may directly convert a 1410
NIPS data base to NIPS 360 format.

fach component mentioned abov2 is liscussad in detail in a
sepirat2 volume of this manual (see 1listing in the
Abstract).

JE—— A
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INTRIDUCTION TO FILE CONCEPTS

1,2 Intercelation of Zomponents

dezause of the flexihility of the systes, it is
l1ifficult to westablish specific retationships between the
various coamponents, The following lojical flow ot
information through the system should be considered 2
“typical" or normal exampl>; howaver, it wmust be clearly
uni2rsts5]1 that the uxample is in no way restrictive, Most
of the system compon2nts may be used 1in combination with
Jth2r cZomponents to build complax system functions., The
various logical relations will become more apparent to the
us2r alalyst as he follows through the detailmad descriptions
ot the varicus componants,

FS accepts the user's description of the data elements
making up the data file in punched card form. Output from
the component is the Fils Format Table (FFT) which detines
th2 structure of the file to he tormed, Since the FFT 1s an
actual physical part of the data bhase, fil2 1nitiation 1is
p2cfors2d by this step.

FM accepts the FPT as a part of its input; together with
transaction data +the wuser Jesires to place in his tile.
Isiny taz2 user's instructions (logic statements), it
performs the actual wupdate function which results in the
uplatedl (or new data file. Paralleling this ©fprocess,
various forzs of ‘'auxiliary" output may be produced under
us2r coatrol.

The retriever may ¢then be utilized to extract
information from the data file. The result of this step 1is
th2 cr2ation of twd data sets: one <containing the records
extracted from the data file, and the other consisting of
th2 sort or sequence contrd)l fields the user specified as
desired for answer sequencing. A standard sort is applied
to the sort fields, and the resultant file is retained alony
with the data file created by the re<ivieval operation.
Since th2 sort field file includes "pointers" back to the
data file, a direct access technigque of raecovering the
tetrieved data is applicable.

This composite of two filas 1s then passed ¢0 the Qutput
Processac, which Dby applying user-supplied dinstructions
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providas the desiced final report. Note that the output
processor may accept a data file directly, rather than first
applying the retrieval process. This technique is useful
wh2n t12 sequence >f the oi1tput in the final report is not
crit:cal or when it is the same as th2 orijinal sequence of
thz jata file,

Systen formatted output may be obtained with the Quick
Injuiry Processor (QUIP) vhich can also perform a retrieval
iunztion. Using either a data file or the results of a
retrieval run as a dat: source, output repd>rts are quickly
an] sisply prepared.

The TP component utilizes local 2250, 2260 and 3270
davices and remote 2260, 3270 or 1050 ¢tersinals as
input/output units, Data files aay be queried and reports
formatted or the files may be updated. Output data may be
rrviewed in a conversational aode at the terminals or may be
directed to printers, This processing will generally
parallsl the processing by ot her system components.,

With this brief introduction, the rest of this volume
addresses the general concepts applicable to the total
systam, and generally provides those comaon guides reguired
for use of any component,

a0
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Section 2

SYST¢ M CONCEPTS

NIPS 360 PFS is a generalized file-handling systenm.
Usiny Laaguages which have bheen specifically dasigned to
support the requirenents of the wusers of the various
coaponants, the analyst can define *the capabilities to
process a specific data file. This section presents a brief
outlina of the c>ncepts of a NIPS 360 FPS darta file, the
met hod of handling data elements, and the general systes
lanjuage specifications.

2l General File Organization

A data file created by a user with NIPS 360 FPS 1is a
collaection of information pertaining to a cosmon area. The
til? =zonsists of 1i1ecords, each of which contain data
describing the attrihutes of a3 single subject. For exasple,
tha2 sample file presented in section 4 is a data file
containing information descrihing the status and disposition
of all mtlitary yaits in the armed forces., Bach record (in
the file contains data which cowmpletely defines a single
unit. Thus the tile is a collection of records with an
srder determined by a4 unit identification code.

Facnh record in a da:a fil2 has a common format. This
tormat {s defined by the user and communicated to the systen
through the use of the PS5 -omponent, The forsat of a file
rzfars t> the format of data records in a specified file.
?ach location in a record, whare a data value is stored, is
called an elepeant of the r-=cord, When the file is being
designed, the user assigns a m..aonic name to each element
in  the record. The collestion of element names, along with
thatir €unctional relationship, constitute the format of 1
record and hence the fila itsslf,
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The complets description of a file's format 1is
maintained in the FFT which 1is generated by the PS
soaponaat, purirg file. processing, the user states his

problem using the mneacnic element names to reference data
lozations in a record. The system translates these names
thtough the FPT into internal cole alloving access to actual
£2-5314 1ata.

Examples of usage of the various concepts covered in the
folloving subsections ara proviled by Section 4, Sample NIPS
36) PPS Data Pile.

2,2 Data Rec>rd Organization

2.2.1 Data Recd>r d FElements

The locations in a record, where data values are stored,
have been defined as elements of the record. An individual
2l3s2nt s called a f£fisld, This is the term used to
ident ify a portion of the data cecord vhere a single Adata
itam, suzh as an individual'’s name, may ba stored. During
the file definition process, this field is given a wsneamonic
ni1s3 which is stdred as an entry in the FPT, When the file
is processed, the use of ¢the field name in a language
statamant permits ¢ho user to operate on the data contained
in a specific location of all records in the file. All the
inlividual elements in the data record are defined by the
user as fields and given unique names, This provides the
syst:ws with a complete map of the data organization in a
record.

dccasionally, several adjacent fields in a data record
hav? 1 logical relationship, and it would be desirable to
operate on thes as a single item with one name. In such a
casa, ona or more adjacent fields may be defined together as
a group with a new name supplizd, An exaaple of this would
be the —ase vhere tvo fialds have been defined to contain an
individ:al's last and first name, respectively.

g
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These two fields could be lefinad together as a group for
one-step data manipulation.

2:2.2 Data BRecord Blement Hierarchy

In conventional inform tion systams, the record is the
bagsic unit of informatidr containing a fixed number of
element values, The NIPS 160 FFS permits the user to define
1 1ata r2cord vwith a hierarchical relationship amony the
2lements of the record. At the lower level, the record nay
contain a variable number >f data values for each element.
The term, set, is introduced to define a collection of data
record elements at the same level.

.26 241 Pixed Set

The fixed set corraesponds to the first 1level in data
record hierarchy. The fixed set is a collection of elements
(tialds) vhich need only one data value to satisfy
requ irements, An example of a fixed sat elament would be
th2 field (elemsent) of the sample file in section 4, COMDR,
vhich contains the Commanding Officer's nanme. Since each
r2zord O>f ¢this file contains the information on a single
military unit, there will be only one Coamanding Officer,

2.2.2.2 Periodic Set

In a data record there may be a ccllection of data
2laments which may assum? more than one set >f data values
witain th2 record itself. The collection of data elements
is called a periodic soet, A periodic set is a collaction of
jata »slements vhich are logically related and may contain
miltiple data entries, all with the same foraat.

A collection of data values vhose format is defined for
tha periodic set is called a subsat. The number of subsets
for a periodic set in a data record is under the control of
tha usar. A point of importance is that each subsgset {is 2
collection of data with the same format as all other subsets
of the same periodic set,
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Tha NIPS 360 TFPS allows the user to define a record
toraat which consists of sne fixed set (from 1 to 100
fields) and up to 255 aifferant periodic sets (each of which
may hav2 from 1 t2> 100 fields defined), (See figure 1.)

2.2.2.3 Vvariable Set

The NIPS 360 FFS permits the user to define one or more
variable sets for a data rescorl format. The variable set is
it ot same level in the record as a periodic set. 1Its
purpose is to allow the storage of variable 1length data,
whizh cannot be formatted, in the record. Only one element
is defined for the variable set and that element has the
charactaristics of a fiald with unlimited length. Data @iy
be added to or deleted from the variable set of a data
record.

2.2.2.4 Data Rec>cd Identification

Since data records identify a unique subject, a unique
record identification must be provided, The user must
12€ine on? or more elements of the fixed set to be used for
record control, The data value(s) found in this recocd
elaaent(s) must be unique throughout the file. Yery often
the data, and the elements used for such a purpose, are
known as the Record Contcol Sroup, Record ID, or Record Key.

2+2.2.5 Data Record Organization Summary

Thts subsectid>n uses figure 1 as a graphic example for
the points covered. Shown at the top of the figure is a
block diagram representing a data file wvhich may consist of
A variable number 5f reacords, For purposes of illustration,
ona of the records in the file is "“broken out" to shov its
possible configuration. The data format in this record 1is
the same as that used by 311l records in the file. Howvaver,
th? data cohtents >f the record, as vell as the number of
lata entries, may differ from racord to record,
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This file has four elements defined as a fixed set.
These elements were definel as fields during PS with names
assuciated with each field. Por example, the names Fl, F2,
¢3, and F4 are used. When the record is created by the FHN
conponeat, the user can cause lata froa incoming transaction
records to be placed in the fixed set of the record by using
the field nram2 as referenc2.

Th2 file rec>rd shodn in figure 1 has formats defined
for thre2 periodic sets. The format and data wused in
Periodic Set 1 will be usel for illustration. When the user
d2€ines the file format (data record), three logically
related elements could contain multiple groups of data
values within a single record. Therefore, during the
definition of the fields Pll, Pi2, and P13, the user define¢
that the fields be treated functionally as Pericdic Set
This then established the conmon format which grours of
values would follow as they are antered into the re.
Each group of data values, conforming to <the format ror
Periodic Set 1, is referred to as a subset. The number >¢
subsets containel in a record's periodic set 1is never
defined by <format, Por Periodic Set 1, as shown in figure
1, ther2 2xists five subsats of data., When NIPS 360 FFS is
oprocessing file records, a single subset in a periodic set
is referenced at one time, Thereafore, the use of the field
name, P12, in a retrieval stateaent has sequential access to
five different data valuas in one record,

-~ -

In the variable set illustrated, no format 1is
2stablished for any data vilues, However, if a data file is
*o hav2 records containing variable sets, this aust be
defined 4in the PS run to establish internal pointers in the
record, Any data that is placed in the variable set for a
record 1s @maaintained by internal painters descrihbing to the
system, the actual locatlion, and volume of information,

The sizes of data records in a NIPS 360 FFS data file
may vary. If a file consists only of a fixed set, then all
razotds in the file are of constant length, However, a data
file defined with on» or more periodic sets for its records
vwill mdost likely have record lengths that vary considerably.
This occurs since the periodic sets of some records will
contain adre subsets of data than others.

1
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Th2 maxiaum 3ize 2f a data record is also a variable,
Por th2 Qutput Processor, Pile Raintenance, and Quick
Ingquiry Processor components, ¢the system allocates space
called a "processing block"™ to contain the part of the data
record processed during the run. The core allocation size
for the processing bloci is variable; the size allocated is
determined by the specifiz component. The default size
allocat2d by PH is 16,000 bytes, and the default size
allocated by QUIP is 10,700 bytes. The analyst is thus
assurel the capahility of processing complete records of a
size up to 10,000 bytes in QUIP, and up to 16,000 bytes in
PN, Pais constraint is a ™worst case" condition, since the
system only 1loads that porticn of the file _ecord ¢that 1s
being processed during the 3job, causing the record to be
loaj=d, Loading is perforaed on a set basis, so that a job
requiring examination of iata from Periodic Sets 1 and 2 of
1 file rejuires the system to load the fixed set, Periodic
Saet 1, and Periodic Set 2.

Effectively then, th2 analyst may choose %o constra.
1is file record size to 10,000 bytes and avoid any further
considerations of processing requi "ements related to core
siz2, Whan using FM, the apalyst can determine the size of
the processing block by putting

PARM='*PBST ZE =n K"

(vaiare n can cange from 1 to 99) on the FM EXEC card.
Similarly, when using QUIP in the batch wmoda, the analyst
can anter PARM='PBSIZE=nX' on the QUIP PXEC card; (however,
bacaus2 of design constraints, the ~UIP processing block
cannot exceed 99K). Por source lare. : QUIP runs against
ISAR filas (this includes asn-line QUIP), the system will
compute the size of the processing block required (up to
31x) and allocate that size. If a file dasign 1logically
raguitas larger record sizes, the analyst may still process
that file just as long as the combination of sets he desires
to proca2ss in a single job can be contained within the
processing block allocation of the systenm,

12
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2.3 Data Value Modes

Th3 user of NIPS 360 has the option of selecting
different modes by which data will be stored in the record
el2aants of the data file. During FS, each element in the
record*s format is defined to hold its data value in a
sp22ific sode, This mode selection specifies the internal
method by which data 1is stored. It is necessary for
2mploying and liei*ing certain types of operations against
data during file processing.

2.3.1 Numeric Mode

recdord elements (fields and groups) containing numeric
values, which will be processed using mathematical operators
{e..., sSuxmations), should be defined as numeric mode.
fi21d aleaents defined as numeric are limited to a maxiaunm
of 10 integers within the range of ¢2,147,483,647, Although
corract processing can be performed, numeric fie:ds should
generally not be defined within a group since systen
efficiency will be impaired. Normally, all fields defined
1s numaric, regardless of size, are stored in the data
record as binary words. This wmode permits fixed point
binary arithmetic to be used by the systes and allowvs full
use of the more efficient binary set of wmachine
instructisns, When a numeric fi213 is d2fined in a group,
*ha wvalua <contained in the field is represented as zoned
EBCDIC bytes. nRequired data conversions are made by the
systza vithout user intervention. ©Note that a numeric field
defined wvithin a group is initialized to EBCDIC blanks. Tt
is the user/analyst responsibility to initialize these
fields to EBCDIC =zeros during PM processing. PFailure to
initjalize these fields will result in data exception errors
whan usiny these fields vwith arithmetic operators and data
value editing during output processing.

Any field »>r group defined as numeric mode will allow
output 23iting to be defined by the user. This function
permits leading zero suppression, decimal point insertion,
and so forth., Subsection 2.5 discusses the use of the Edit
function in NIPS 360 FPPS.

13
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Tha numeric mode specifies that data values are to be
right-justified for a record element. This means that if a
nuaaric value is shorter than the defined element, the value
Wwill be right-justified with 2zero palding onr the left to>
fill in the rest of tha allocated space. If the numeric
value is longer than the defined element, truncation will
tak2 place on the left when the data is stored.

2.3.2 Alphameric Mode

pecord eclements (field and groups) which are defined as
alphameric mode, permit all characters of the EBCDIC set to
be storel as bytes. All logical operations can be performed
on data stored in this mod2., However, the data may not be
us2! 1s values in mathematical processing (e.g., addition,
subtraction, etc.), nor may the data be edited with a user-
jefinedl eask during 0P,

Fecorl elements defined as alphameric mode imply that J
data stored in them is left-jus*tified. For exaaple, if a
iata value is shorter than the fiaeld or group where it is to
be stored, the value will appear left-justified in the :
locatioa wvith trailing blanks, If the data value is longer
than the field or group in the record, it vill be stored
with trauncation osccurring 5n the right. |

The system assumes the alphameric mode for all variable
sets in the data file.

2.3.3 Geographic Coordinate Mode

A spacial iter mnde designator, cooriinate, is used for
cases where geographic oordinates are to be stored in the
data record for retrievals using the geographic retrieval
oparatars, fircle Search, and Polygon Overlap., This mode
may be used for both field and group definitions, depending
upon the @wmanner in which the coordinate values are stored,
Fach term in a coordinate pair definers a point which will be
stora2d as a binary word in the data rec~rd, A standard
system subroutine will bpe usel automati- - ily to translate
th2 coordinate values to and from & binary word format vwhen

14
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th2 standard external fyrmat is followed. The user aay
i2€ire tha coordinate point containing both latitude and
longitude as a single field and the systea will
automatically generate two bhinary words to hold the values
after conversion. He may 1lso define the latitude value and
lonjitul2 values as individual fields and then define then
together as a coordinate group. The standa=2 . lzooe)
format is shown below:

Latityde Longitude
AAMMX (5 bytes) BBBMRY (6 Lytes)
AAMMSSX (7 bytes) BBBMMSSY (8 bytes)
v here

A = Lat .tude in degrees

B = Lo.gitide in degrees

| = M.nutes

S = S2conds

X&Y = Appropriate hemispheres,

If a3 wuser wished t> define a coordinate value in his
record with the latitude and longitude as individual fields
with pracision only to minutes, he would define two
coordinate fields with 1langths of five and six bytes,
raspactively. Fhen the ¢two fields would he defined as a
coordinate group.

If the user wished to Jefine a single field containing
a coorlinate p>int with precision to seconds, he would
define a coordinate mode field with a size of 15 bytes,

Tha coordinate mode may be used for a group containing
savaral fields and/or groups of coordinate data. This

15

1k




———— -

INTRODUCTION TO FILE CONCEPTS

L

p>raits the use >f a single name defininy a line or area t>
be usel with the polyqgon overlap search operator in the NIPS
components, Such groups, however, are not subject to
automatic input >r output conversion by the systen. only
field/groups vhose extecrnal length is 5,6,7,3,11, or 15 will 1
be automatically converted.

2.4 Data Value Conversion

The user has the capahility of defining routines which
may be used ¢to perfore data value conversion as data is
placed into or taken from 2a record. Data may alsc be
validated either as a transaction item or as it resides in i
a record using this technique.

Th2 zonversisza routines may be developed in two wvays.
In one waethod, the user actually writes a subroutine using 1
one of the 0S/360 programming languages to perform the
1a2siiel] conversion process. The subroutine is written to l
accept, through a calling sequence, the data iteama to be
convertad. It returns the converted data value to the
calling sequence when finished. The other method available
to the user is to develop a table consistiny of a collection
of arqument-function pairs of data. The argument, beiny the
data to be converted and th2 function being the converted
Jata wvalua, is supplied as a group on each source card.
Roth methods have an appropriate cataloyed procedure which
is usel to develop the actual executable load modules using
source statements as input. These resulting load modules
ar2 placad on a predesignated 1library for use by all
components of ¢the system., When the subroutines/tables are
develop2d by the user for an application, they are defined
for use in either input conversion or output conversion. Iun
illition, they are defined to accept data and supply data

with specific lengths and wmoles. An input conversion
subroutine /table 1is used to accept data input from either a !
system work area, a transaction record during update

processing, or a query statement and produce a result
compatible for direct placement in a data record field or '
group., An output conversion subroutine/table is used during ’ !
sutput f[rocessing to accept a data value from either a data

16
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r2:-o5rd 2lement or system WOrk irea tc supply the converted
rasult for output.

The use of conversion subtoutines/tahles may be either
automatic or under contrnl of the usr tarouyhy the language
statem2ats defining the particular run. The followviny
comments describe *+he methols by which tae conversion
routinas are called into action.

Duriny FS each field and gyroup in the record may be
flaiggel with the nane of an input and/or output
subroutine/table, This Jefinition, at FS time, will cause
th2 automatic us2 2f the onverzion routines whenever the
field or group names so fiagged are @entioned 1in the
lapjuaj? statements of the RASP, 0P, and QUIP components.
The wuser may negate their autumatic wuse 1in a run by
1ss50C1ating a special term with the field or group nase when
nentioned in a statement, Conversely, the user may ovarride
th2 specified <conversion subroutinestable and substitute
another one by providing the new suroutine/table name with
th2 field/group name in a statenent.

All components of ¢the system which perfora file
processing allow <+the user the capabitity to dynamically
state in his lanjuage statements the use of a conversion
subroutinestable for a particular field or group. Thus
convarsion may be effected for special applications with a
data file, This technique also permits subroutines/tables
to be used tfor data validation or direct corversion in a
jata r2cord using t he FM c¢omponent,

2.5 Data Value Editing

Numeric mode elements in a jata record may be edited
during output processing. This option pegaits the user to
suppress leading zeros, insert decimal points, and perfora
other editing functions. To definz the editing function
parfora2d on a record element, the user constructs an edit
mask containing control characters, Special characters in
th2 ®mask indicate to the systes the nature of the editing
operatiorn,

17

I b b e ¢



INTRODUCTION TO PILE CONCEPTS

The user may define tha editing function to the systen
in tvwo different wvaiys. Th: first pethod is to define an
21it wmask for a record eleaent vhen the file is structured
using the PS component, The PFT entry for this element will
th2a 1alwvays carcy the edit wask tor use by the 0F
components, If the eAdit wmask is defined in this manner,
JUIP anad OP vill autozatically use it whenever the record
=leaernt is referenced for output display.

Tha second vay the uaser may defina an edit operation is
to actuidlly include an edit mask as a literal associated
vith an elenent in the linguage statepent fOr a particular
application., The procedure used to vrite an edit pask 1is
defined in subsection 3.4 of this manual.

So far in the Jdiscussion of edit masks, 1t has been
1 ssunel that the data value to be edited has come from a
nuseric wmode record element. Howvever the user say employ a
liff>rant approach to data value editing as follows. Dato
trom a record element wmay be processed by an output
zonvarsisn subroutine/table and the result edited by a user
defined ®mask. Tare aust be taken to ensure that the output
from the conversion subroutine is nuseric so that it is
acceptable to the edit pracess.

2.6 General language Specifications

Fach system component has 1ts own language vhich is used
by the analyst to define the file processing functions for
A comput2r run. Despite the number of different languages,
t hey may be easily learned by the analyst since they are
basically similar and differ only in their application to a
problea. This sect ion of the manual is concerned only with
introduzing ¢the terminold>gy of the lar juages. Each volunme
of this manual will define the characteristics and use of
th2 associated language for that component.

2e5.1 Definitions

The following 1list dafinas some elewentary languag:
teras,

18
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worl -
Term -
Clause -

Statasent -

D perator -

Connectors =

Conlition ~-

A contiguous string of characters,
qenerally considered to he cosposed of
the alphaseric sat and explicitly
restricted to exclude the special
characters blank, comma, period, single
guote, ™at" syabcl, and ampersand.

Generally used synonysously with word.

A string of vords separated by ocomaas
and/or blanks. The period is emplicitly
excludel fros the body of a clause,

May contain one or more clauses and 1is
alvays terainated by a period.

A systen re ser ved word explicitly
directing an action. For example, LIST,
EQUALS, GKEATER, THAN, SUM, etc., are all
considered operators.

Generally restricted to the Boolean
connectars AND and OR.

A spacial case of the general category of

Statenment Statemert, this fors implies that the
user is requesting the system to test for
a specified condition, Iaplies the
existance of an action directive
statenment, efther sxplicitly ]s
implicitly stated.

Action - A specia) case of the general category of

Statezent Statenent, this form 1s a user request
for a specific systea action, and say or
nay not be preceded by a Condition
St at ement.

2,6,2 L anguage Forsat

Several formats are commonly used in systems wrk., They
ara oftan identified by names such as free-forgat, comsma-

19

e e




INTRODUCTION TO FILE CONCEPTS

foraat, and fixed-format, The preferrad form Jenerally used
in this systea 1s kprown as free~-format., This fcraat by
definition offers the following characteristics:

a, Words may be separated hy either coamas or blanks
or both in any coabination, and in any nusber,

b, Statements and/or ciauses may run serially froms
card > card, or more generally, from input record
to input record. Words my not be split Dbetwean
records >r cards,

Ce Statements wmay he initiated in any character
position of tae input record, and may tersinate in
any position.

de Other than cases in vhich the sequence of the input
statewents are related to the sequence of functions
required by the system, no sequencing requirements
ar< arbitrarily iaposed.

Cacrl c>olumns 1-7. generally contain language statements.
Som: coaponents sffer the capability of providing a «card
sequence check if the user provided a sequence number of all
zards in his source deck in locations 73 through 80.

Some2 of the componants require a paraseter string with
optional values in the string. Since interrogation of the
string is based on a positional relation and identification
2f the field information 1is not feasible wvithout this
relation, oeitted fields aust be clearly indicated to the
systam, When this conditisn o~zcurs, the basic punctuation
rule is changed:

Nota: Words may be separated by one or more blanks,
or not mor2 than one comma, with or without
sultiple blanks. The notation "double conmma"
indicates t> the system that a field has bheen
omitted.

Tha PN component uses a lanquagje vhich deviates somewhat
from th2 zonventions outlined above, Because of the pover
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an] flaxibility offered by the component, the lanquaye
tas2pbl2s that of a computer's asseably language,

2.6.1 NIPS 360 PFS Language Contents

The vords or teras usel by the analyst t>» describe a
tila2 processing function must conform to <the language
specification for the appropriate systea component,
Howa ver, all coeponent langquages msay have an analogy
relating them to our own spoken language. Por example, in
writiny a statesent to direct a processing function, the
vords used are similar to the subject, verb, object, and
conjunctions in an Bnglish sentence. 1In all of the systes
component languages, there are tvo basic types of vwords.
Pirst are the syster resecved words vhich are racognized as
indicating specific operations. The coabination of these
vorls in a statement define the logic to be used by the
system component. In an analogy to the English sentence,
thas2 wortds would be co>nsidered the verb indicating the
action to be performad and/or the conjunctives 4indicating
thes lojical relationship of words.

The second major type of words in the NIPS 360 FPS
languages are those supplied by the use.. These words could
be considated analogous to the subject and/or object of an
English sentence indicating what is involved 4in the
pracessiay function and the result obtained, The words
supplied by the wuser are of several classes and are
discussed below:

a. Hapes -- Names are used by the analyst to reference
a file, subfile, record eleaent or field conversion
subroutines, convarsion tables, and edit wmasks.
All names are forsed under the folioving rule:

o A nase may be from one to seven characters
vith no embedded blanks or special characters.
The DSNAME paraseter of the Data Definition
(DD) card which corresponds to the 7-character
file name may be a gualified data set name up
to 44 <characters in 1length. The file name
aust be the last segmasnt of the gualified
nase. The first character must be alphabetic.

21
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b,

All remaining characters may be al phabetic or
nurer ic.

0 Names for data files, libraries ard index data
sets sust not enl with the characters X, L, or
S. Var ious NIPS components append these
characters to the end of the data set naae for

identificar ion, Their use as the last user
supplies characteyr can produce unpredictable
tesults,

o Names for RASP titles, subroutines aand tables

aust not enl with the character zero. Zeroes
are appenced when organizing <¢heir obiject
modules for storage on the file 1library.
Theicr use as the last user supplied character
vill result in errors and/or unpredictable
tesults,

self-defining Terss and _Litegals - The wuser quite
often aust supply a data value to a systems
coaponent directly through thz lanjyuaje stateaent,
Tvo different options are available for this
approach, and such worls are called self-defining
teras aid literals.

o A self-defining term is a vord made up of a
string of :characters with no esbedded blanks
vhich is interpreted by the systam as a data
value, The word 1s recognized as a self-
defining ters due to its syntactical position
vith respect to cther words in a stateament,
The follovinqg self-defining terms are ¢reated
as data values by the systena:

usuy
Tank

o A literal is similar in concapt to a self-
defining term except that it is enclosed
vithin delinerator characters to define its
width,. Thae delineator used is the single
quate sign (althouqgh some components allow the
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alternate use of an "at" sign). The purpose
of the delineator is to allov the definition
of data values containing hlank and/or special
characters. GExamples of literals are:

'Heavy Tank*
'F-105"

c. System Work_Areas -- Most components of NIPS 360
PPS have intermediate work areas vhich are used by
the analyst to store data values. These vwork areas

are defined in sevaral ways according to the

coerponert concerned. Although they are reserved
vords capable of recognition by the component being
used, they are used like names. This 1is because

they function as the subject or ohject of a
sentence; i.e., they do not connote any acticn to
be taken, but aerely are used to represent where
4ata may be found or stored.

d. Figurative Constapts -- Sose coaponents of NIPS 360
FPPS permit the wuser of figurative constants ¢to
r epresent da ta values, The se are reserved
words which stand for specific data values and my
be used in place of literals or self-defining teras
if appropriate. Pigurative constant words nmay
be such as:

Z ERO
BLANK

As an example of a NIPS 360 PPS language, the following
RASP component language statement is illustrated, This |is
a conditional statement ciusing search of a data file fo¢
qualifying records to be retrieved, The retrieval criterion
is 1undicated by user-supplied data values in the statesent
itself.

IF AREA EQUAL *'SOUTH YIETNAM' AND SERVICE EQUAL ARMY.
Th? ual2rlined w>rds are reserved words recognized by the

system to cause specific actions to occur. The remaining
vorls are wuser supplied and defined words indicating the

23
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specific gqualification for action. Due to the syntax of the
lanjuaj2, the system will intnrpret the words AREA and
SERVICE as data record element naames. The word SQUTH
VIETNAM {s a literal used to introduce a data value to the
systes through the source language. Likewise, the word ARNMY
is 1 salf-defining term used to supply a data value.

The special characters such as comma, blank, and period
are used by the different component languages for sSpecial
usage and have special significance to the system. The
mathematical operators, plus, minus, and equal syambols,
portray their normal ma th function in some uses.
Multiplication will be represented by the asterisk and
division by a slash. Parentheses are used to logically
Jroup clauses., In addition to these direct and straight-
forvard rules, the following special characters are used for
th2 indicated purposes,

character Use
# (povwal or nuzber symbsl) sed to delineate subroutine
(8-3) punch) names in the input source

language (other than PS). Used
in douwle form, negates an FPT
spacification for a subroutine.

/ (Slash) Used to separate numeric digits
(-1 punch) wvhen indicating partial field
notation.
$ (Dollar Sign) Used as an "universal'" match
(11-3-8 punch) character in cosparison literals.
' (Sinyl2 Quote) Used to delineata literals.
(58 pusch) lsed in double form, negates
an FPT specification for a elit
ma sk,
5 (Ampersand) Used to identify a field name used
(12 punch) as an operand of a conditional

expression in place of & literal
or self-defining ternm.

24
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. sD$¢ (descending sort flag) Used to identify a field to be ' 1
: sorted in a descaending manner :
in aither QUIP or RASP, ' l

Optional use of selected special characters which perait
compatibility with 1410 PPS source statements is discussed
whare applicable in each component volume of this manuoal.
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2.6, 4 NIPS 360 PFS Reserved Words
This subsection contains a list of reserved vords which

are interpreted by the systenm, They may not be used as
naa2s L1 any language statements, 1

A CLASS PINAL
ASSENT CLASSIF PIND
ADD COMPUTE -POR
APTER CONTAINS epON
ALL COORD FURT HFR
ALP HA *COUNT (N) GE {
AND CREATE GO i
ANY D GOTO 1
ARE DECIMAL GR EATER
AT DELETE GROUP {
AVERAGE DDISK GROUPID
BEFIRE DISPLAY GT 4
BE™WEEN DIV GTE
BINARY EARLIEK 4 EADER(N) ‘
BLANK EDIT HTOT AL
BLANKS EJPCT 84
BT EQ ™
CARD (X EQUAL INCLUDES
CH EQUALS INITIAL
CHAN GES EXECU TP 1s ]
CIR EXT RACT #LABEL (X)
CIRCLE FIELD LATER

FIRLDS LP
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R L. T . T ey

LINIT Ok SuB

*L INEL(X) OVERLAP SUBFILE
LIS?T ove SUBRT
LOAD PAGEND *SUN(N)
LT PARAM SYSDATE
LTE PER TAB
MARK PERCENT TABLE
MAXIMUNM PRINT *TAB (X) -
MININUN PSCT TEST
LRUA PUNCH TH AN

NE QUERY THAT
NE2Q *REZORD(X) THE

NLE RECORDS THEN
NLINES REPLACE TITLE
NLT SELECT TO

NLTE SET TRAILER
NO SIGNOPP VSCTL
N3G SIGNON WITHIN
NOT SPACE *WORK (M)
NITE START ZERO
NUMEP STOP ZERDS
Jp

OPDATE

sNote

1. (NMy stands for either a3 blank or the nuabers z '~ through

nine,

24 (M) stands for either a blank or the numbers one through

4.

nin2.

(X) represents the digits 1-999 and also digits followed
by a letter, e.g9., LINE10A

Tha E>llowiny name prefires are not allowed: PSSQ, VSET,
vsZ.

The name D should not be given to a subroutine or table
pacaus> this is used to specify descending sort in QUIP and
KRASP,
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SBCT ION 2
SYSTEM USE
3.1 Cataloged Procedures

Whan the analyst prepares a job using one of the systen
Coapon2ats, two basic types of information are supplied to
the system to define its function, The first set of
informa tion consists of jod» control statements written using
th2 0S/36) Job Control language (JCL). These statements are
interpreted Dby the S/360 to define the characteristics of
th2 job such as input/output devices required and the
name (s) of the progras(s) to be run. Refar to the IBM SRL
publication, IBM Systes/360 Operating System-Job Control
Language ({Form C28=-65139), for a description of JCL, The
second set of information supplied consists of source
statemants writtan in the language of the required NIPS 360
PFs component which define +th2 specific file processiny
technigues.

To ease the requiremsent on the user that he supply all
the nec2ssary Jjob control statements whenever a svstenm
component is used, cataloged procedures have been prepared.
Th3as2 pricedures ace sets >f previously written jcb control
statepents which have been stored in a System Library. Each
procedure is given a name which is used by the analyst for
a particular 9ob, The use of such a name in a JCL Fxecute
strtem2at causes the system to automatically ret:iieve the
information necessary to define a job to the coaputer. In
ths simplest case, a job using the cataloged procedures for
*he FS component would appear as follovs:

1. //J0BXYZ JCB {Standard Parameters)

2. 7/ EXEC XPS,ISAM=TESTER,LIB=TPSTER
3. //PS,.,SYSIN DD »

4, (PS languagyge s>urce statesents)

Se /*
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card 1 -- Is required for 2ach job submitted and must be
first in the input deck. It is known as the JOB sStateaent
anl is usad to give “he job a name such as JIBXYZ.

Card 2 - Defines tha cataloqed procedure used for the
job, The name XFS defines a set of job <control statements
in tha 1library necessary to support the execution of the
Pile Structuring Conaponent. The reasaining parameters
idantify the name and type of file to be structured and the
name of the File Library.

Card 3 -~ Defines the location vhers the source input
languag> statements aay be found. In this case, the
asterisk is a parameter which indicates to the systeam that
th2 sourc2 input immediately follows.

Card 4 -- Is the source language statement(s) written by
the wuser to define the specific functions desired from the
zomponz2nt,

Card 5 -- Is a special JCL statement indicating the end
of the source statement deck.

Th2 parameters entered on the execut® statement (Card 2)
are knovh as symbolic paraaeters, Their function is to
dynamically alter the prestored procedures at execution
tim2, The values entered in this manner replace those that
vere defined when the cataloged procedure was placed in the
Prozedure Llibrary.

3.2 Development of Conversion Tables

when the wuser has the occasion which warrants the
conversion of data values froa one foram to ancther and the
problems lends itself to tabular conversion, the cataloged
procedura ITABGEN nay be used to easily generate such a
table, The input to the procedure XTABGEN consists of cards
each of which contain an argueent-function pair of data
values, The arguaent is the data value which is to be
converted and the function is the data value resulting froms
coaversion. The procedure will accept these source cards
supplia) by the user and build the table into an executable
lcad module <capable of 1linkage with any NIPS 360 FPS
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zomponznt., The load module table may be stored in a library
alonqg vith other tables, subroutines, retrievals, and RITs
(Report Instruction Table used by the OP component to direct
output processing) . The naame supplied by the user for the
convarsiol table aust conform to system standards and be
unique 4in the library in which it is stored. The table may
pe called by name for use vith any file when it |is
appropriate,

Inforration and examples on the manner in which the
procedurz XITABGEN 1s used may be found in the Utility
Sjupport Programs volume of the NIPS 360 PFS User's Manual.

3.3 Developreat of Conversion Subrouytines

whan conversion for record element data is desired, but
does not lend itself to a tabular apprcach, the user miy
W1SY t) vwlite a subroutine to perform th2 conversion. T he
subrouytine pay be written using any of the 2S/360-supported
problem processing languag2s. The subroutine is compiled,
link 2d4ited, and tested by the user before inclusion in the
system., A cataloged procedure XSDB8LDR is available to the
us2r for 1loading the subroutine (in load module fors) into
a library with NIPS 360 PFS compatible linkage established.
Us2 of this <catalaged procedure reyguires the user to have
the tested subroutine as an independeut load module on any
library., Its location is defined to the cataloged procedure
XKSUBLDR through a JCL statement, Description on the use of
XSUBLDR is found in the Utility Support Programs volume Of
th2 NIPS 360 PFS Users Manual,

when vriting the conversion subroutines, certain
conventions must be followad. The resainder of this section
Jescribes such conventions.

The user=-written subroutine should be vritten as a
single 1root segment ¢that is reusable, and the calliang
sequenca for the subroutine from a system component should
follow standard 0S/360 linkage conventions. Three
parapetars are provided to the user routine, Parameter one
is the entry point to the system subroutine loader.

30




INTRODUCTION TO FILE CONCEPTS

Parametar twvwo points to the area P2 described belov and
parameter three is a cell for return code storage.

ing

P2 pC H N N = nuaber of argument bytes includ
trailing blanks or leading zeros

Lc CLN  '...n! argunent bytes

DS LN B = fuaction length

The argument and function wsay be either alphameric,
binary full word, <oordinate data or EBCDIC decimal (2
patticular subroutine is designed for a specific type of
arjumeat and function combination). No boundary alignaent
of arquaent and function areas can be assuaed. The output
function area should be filled with 1leading 2zeros for
jacisal data and trailing blanks for alphameric data.
Decimal data will have 'F' and *D' sign zone bits.

Tha functioan output area immsediately follovws the
arjument Dbytes, The high-order position of this area is P2
¢ N ¢« 2, Conversion routines must be written ¢to accept
variable length alpha, decimal or coordinate arquments. The
output function size is fixed for a given routine and should
always be completely filled. The combined lengths of the
arguzent and function may not exceed 256 bytes.

Upon return from the user routine, either register 15
can contain one of the foclloving return characters or the
z21l1 12signated Dby parameter three can be filled
accordingly:

S = Successful

M c N> Natch, unsuccess ful
The subroutine loader entry paint is provided to user
routines so that they may requast 1loading or 1linking to

otiar routines, No input/output functions should be
pecformed by the user routine,
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¥han the subroutine is placed on a VWork Library, the
antry point nase and the load aodule name (PDS meaber name)
nust be the same. The nimes must be ildentical due to the
requir2as2nts established for use of the SUBLDPR utility
progranm,

3.3.1 Assembly Language Routines

Tha routine should use the folloving macro as its first
instruction,

SUBNAME PPSBESIN BASER?S

Tis macro will generate the proper CSECT and SAVE
linkage, Register 1) will point to a generated SAVE area
and should not be used by the conversion routine, Register
HUASEREG will have been initialized as the routine base
register along vith the appropriate USING statement.
kRagistar 1 will point ¢to the paraseter address constant
list. When returning centrol, register 15 may contain the
return code as discussed previously and the following macro
us21 t> return odatrol.

FPSRETRN RC= (15)

Othervise, the byte ind icated by parameter three must be
tilled with *S*' >r 'me,

The folloving is an example c¢f an asseambly 1language
subroutine;

//ASHSUB EXEZ ASNFCL,PARM,LKED=* MAP,LIST,LET ,LC!
//ASM.SYSLIB DD

// DD OSN=FFS.MACLIB,DISP=SHR

//ASH.SYSIN DD #

ITGI S START

A DATE CONVERSION ROUTINE
» CHANGES PILE DATE FRON YYMNDDTTTT TO OUTPUT AS DDMMMYY/TITT
*LOAD BAS® REGISTER, SAVE CALLING PROGRAM REGISTERS, LINK ZALLING P3H
. .
DTG S PPSBEGIN 7

L 8,4 (1) LOAD ADDRESS OF DUMRY SECTION
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USING PRARMLIST,A INIT PEG 8
L
SR 6,0 ZERO OUT 6
LA 6,12 (6) ADD 12 TO 6 PUT IN REG 6

*MOVE INPUT DATE L C WORK APFA, REPORMAT DD AND YY
*CONVERT TWO DIGIT MONTH TO SYNBOLIC THREE CHARACTEBRS
*PETURN AN 'S® SUUCESSPUL OR *'H' UNSUCCESSPOL IN REG 15

.
LAAS DIGMNTH (2) ,P ARMIPOS+2 MOVE MONTH WORK AREA FOR COMP ARE

LA 5,TABLE LOAD ADODRESS OF TABLE INTO RES 3
Loop CLC  DIGMNTH(2),0 (5) COMPARE TWO CIGIT MONTH TO TABLF
BE POIND IP PQUAL GO NOVE SYMBOLIC MONTH
LA 5,5(5) ADD 5 TO REG 5 and PUT IT JN RSG
BCT  6,LO0GP FXIT IP R6 GETS TO ZERO
7 PIF IC 15,=C'H? UNSUCCBSSPUL CONVERT
HYC MONTH (3), =C'EXL°* TEMPORARY PIXER sssssane
B DATECEXT GO TO EXIT ROUTINE
F OUN D Ic 15,=C* S SUCCESSPUL CCNVERT
MVC  MONTH(3),2(5) BOVE SYNBOLIC NONTH TO WORK ARZA
DATEDEXT WVC  DAY({2),PARNI POS+y
MYC  YEAPR (2), PARE1POS REFORMAT YPAR
MVC  TINWE (4) ,PARMIPOSHE SAVE TINE

nvce PARMLNH#12(12) ,WORK1 HOVE REPORMATTED DATE TO LIST
PPSRETRN RC=(15)

*CONSTANT SECTION
.

DS op
WORK1 DS ITL12 WORK
DAY DC cL2' AR EA
MONTH vC SL3 e REFORMAT
YEAP DC cL2s DATE
bC CL1/* AND
TINE pC CLY ¢ TINE
 J
DIGINTH DC cL2 e TWO-DIGIT NONTH WCRK AREA
[
SAVE ns 18P AREA TO STORE REGISTERS
TABLE DC CrO1JAN?
DC C'02PEB*
DC CTO3MAR
DC C'OUAPR?
bC CYOSMAY!
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DC C'06JUN?
DC c2'p73U0L?
DC C'CBAUG"
nc zr09sepe
DC ce10QcCT*
DC C*11N0V?
DC C'12DEC!

*

*DUMMY SECTION

.
PARMLIST DSECT

PARSLNA DC H*10! APGUMENT LENGTH
PARN1PNS DS CL10 N ARGUMENT
DS cL12 FUNCTTION MAX SIZE
DC cL1e 0 R ETURN CODE
E 4
PND
VAl
//LKFD, SYSLMOD DS N=TESTERL(DTGOS), DISP=0LD
/%
3.3.2 COBOL User Subroutines

The subroutine is called as follows:
CALL *SUBNAME!® using DUMNY P2 P3,

The first linkage parameter is provided for use by assermbly
lanjuaj2 routines only but must he accounted for by
B)IL subroutines,

LINKAGE SECTION.

71 punny.
2 NOTHING PICTURPE X.
71 P2.
2 AFGLEN PICTURE S(99) usage computational.
2 ARGFNC PICTURE etc.
7l P3.
2 RETURN-CODE PICTURE X.
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CODP wmust be filied with *S* or *4' ¢to indicate
successful or unsuccessful conversion, respectively., ARGLEN
sontains the nusber of bytes in the ARGPNC area containing
t he argumeat data. Function data should be inserted in
ARSPNC immediately following the 1last arqussnt byte
{ARGPNC4N where N=nueber of bytes in the arguaent).

Th2 follovwing stateaments should be inserted in the
PROCFDURE DIVISION --

ENTER LINKAGE,
PNTRY 'SUBNAME' USING JDUMMY P2 P3.

ENTER COBROL.

Tha fallowing {5 an axaasple of a COBOL subroutine which
serves the same function as the ALC conversion subroutine in
the previous paragraph,

//C)BSUBSY EXEC C0NBSCL,PARM,COB=' MAP,BUF=12232 ,NOSBQ, LINECNT=50"
//COB,SYSIN DD ¢

Q000010 IDENTIFICATION DIVISION,
003320 PROGRAN-ID. ‘'PGMNANM*.

000030 ENVIRONMENT DIVISION,

000040 CONFIGURATION SECTION.

000050 SJURCE-COMPUTER. 1T1BM-360-50.
Cu0db0 NBJECT-COMPUTER. IBM~360-50.
000070 DATA DIVISION,

G0C080 LINKAGE SECT 10N.

000090 01 DUMMY,

200100 02 NOTHING PICTIRE XXXX.
000110 01 P2,

000120 02 ARGLEN PICTIRE XX.
0001130 02 IN-YEAR PICTURE XX.
300140 02 IN-MONTH PICTURE XX.
000150 02 1IN-DAY PICTURE XX.
000160 02 IN-TIME PICTURE XXXX.
000170 02 OUT-DAY PICTURE XX.
200180 02 QTI-MONTH PICTORE XXX.
000181 02 0OUT-YEAR PIZTURE TX,
000190 02 SLASH PICTURE X,
000200 02 OUT-TIME PICTURE XXXI.
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001010 01 P3,

001020 02 RIDE PICTURE X.

001030 PROCPDURE DIVISION, )
001040 ENTER LI NKAGE.

001050 ENTRY *COBSUB'USING DUMMY P2 P 3.

001060 ENTER COBOL,

001070 INITIALIZE.

001080 MOVE 'S* TO RODE.

001090 MOVE '/* TO SLASH.

001100 MOVE ZEROS TO OUT~-DAY.

001110 MOVE 'XXX' TO OUT-MONTH.

001120 KOVE ZERCS TO OUT-YEAP.

001130 MOVE Z2EFPOS TO OQUT-TINF.,

001140 CHECK=-YEAF, {
001150 IP IN-YEAR IS GREATER THAN '99°,

701160 OR IN-YEAR IS LBSS THAN *00',

001170 MOVE 'M' TO PODE, GO TO CHECK<~NONT H. ‘
001180 MOYE IN-YEAR TO OUT-Y RAR,

001190 CHECK=MONTH

001200 IF INMONTH IS PQUAL TO '01*, MOVE *JAN' TO OUT-MONTH, :
002010 G) TO CHECK-DAY31.

v02020 IP IN-MONTH IS EQUAL TO '02¢, MOVE 'FEB' TO OUT-HMONTH,

n020 30 GO TO CHECK-DAY28.

002040 IF IN-MONTH IS RPQUAL TO *'03', MOVE 'MAR' TO OUT-MONTH,

002050 G) TO CHECK-DAY31.

002060 IP IN-NONTH IS PQUAL TO *'04*, MOVE *'APR' TO OUT-MONTI,

002070 GO TO CHBCK-DAY30.

002080 IP IN-MONTH IS PQUAL TO '05', MOVE *MAY' TO OUT-MONTI, ‘
002090 G) TO CHECK-DAY31.

002100 IP IN-MONTH IS EQUAL TO *06', MOVE ‘JUN' TO OUT-MONTH,

002110 GO TO CHECK-DAY30.

002120 IP IN-MONTH IS EQUAL TO *'07¢, MOVE 'JUL* TO OUT-MONTH,

002130 G) TO CHECK-DAY31.

002140 IP IN-MONTH IS BQUAL TO *'08', MOVE *AUG' TO OUT-MONTH,

002150 GO TO CHECK=DAY31.

002160 IP IN-NONTH IS EQUAL TO *09*, MOVE fSEP' TO OUT-MNONTH,

002170 G) TO CHECK-DAY3O0.

002180 17 IN-MUNTH IS EQUAL TO *10%, MOVE 'OCT* TO OUT-MONTH,

002190 GO TO CHECK-DAY31.

002200 IP IN-MONTH IS PQUAL TO *11¢, MOVE *NOV' TO OUT-MONTH,

003010 G) TO CHECK-DAY3O.

003020 IP IN-MONTH IS PQUAL TO '12', NOVE *DEC' TO OUT-MONTH, |
0013030 GO TO CHECK-DAY31. , <
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303340 MOVE 'M' TO RODE.

003050 CHECK-DA Y31,

003060 IP IN-DAY IS GREATER THAK *'00¢,

003Q070 AND IN-DAY IS LESS THAN '32°¢, MOVE IN-DAY TO OUT-DAY,
003330 GO I C CHECK-TINME.

003090 BNOVE 'M*' TO RODE, GO TO CHECK-TINME.

003100 CHECK-DAY30.

003110 IF IN-DAY IS GREATER THANX '00°,

003120 AND IN=DAY IS LESS THAN *31', NOVE IN-DAY TO OUT-DAY,
003130 G) TO CHECK-TIMNE.

003140 MOVE *'A' to RODE, GO TO CHECK-TIME,

003150 CHECK-DAY28.

003160 IP IN-DAY IS GREATER THAN *00',

003170 AND IN=DAY IS LESS THAN %29°*, MOVE IN=-DAY TO OUT=-DRY,
003180 GO TO CHECK-TIMNE.

003190 MOVE *N' TO RODE.

003200 CHECK~TINE.

004010 IP IN-TIME IS GREATER THAN *'00°?,

oou020 AND IN-TIME IS LESS THAN *2uQ1%*,

004030 MOVE IN-TIME TO OUT-TIME, GO TO DEEART.

J04J40 MOVE 'M' TG RODE.

004050 DEPAPT.

004060 IP RODE IS NOT BQUAL TO *'NM', MOVE *S' TO RODE.

004070 ENTER LINKAGE.

008080 GOBACK,

00u4W09) ENTER CZOBOL,

/"

//LXKED,SYSLMOD DD DSN=TESTERL (COBSUB) ,DISP=0LD,UNIT=2314
//LKED, 5 YSIN DD *
ENTRY COBsSUB

/t

Note: The linkage editor control card, ENTRY COBSUB, 1is
necessary for a COBOL subroutine (this name must
correspond with the name of the subroutine as
Jefined on the ENTRY statement in the PROCEDURE
DIVISION and on the LKED.SYSLMOD DD statement).

3.3.3 PLY1 User Subrout ine

PLY user subroutines require an asseahly language
interface in order to be <called by a NIPS application
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program. The asseably language routdne sSets up the dope
vectors vrequired to pass parameters to the PL? subroutine,
A complete discussion of assembly language/PLY interface
conventions can be found in th2 PL1 Programming Guide.

An exasmple of JCL, assembly lanjuage interface, and
sample PL1 subroutine is shown in the following section of
code.

//STEP1 EXBEC ASMPCF,PARM.ASM=' LOAD NODECK' ,REGION= 114K
//ASM.SYSLIB DD DSN=PPS,JOBMACRO, DISP=SHP
//ASM .SYSIN DD *= ASEM TYPELN
//STEP2 EXEC PLIXCL,REGION=120K,PARM.PLI='MAP' ,PARM,LKED= *LET'
PLI,SYSIN DD = PLISUB TYPEIN
//LKED.SYSLKOD DD DSN=ETEMp (FREDIX) ,UNIT=SYSDA,SPACF=(TRK, (10,1,1)),
// DISP= ( NEW, EASS)
//LEED.SYSIN DD &
NAME PREDIX (R)
ENTRY PREDIY
//STEP3 EXEC XSOBLDR,VLIB-*SEP=xxxxxx®,L IB=TSTLIB,"LIB=2314,
Vés LIBDISP=0LE,BLK=6144
//SYSIN DD #
SUBRT PREDIX 18 100 B A A PREDIX LEWISER
/*
//STEP4 EXEC XSUBIHK,LIB=TSTLIB,OLIBx2314
// NVLIB='SER=XXXXXX®
//SUBCHK .YYZ DD SYSOUT=A,DZB=(RECPM=VBA,LRECL=137,BLKSIZE=1500)
//SUBCHK.ABC DD SYSCUT=A,DCB=(REZC¥M=VBA ,LRECL=137 ,BLKSIZE=1500)
//SUBCHK, PLIDUMP DD SYSOUT=A
//SUBCHK,SYSUDUMNP DD SYSOU! =A
//50UBCHK.SYSIN DD #

ORED IX 018
"E589621)764666257
/*

#*THIS ASSEMBLY LENGUAGE ROUTINE WAS WRITTEN AS AN INTERFACE BETWEPRN
*NIPS AND PLI,

*THE NAME OP THE POUTIN® IS PREDIX. ANY PEFSON NEEDING A NIPS/PLI
*INTERPACE CAN USF THIS CODE,
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PREDIX
.

PARHS

ADLIST

IN1

INeOT
ouUTY

JureurT
RC1

RC

PRED :

PPSBEGIN 12

REG3 PONTS TO THE NIPS AREA
L 3.,4(1)

HvC INPOT,2(3)

LA 1,PARMS

L 15,=V (PLICA LLB)
BALR 14,15

MVC 20(100,3),0UTPUT
SR 15,15

1IC  15,8C

PPSRETRN RC= (15)
DC A (ADLIST)

DC  AQ)

DC A (0)

DC  AQ)

DC A (0)

DC X 80"
DC  AL3(0)
DC  A(IN1)
DC  A(OUP )
pC  X'80°

DC  AL3 (RC1)

DC A (INPUT)

DC  2AL2 (L'INPUT)
DC CL18Y 1t

DC  A(OUT PUT)

DC  2AL2(L'OUTPUT)

DC  AL100' °
DC A (RC)

DC  2AL2(L*'RC)
pC  C*

END PREDIX

PROCEDURE(INPUT, QUT, RC) OPTIONS (MAIN) REORDFR;
DCL XYZ PILE PRINT OUTPUT STREAM;
DCL STSPRINT PILE PRINT CUTPUT STREAN;
DCL INPUT CHAR(18);
DCL OUT CHAR(100) ;
DCL RC CHAR(2);
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DCL IC CHAR(2}) INITIAL(*"S ')
CPEN FILE (SYSPRINT) TTITL® (*ABC')

PUT PILBR (XYZ) SKIP EDIT (* WE HAYE FNTERFD THE PLI ®OUIINE!
(A)

PUT FILE (XYZ) BOIT™ (INPUT) (N .

RC = IC ;
RETUERN;
END g

3.3.4 User Scan Subroutirne

1f the System Scan subrourtine for use with the Keywvord
Indexing capability does not meet a user's nz2eds, he can
vrite a Scan subroutine of his own. See the Keyvord
Indexing section for a description of the System Scan
Swroutine. The user aust specify the name of his routine
in each keyword indexed field enptry in the FPT that is to be
scanned by it (see Volume II, File Structuring 1Index
Drfinitions for Keyvord Fields). When he codes the 1
subroutine he nmust conform to genearal NIPS subroutine
interfa_e requirements and he must meet the following Scan
Processor interface requirements: ‘

A The subroutine must distinguish a call t> scan a
new field from a call *o resume scanning a current
field, The return code byte in the parameter lis*:
may be used for this purpose. )

be The subroutine must accept the following parameter list
from the S5can Processor (the controlling toutine):

P - address of the field to be scanned.

P - scan limit; address of the field plus its
length minus 1,

P - address of thaz callax's word hold area.

L1 - hyphen option hyte from the FPT for the field
being scanned,
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Ce

Por information as>out 12fining ¢his byte in the FFT
and for the system interpretation of it, refer to
the Index Dafinition for Keyword Fields section of

 Volume II, Pile Structuring - Index Definitioms for

Keyvord Pields, and to the Keyword Indexing section
(3.7) of this volume.

The usec's scan may ignore this byte or it may
interpret it any wvay it pleases. The byte contains
ohe of the following binary values:

1 - DROP

2 - PETAIN

3 - SEPARATE

4 - TEXT(default)

L1 - return code byta; the scan subroutine must place
a return code in this byte before it returns to
the scan processor. The scan processor does
not podify the byte unless it loads a nev scan
subroutine, at which time it sets an end-of-
scan indicator.

It must return on® worl in the caller's w>drd hold
area in the folloving format:

CL1 - length of the word.

CL3) = recovered word, left-justified.
It asust set bit 0 of the length byte to 1 if the
recoveraed vord is a literal. This flag bit is used
to bypass dictionary processing of literal wvords.
It must return on» of the following codes in the
paraseter return code hyte each time it returns to
the scan processor

0 - a word was recovered; there is more data
to scan.,
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4 - a word vas recovered; end-of scan.
8 - no word recovered; end-of-scan.

The scan processor will recall the scan subroutine to
continue processing the same field if the scan subroutine
raturns a zero. Othervise, it will assume ¢tha*t all words
have been recovered from the current field. If there are no
more fia2lds to process, it will not raecall the scan
subroutine (i.e., there is an end-of-file).

3.4 Definitioson of Pdit Masks

The user vwrites an edit mask in a language statement as
a liteval. That is, singles gquote signs are used for
1=2lineation. The edit capability of NIPS 360 PFS pernits
the user the following features vhen applied to a numeric
1ata value:

a. Zero suppression
b Sign control left or right
C. Leading and trailing significant characters

d. Character insertion.

Th2 resainder of this section discusses the techniques of
“writiny an edit mask.,

Any character which can be printed may be used in the
2dit maskx except a quote mrk, However, certain characters,
naa2ly sapersands, blanks, and zeros, will not appear as
such in the output. Purthermore, nminus or credit (CR)
sysbols have special meanings. DOne character position in
the output is represented by one character in the edit mask.
Nonspezial characters in the mask will be printed in the
same relative position in the output field. A mask wmay be
132 characters lonyg; however, certain NIPS components have
shorter limits, As in most casas, since no more than 10
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replaceable characters {blanks or zeros) can be filled by
source data, edit masks should tend to bhe less than 70
characta2rs long.

The actions taken for 2ach special character in the edit
mask are given below,

Blaax -- Each blank in the elit mask will be replaced by
a digyit from the source field,

leto == each zero in the edit mask will be replaced by
a digit from the source fiali, and the laftmost zero> will be
tha right most limit of zero suppression.

Appersand -- Fach aspersand in the edit mask will be
replaced by a blank in the output field.

Hinus sign <-- If the minus sign is to the left of the
first raplaceahle character or to the right of the last, it
is considered a sign control character. If the sign field
is negative, the minus sign and any other nonreplaceable
characters occurring with it are printed. If the sign is
positive, neither the minus sign nor the accompanyiny
characters are printed.

CR == If the character C is immediately folloved by the
tharact2r R on the left of the first replaceable character
or on the right of the last replaceable character, they are

considecr2d as sign control charactars, and are treated just
like a minus sign.

Th2 folloviag examples should clarify the use of these
spacial characters,
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Bdit Mask source Besult
* kbbb * 12345 12345
00001 bbb{l
*XXCREALDXX® 123 bbbbb123YX
~123 YXCRb1 23XX
001 bbbbbbO1X ¥
=001 YXCRbbOlXYX
*$.bb- 2 $.12b
-12 $s.12-
01 $.01b
<01 $.01-
*gh/bb/bb’ 010168 b1/01/68

In output, if the size of the source field is known when the
edit mask is first processad, a test is made to see whether
that w®any replaceable characters exist., 1If the source is
too long, the edit mask is rejected. If the source is too
short, the system will stact at the left aud replace the
planks and zeros with aspersands until the desired number of
repl aceable characters remain., This occurs before the test
for CR and -, but after the test for zero. Thus, a mask of
0-bdb £3r which a 3-character source field is specified will
cause a 001 field to be printed as bb00l.

If the size of the source field is not known when the
24it mask is first processed, the svstem will count the
nuaber of replaceable characters and return this number to
the calling progras.

Tn Pile Structuring(PS), the replaceable characters in
a defined edit mask and the field vwhich is defired to use it
must be of equal length.

3.5 Maintenance of Source Language Prcgiams

In a large installation, keeping track of source decks
vazomes a real probles, Source decks for NIPS cowmponents
may be maintained on direct access libraries to facilitate
houseka2ping and source program maintenance. Source can be
stored on a library by the NIPS batch components and the
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uTsonez utility prograan, From a terminal, the FDIT
componhent of the Terminal Processing Systee can be used to
miintaia source libraries.,

3.6 Secondary Indexiny Capabilirty

Secondary Indexing provides the user with the capability
to indax any ISAN, SAM or VSAM file by the <contents of a
field or fields other ¢than the @Record ID., The primary
purpos2 of the capability is to provide a faster response
time for qualifying data racords durinj retrievals.

Sezsndary Indexing encompasses three basic areas: Index
Spacification, which allaows the user %o specify fields
and/or qroups which are to he 1dded (or delated) as indexes;
Tni2x Maintenance, which ensures current and accurate
indexing information; and Index Processiny vhich uses this
information in the retrieval process,

The fields and yroups vhich are to be indexed ure
jesignated Juring Pile Structuring (PS) or Index Specifiec
(ULNDXSPC) runs. From that point on, all Secondary Indexing
functions occur automatically, transparent t> the user, and
cannot be overridden, except in the case of retrieval,

Th2 user's prime concern in the use of Secondary
Tndexing is the judicious choice of index fields, These
£ialds should be chosen o>n the bhasis of expacted frequency
ot use in retrievals, Choosing too few indexes would 1liait
the affectiveness of the capability while choosing too sany
vould locad down the capability with needless overhead costs.

Since the wuser interfacss diractly with Secondary
inlaxing oniy Auring Index Specification, the rest of this
section will discuss the technigyues involved in Index
Spacification.,

Regardless of whether an index is specified as part of
an FS run or by wusing ¢the stand-alone Index Specifier
(UTNLXSPC), an Iadex Soecification statement is required and
includes ths items listed belov:
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o Statement Identifier - INDEX

o Faaer of field/group to be inde xed

o} Action t> be taken (ADD or DELETE)

o Conversion or analyzer routine, or tahle (optional)
If a conversion or analyzer routine or table is

specified on the Index Specification, the rdutine or table
must have been previously defined on a SUB/TAB statement,
This statement contains tha followvwiny information.,

o Statement Identifier - SUB, SUBROUTINE, TAB, >t
TABLE

o Name of subroutin2 or table

0 Punctioa (CONVERT or ANALYZE)-for subroutines ornly

o Input and ouvrput lapngths of data

o Mode of input and output data - applicable only
(RLPHA, BINARY, COORD, or L[ECIMAL) tor CONVERT sub-

routines

As azntioned above, once the 1indexes for a file are
specified, no further usar actions are required to use the
S2condary Indexing capability. File updating by PM or S02A
causes routines to generate corresponding transactions to
upiate the indexes. RASP or QUIP will use the information
provided, vherever possidle, in order to ixprove retrieval
2fficiancy.

More detailed information regarding t he Index
Specification and associated SUB/TAB statements is contained
1n Voluaz II, Pile Structucing. Information regarding usage
of indexes wvwill Le founl in Retriesval and Sort Processocr,
Volume IV, and Terminal Pracessing, Volupe VI.
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1.7 Kaeyvord Indexiny Capability

¥eywstd Indexing is a t2xt-ratriaval —capability that
provides a aethod by which tha NIPS user can access and
ratrieve records based upon the contents of variable-length
oL *ext data fields, Just as Secondary Indexing enables 1
user to query a file and 1ccess only those data records
knowi: ¢> contain the {ixed~length fields of intarest to his,
Xeyword 1Indexing enables the user to retrieve records based
on the pragence >f 'keywords® within a field. To provide 1
capability tailored to bis needs, the user has options to
1i112ct tha selection of 'keyvords' from the 4inldexed field.
This selection is based nn the presancs or absence of a stop
wor} tabls and a dictionary. These tables are user provided
and are designated at the field level, although one table
may be applied against more than one field.

A stop vord table consists of a list of irrelevant
{noisel] vwords. Any vwords found in this table ars eliminated
fros further consideration as keyvords. The primary
advantage of the stop word table is the reduction of ¢the
nusher 9of wvords which must be sorted (and matched against a
dictionary if one is specified). A system stop word table
nasad ICKSTOP is available to the user. It contains the
following words:

A BY Is OR USE
APTER CAN IT P usep
ALLOW COuLp MODE SINCE WAS

AN EVFEN MORE S0 WE

AN TVER NO THAT W HPEN
AND EVERY NOT THE WHERE
ANY POR NO W THEN WHEREAS
BE HAS or THIS WHICH
BEBEN IF ON TO WILL
BUT IN ONLY UNDER YITH

A dictionary consists of words wvhich are potential index
11ta set entries o>t synonyas for potential entries, For
2xaaple, the following vilues are to qualify as keyvords -
Airzraft, Bomber, Plane and Pighter. Por retrieval purgoses
these values are synonomous and are entered into the
dicztionary as such, The index data set will carry the ID of
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2a2s r2:-ord where any 9o9f these values occurred in the
jasignated field., Then, vhen a retrieval 1is nmade against
this field with a keyword argusent of either Aircraft,
doiner, Fighter >r Flane, all records containing any of
t hese values {n the indexed field will quaiify, The maximus
value langth of a keyvord is 30 characters.

vhen a data word is matched against a stop word table it
Bust exactly wsatch the table word to be eliainated frona
f urther processing. When a data word is matched against a
dictionary, however, the entire data word need not exactly
match a dictionary word because of tvo functions -~ suffix
processing and suffix specification.

Suffix _Processing - Suffix Proca2ssing is an automatic
projrasming functivn that is conditionally applied to
all argument words satched to a dictionary. Suffix
cspecification is a control statement notation which
peraits a user to indicate keyvord ending changes when
a keyvord is suffined, If a keyword exactly matches the
most significant (ieft-aost) characters of a longel
arquasent word, the unmatched argument characters are
anal yzed to determine if ¢they are a suffix to the
matched keyword. The unwmatched characters are looked up
in a table of acceptable suffizxes. If they exactly
patch a table entry, the wending characters of the
keyvord are examined to determine if the matched suffix
can be validly attached to them. If they pass the test,
the keyword is substituted for the argument word. Note
that a double substitution «could be required; the
keyvord could be a convert ke yvord (synonym), in which
cas? the synonym base keyword is substituted for the
argumsent.

suffix_specification - If a wuser spacifies to the
Dictionary Maintenance utility that a keywordt's ending
chanjes when the word is suffixed, the changed form of
the word 1is stored in the dictionary as an independent
keyword with the restriction that if an argument word
exactly matches the changed form of the word, tha*
arjusent is a>t a keywsrd. In other words, the changed
fors of the keyvord wsust @match the significant
characters of a 1longar argument, and the unsatched
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must be & valid suffix (see Suffix

If these conditions are met,

arguaent characters

Prayca2ssing).

the unchanged

fore of the word (or its associated base keyword if the

vorl is a convert keyword) is substituted for the
argument.
Table of All Vvalid Suffixes
ABLE ERS ITION
ABLES EST ITIONS
AGE FUL ITY
AGED FULlLY Ive
A GES IBLE IVES
AL IBLES LIES
ALLY IC LY
ANCE ICATION MENT
ANCES ICATIONS ‘NESS s '
ATIOM ILIES NESSES | : -
ATIONS ILITIES OR :
ATIVE ILITY R (vhen preceded by E)
ATIVES ILY RS(vhen preceded by E)
D{(wi2n preceded INAL S Y
by B) - i R
DS(when preceded ING SION
by B)
ED INGS SIONS
EDS 104 TIES
ENCE JONAL TION
ER IT1ES TY
Y(vhan preceded by L
or T)
Literals 4in the data file are never matched against 2

stop word table or a dictionary.

Bach 1li teral autosatically

becomes 3 index data set entry, A literal is defined as all
characters, including blanks, which appear between two
sinyjle quotation marks in the same subset record., The user
should analyze the content of his file so that he may select
those kaywords which are best suited for retriaval 1-7ic.

For a detailed description of hov to generate and
maintain these tables, ses Volume V¥II, Utility Support,
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Dict ionary Maintenance section, Tables are deleted by using
the DS Utility IEHPROGM

Us? =and content of tables should be based on the nature
of the l1ata, If no tables are specified, each value founi
within the indexed field becomes an entry in the index data
s2t. The user shd>uld analyze the data content of his file
so that he may select those keywords which are best suited
tor retriaval logic. Por efficient operation, extraneous
words not wused as a basis for retrieval should not be
carriel as keyword entries in the index data set. If an
indexed field holds a large amount of text data, it would
most likely be beneficial to have both a stop word table and
3 lictionary. If a field contains ‘'keyvords' interspersed
with noise vords, a stop word table would he applied against
it, But if a field consists mainly of retrieval tased words
vith synonya or suffix (e.3., plural ending) functions, only
3 jiztionary need be applied.

Keyword indexing adheres to the same basic rules,
considerations and functions as does secondary indexing and
applies to the three areas of index specification,
maintenance and retrieval.

Indexed fields are defined throuwh Pile Structure, Pile
Revision or the Index Specification utility (UTKDXSPC). Any
variable field, variable set or fixed-langth alpha field
jefinel for the file may be designated as a keywvord indexed
tield. There is no liait to the nusber of indexed fields.
A fixel-length field aay n>t be defined as both a secondary
and keyw ord index, An Index Specification statement
consisting of the following items is required for each
indexed field:

Statenment Ydentifier - INDEX
Name of field/set t» be indexed
Action (ADD or DELETE)

Taxt PRetrieval ~ KEYWORD
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Stop ¥ork Table (Optional)
Dict ionary (Optiomal)
Usec-5can Routine (Optional)
Hyphen Option (Optional)

Yor each stop wvord t:bla, dictionary or user-scan
routine specified, a SUB/TAB statement wsust have been
included to define the named function, This statement
consists of the folloving information:

Stateaent Identifier - SUB, SUBROUTINE. TAB
or TABLE

Use Function - STOP, DICT, DICTIONARY or SCAN

This action creates Inlex Descriptor Records in the PFT.
Th? pra2s2ace of these records causes Index Maintenance to be
invoked either through Pile Maintemance or the Index
Specification utility,

Tha jeneralized system scan routine in Index Maintenance
processas the keyvord indexed field(s) of the transaction
records looking for ¢textual words and literals. It
Jaterminss the limits of words by identifying literals and
text words.

For literals, the systeam scan subroutine recognizes a
sinjle quote as a literal word delimiter. All characters
betveen the single quotes 2xcept double guctes are recovered
to form one literal word. Any number of double guotes may
appear between the single quotes; all are deleted during
recovery, If an 544 number of single quote characters
appear in a field, no wvord (literal or textual) will be
recovered between the last single quote and the end of the
fiald.

Por nonliterals (text wvords), the syscvem scan subroutine
recognizes three categories of characters: textual,
syparfluous, and word separator.
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Te xtual - Those data word :charactars ¢that are
recovered to form the work passed to the
subroutine caller.

Sup2rfluous - Those data word charactars which are
deleted froa the vword passrd to the
system scan subroutine caller, They are
imbedded in one vword; they separate
segments of one woril.

Wori Those characters in the data field
Separator - that are not part of a vord. They are
vord delimitars,

Letters and nushers are always textual. The period and
hyphan aay be textual, superfluous, or vord separators. The

comna may be superfluous or a word separator. A single
gquote 1is a word separator as vwell as a 1literal wvord
deliniter. A double quote is ignored; it is a vwvord

saparator if another vord separator precedes or follows it;
otherwise it is superfluous, All other characters are word
separators.

Pegisd _Rules -~ A period is recoverad as a textual
character when it appears in a word composed ent iraly of
nusters. One or more periols are superfluous if they
are used to punctuate a syabol (i.e., U.S.A.). The vord

i in wvhich they appear wmay be composed of lettars or
lettars mixed with numbers. Por all other occurrences,
the period is a wvord ssparator.

Cox1a_Rules - One or more commas are superfluous if they
ara used ¢to punctuate a nuaber; that is, when they
app2ar in a wprd composed entirely of numbers or of
nuabers and a periol. Por all other occurrences, the
comsa is avvotd separator.

p Single_Quote HBule3 - Single gquote is always a word
separator as vell as a literal word delimiter,

Doyble _Quote _flulas - All occurrences of a double quote
ar» fignored. If it {is imbedded in a vwvord, it is
suparfluous, othervise it is a word separator,
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Hyphen _Rules - Treatmant of hyphens is dependent upon
th2 hyphen option specified by ¢the wuser in the FFI.
Refar to the Index Definition for Keyvord Fields section
of volume II, File Structuring, for these options.,

If <the nature of the data is such that it does not lend
itself to the system's scan routine, the user may write and
designated his ovn, Por a detailed descriptionh on the
raquirazsants for a user's scan routine, see the User Scan
Subroutine (section 3.3.4).

If a Stop Word Table had been specified, each word is
pass2d ajainst it searching for a match. ®hen a match 1is
found, the word is eliminated from any further processing.
Th2 remaining words (or all words from the field when no
Stop Wword Table is specified) become keyword candidates.

After all transaction records have been processed, the
iniax dJata set is updated. When a dictionary is not
specified for an indexel field, all keywdsrd candidates
be-ome 2ntries in the index data saet. When a dictionary is
specified, each non-literal vord is passed against it to
detarain2 if the value qualifies as a keyword. An entry is
made in the index data set for each qualifying value; the
remainlar are dropped from any further processing. Literal
vords alvays gualify vithout being wmatched ¢to the
dictionary.

To perform record qualification based on keywords, the
user must include a KPYWORD statam2nt in his query.
Structually and functionally, the statemewnt is sisilar to an
IF statement. The same tules of logic apply. The statement
is on th2 same level of hierarchy as the LIMIT statement in
QuUIP and the secondary LiMIT statement in PASP, Only one
KEYWORD statement per query is alloved. The format 1is as
follows:

KEYWORD fieldname INCLUDES keyword argqument(s) AND...clau:e,
clause OR

Bach field name nust have been defined as a keyword
indered field or the retrieval will be terminated. The
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‘keyvord arqument is passed against the dictionary (if one
were specified) and against the keyvword entries for that
ti2ld in the index data set to determine which records
qualify.

This 1ist of record IDs is passed to the retrieval
routin2 to indicate vhat records should be accessed., The
keyword fields will not be scanned ajain as they have
alr2ady qualified, Retrieval is on the record level only.
when &ny of the gueriel fjalds have been defined as
sazondary indexed fields, such that a second gualifying list
is present, the two lists will he merged into one final list
containing only those records that gqualify for both the
keyvord and secondary indexed fields.

Keyword indexing is designed to provide retrieval Dbased
on the dccurrence of 'keyvcrds' wvithin a field. To achieve
optimum utilization, the user responsible for defining the
inl2xel fields must have a good knov)ledge of the text data
in the file and the terss that will he used as a basis for
retrieval. This is necessary in order to define the best
mzthod of selecting keywords from a designated field (via
stop word table, Jdictionary) and to avoid overloading the
ind2ax 1ata set with fields and entries that are unlikely
candidates for retrieval.

The Keyword Analysis Utility (see Volume VII, Dtility
Support) is provided to assist the user in making this
selection for a file already in existance. The contents of
any fi2las &n ke file may be 1listed - to determine the
likely candidates for indexing and what values are likely to
be keyvords or entries in a stop word table and dictionary.
This will also assist in detersining wvhether a stop vord

table and/or a dictionary should be applied against the
field.

3.9 Interfile Output (IPO)

Intarfile Output (IFO) is the capability to combine data
from several related files during the output processing., It
1s available in the batch environsent in ¢the OP and QUIP
components and in the online environment in QUIP.
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A master or primary file contains data elements wvhich
ara maintained by the user and which identify records in
other referenced or secondary files, These data eleaents
are call2d pointers and consist of the record key (or
minimally, the high~-order portion therasof) for the secondary
tiles and may also include a secondary file identifier. In
some cases, the record key of th¢ sscondary file may be
idantical +to the record key of the primary file so as to
allov use of the primary file key as the pointer elepent
that can be used as a pointer to a secondary file. Should
the interfile relationships be coaplax, the pointer may
1dditionally rejuire an indicator to identify the secondary
file to be referenced. This is accomplished by structuriag
tha pointer as a group. The first field contains the name
of the secondary file or a code which is converted to the
secondary file name by 1 subroutine or table specified in
tha PFT; and the second field contains the record keys, or
high- order portion, of the referenced records. To allov the
coaponants to recognize this group as the special type of
pointer containing the file identifier and record key, it
has a standard system name consisting of the six characters
IFO3SPP with a suffix wkhkich is a unique (for the file) laetter
or digit. Thus, a maximum of 36 such pointers is possidle
for any file. Finally, defined literals and sortkey values
(vhen the primary file is a RASP answer set or retrieval-
typ? IP/SORT statements are used in QUIP query) may also be
used as pointers to secondary files,

IF) causes prdcessing of tha primary file record to be
interrupted and a retrieval made from a secondary file of
one or more data records. Those records are then processad
ajainst the logical specifications coded for the secondary
file, After processing has been completed for those
retrieved secondary file records, primary file processing is
resumed.

Tha selecti>n o0f any secondary file records depends on
th2 pointer and its contents at the tise the vprimary file
processing is interrupted. If the length of the field used
as the pointetr i5 egual to the lenqth of the record key of
the secondary file, at most one record is retrieved from the
secondary file with its record key matching the pointer. 1If
the field used as the pointer has length greater than the
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leng+th of the record key of the sacondary file, the field is
truncated before retriewval and at nost one record is
retrieved with its record key matching the truncated field.
If the length of the pointer field is less than the length
of the secondary file record key, the retrieval of secondary
tile records consists of all thcse records wvhere the high-
orlar portion of the record key matches ¢the pointer, the
length of the high-order portion being determined by the
leng+th of the podinter. Wher aore than one record is
retrieved ir this manner, processing of the secondary file
spacifications is repeated for each recora.

3.3 File Analysis and Run Optimization Statistics

The Pile Analysis and Run Optipization Statistics
capability provides thz use g with statistical data
conze2rniny the activity of fie;ds in the data file and
statistical data concerning the allocation of core resources
for NIPS 360 PFS production russ.

3.9.1 FPile Analysis Statistics

The Pile Analysis Statistics involve both a2 stand-alone
utility to «count data file field references of all of a
users component source statements and component execution
statistics shoving the number of times a source statement
vas executed. Using this statistical data a user may amote
afficiantly determine the activity of the data file fields.

Statistics f3r file analysis are gathered by the user
trom tvo sources:

] M NIPS utility, UTPLDSCN, vhich determines which
file fields are referenced in each source RIT,
retrieval, and logic statesent

o} 4 use count of each PIT, retrieval, and 1logic
statemeit provided by each NIPS component.

These two types of statistics may be combined in a NIPS file
for analysis.
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Th2z stand-al>ne utility, UTFLDSCN, will accept as input
all of the component source statemsents for a single data
file. The format of ¢the input may be cards and/or a or
ma2ab2r of a partitioned data set in card image record
forsat. Prisary input, which -onsists of control cards vill
be a :card. Bach set of source statements must be preceded
by a control card to identify the component, amodule nane,
ani meabar name. The format of the card will be as follows:

./ S OURCE COMP=XXfrX,NANE=SNAME,NEMBER=NNANE

where:

./ sust be i1 coluans 1 and 2 folloved by one or asore
blanks.

SOURCE must appear as shown.
CO%P=XXXX where XXXX may b2 PN, QUIP, RASP or OP.
NAME=SNAME where SNAME is the naae of the source module,

M EYBER=MNAME where MNAME indicates that the source is a
member of a partitioned data set and that this is the
member name. This operand must be omitted if the source
is in card focmat., Micted formats will be allowed,

The output from the utility will consist of a listing of
the source statement, followed by a 1listing of the file
fialds with a count of references. After all source
statements have been processed, a sumsary 1listing will be
providad showing the count of data file field references by
coaponent, A sequential data set will also be provided
suitable for traasaction input to an PN run.

The utility will procass fields in the source statement
from @ single file in one axecution. Multi-file RASP
yuwries and woulti-file PITs will be accepted as input.
Hovever, only the fields from the input data file will be
processed, To process all fields fros all files referenced
by multi-file queries and nulti-file RITs, it would be
nazassary to include the source statement in a utility run
for each file.
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Tha batch component file analysis statistics wvwill be
initiated dynasically by the ©presence of an entry in the
cataloj f3r a transaction data set, The data set naae must
be the file name concatenated with a 'T' suffix and must he
catalogad to the same volume as the data file or a Db
statesgent nased TRANST included as an additional DD
statem2nt, If the =statistics are initiated ¢through the
catalog entry and the data set does not exist, the space for
the data set will be allocated on the same volunme as the
data file, If the additional DD is included, it must fully
i2s-rib> the data set according to JCL requirements. The
disposition for the transaction data set wvwill be MOD so that
nev transactions will be added and vill not destroy any
transactions gathered previously.

A parameter PARNM=NOSTAT, may be entered on *he EYEC card
to override the gathering of the statistics.

Samples of the transactions output by the file analysis
statistics, vith a saaple PFT, logic statements, query, and
KIT utilizing the transaction are included in appendix B.

3.9.2 Run Optimization Statistics

This cavability produces, on user's request, statistical
data reflecting the core allocation during maximum core
utilization for the execution of the coaponent. The
breakdovn of the statistics Jetail the amount 2f core used
for usar subroutines and tables, the source aodule (RIT,
query, logic statement), processing block or stash area, I1/0
buffers, and QS access method subroutines. The 4informsation
allows the wuser on subsequent runs to specify options to
rake more efficient use of his core allocation by specifying
through the PARM field on t he BYERC card the <core required
for elements such as process block, stash area, and the BLDL
list. The amount of ocore allocated to subroutines and
tables is indirectly specified by adjusting the region size.
Th2 cor2 allocatisn for I, access method routines remains
constant for a given run and may not be overridden.

This capabiiity 1is 3designed prisarily for wuse vith
prod uction runs where the Job setup remains constant.
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The batch components FN, RASP, OP, and QUIP recognize
tha Run Optimization parameters ih the PARR field ol the
exacute card., The ptesence or absence of paraseters are
intarpr2tad by the initialization routines to deteraine
processing required by the execution phases of each
coaponent, At coepletion of the execution of the cosponent,
~he reporting phase outputs all gathered statistical data as
a print2d listing,

tach component prints a statistics page shoving core
allocation and dynamic resource loading, The core
allocation portion indicates the processing block or stash
area allocated and used, the amount of core used for the
source modules and user subroutinas and tables, and the
amount of core used for I /0 buffers and access aethods. The
Jynami: resource portion of the statistics includes the
nuaber of times each subroutine, table, or logic statement
vas executed and hov many times it vas rolled out of core,
The reason for rolling the module, either iasufficient <core
or insufficien* BLDL list ¢ill also be indicated.

Th2 user pay altetr the schese ¢f core allocation through
use of the PARM field on the EXEC card. PFor example, if all
of th2 stash area in RASP is not used but subroutines orc
tables referenced on the SORT statement are rolled due to
insufficient core, the stash area may be decreased, The
excess will automatically be assigned to the dynamic
subroutine area, The BLDL 1list 1is a list maintained by
SUBSUP, the NIPS Subroutin2 Saperwvisor, containing the nane,
siz2, 3nd disk address of each subroutine, table, or 1logic
statement used. Each entry in the list requires about 70
bhytes 2f core., Ideally, there should be an entry in the
list for each subroutine, table, table page, and logic
statemant executed in the run, and there should be
sufficient core so that no modules have to be rolled out.
This is rarely pyssible in batch production jobs, The user
can alter the 1length of <the 1list ¢to use core =aost
afficiently.

The Run Optimization capability wvill be initiated
through the use of parameters in the PARM field on the ELEC
card for each component, The parameters and their
associated functions are as follows:
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pOS - This parameter specifies that run optimization
information is to be gathered and nutput.

NOROS - This parameter omits optiaization processing.
If n> other parameters are used, this parameter
need not be coded, as it is the default,

The paramseters tc be used to supply parameters to tailor
zor2 allocation are as follows:

TCP=NK - Indicates the number of bytes requested
for processing block oar stash area in
1000 (X} bytes.

TCB=N - This parameter indicates the nuaber »Of
entries *o0 be used in the BLDL list for
suBsup,

TCS - This parameter indicates that the

statistics record on the ISAN data file
is to be usad to determine the process
block size, This paraseter should not be
used with the 1CP parameter.

when core allocation parameters are coded, ROS will be
p2rforaad unless the NORNS is coded in the PARM field on the
execute card.

The Jefinitions for the statistics output by the Run
Optimization are as follovs:

core _{sage

Fejioa size - The size in decir-)l of the area request-
ed on the JOB or EKYEC card.

Frae core - The amount of core not used. This

figur2 will not include fragments of
core of less than one K.

Accass aethods -~ Includes the area allocated to the access

methods.
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Buffers - Amount of cote usad for buffers on open
data sARts,

Component - Aaount of core taken up by the batch
component and any prograss lLoaded by
the component, excluding logic state-
sents, FPASP queries, and RITS.

Nota: Core sizes are given in hytes (1028 bytes = 1I1K).

Procegs Biogk/stash_Agnra_statigtics
Process blocx
size - This is the aaount of z-ore alloc-ated to>
the process block or stac ‘rea.
il - Asount for process block
PASP - Amount allocated to stash area.
op - Minimsum azount to contain ont data record

and associated sets,
QuIp = Amount allocatad to process block,

Azount used - Aaount 5>f process block or stash area
used for storage of data records,

subteutineslable Execution Statistics

The nusher nf entries for BLDIL lists allocated is output
with the number of entries actually used. If subroutines
vere rolled because of insufficient BLDL entries, the nuaber
na:»ssry to prevent rolling will also be output. The user
may then on the next run specify the nuaber reguired to
prevent rolling for this reason.

The amount of core used for subroutines and tables will
he listed wvhether or not they were addwd, If subroutines oc
tahles vare 1tolled for lack cf core, the amount of core
listed is that asount required tu prevent rolling. The
udr asay then reduce processing block or stash area nize to
provide more core for subroutines and tables, 1if feasible,
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or iucrease his region size to prevent rslling for this
reason.

Poll faformation will detail tha eodules that wvere
rolled by SUBSUP, the number of times rolled, and the
reasons for rolling.

If the run i3 an PN componant execution, the subroutine
aind table statistics vill also include logic statements.

3.1 Improved NIPS File Processing

As RIPS is wused 1in an ever-videning range >f
applications, data file usage is becoming more varijed and
data file size is becoming larqer. The following three
capabilities provide enhanced file processing techniques.

3.10.1 Qualified Data Set Naaes

qualified data set names are allowed for NIPS data
filss, libraries and index data sets. The basic nase must
conform to the NIPS nasing conventions (section 2.6.3). To
this basic name, additional gqualifiers may be prefixed up to
a total of 44 characters. Symbolic parameters and data
definition (DD) sta‘tement overrides must specify the fully
qualified data set name. In the batch aode, only the basic
name (last segment of th2 qualified data set name) |is
specified in the NIPS <coaponent control cards. When
comparison is rejuired, the component addresses only the
last segment of the gqualified data set name on the
appropriate DD statement, In online applications (QUIP, PH,
SODA, EDIT, VIEW and PORMATTER), NIPS cumponents utilize the
catalogue to locate data sets, and the fully qualified data
set name must be specified.

3.90.1.1 Speci fying a Usar Library

A NIPS user can specify a library by use of selected
data definition statements in the NIPS cataloged procedures

62




I NTRODUCTION TO PILE CONCEPTS

which include the SLIB, TLIB and L[LIB DDNINES, The library
name may be a qualified or an unqualified data set name.

In those cases wvher> the DSNAME of the library is
iotarmwin2d by suffixing the data file name with an "L", the
fully qualified name will be used. If this name canhot be
locatel in the catalog, the last segment of the qualified
data set name will be used with an *L" suffix. If a
quilifizl name is not usad, then the file name vill be the
only segument.

3.10.1.2 Specifying an Index Data Set

A NIPS user can specify an Index Data Set by use of the
XINDEY DD card. The DSNAME of the Inlex Data Set, less the
suffix X", must be the same as the fully qualified data
file nanme. In those <cises where the DSNAME of the Index
Data Set is determined by suffixing the TISAM or SAM data
base nraae with an "X", the file name usg2d will be the fully
qualifi=ad data set name. JIf a qualified nase is not used,
then the file pame will be the only segment,

3.10.1.3 Data Geaeration Group

Tha DS NAME patrameter of the DD cards in the JCL stream
for the wuser aud system libaries (SLIB), sequential data
filas (SaAmMPILE), and Index Data Set (XINDEX) wmay be 2a
generation data set, A generation data set is one uf a
collection of successive, historically related, cataloged
1ata s2ts knowa as a generation data group. To create or
retrieve a generation data set, you identify the generation
data group name in the DSNAME parameter and follow the group
name with a relative or absolute generation nusber.

A jeneratis>a data group can consist of cataloged
sequential, partitioned, indexed sequential (Lif the data set
is defined on one DD statement), and direct data sets
residioy on tape volumes or direct access volumes., A NIPS
ISAY data file would normaliy not be part of a generation

Jata group since the Adata set is defined using three DD
sStatements.
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3.10.2 Cataloged Procelures and File Block Size
Considerations )

All NIPS 360/FPS cataloged procedures, coaponents and

utility prograss ace designed to process files with a block

- size of 1,004 bytes or greater. The standard file block

'siza is 1,004, but the block size of any file can be set by

the user to a size of 1,004 or jreater as long as the

sp2z1fi2d size does not conflict with 5$/360/0S Data
Yanagement rules or storage device limitations.

If a user elects to change the block size of a file, he
can 40 s> with any cataloged procedure that generates a file
or produces a new capy. These procedures are easily
recognizad because they include the symsbolic parameter
BSZNEWP, which allows the user to specify the block size of
th2 new file,

Once a file's block size is changed, the file will
tetain that block size until changed again by the user.

Block size specifications or the  use of symbolic
parametars, BSZFILF or BSZNBWP are alvays required for the
folloving conditions:

1. BSZNEWP must be used to change a file's block
size,

2, BSZ NEWP must be used to geperate a file with
a block size greater than 1 ,004.

3. BSZFILE nust be used when processing a non-
standard block size file residing or unlabeled
tape.

The effacts of increasing a fiie's block size are:

1. less storage spac2 wwquirel hecause of fewer
inter~record gaps
2. Less I/0 tise required during processing
3, More core requirel duringy processing.
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The BSZNEWF parameter cannot be used to modify the block
size of an output VSAM file. The block size of the VSAM
£il2 aust be set vwvhen the file is defined by the VSAM
service routine IDCAMS as set forth in VYoluse VIII - Job
Praparcation, When going from VSAN to SAN the block size of
the SAM file will be 1004 unless overridden using the
BSZNEWP parameter.

3.10.3 Zospression and Compaction of Data Records

Compression and compacztion provide a means for the
rajuction of intermediate storage requirements for data
withoyt altering the integrity of the data, This data
rejuction scheme is particularly suited to data files that
contain strings of identical characters or a large quantity
of alpahabetic data.

A string of identical <characters 1is compressed by
translating it to two bytes, The first byte is a coatrol
byta which indicates that coapression has been applied and
gives a count of the number of identical consecutive bytes
that w2re in the 9original string. The second byte is
identical to those in the original string.

A stcingy of alphabetic charact2rs is «cospacted by
translating it to a control byte followed by a string of
coded characters. The control byte indicates that
coapaction has been applied and gives a count of the coded
characters. EBach coded character represants a coabination
of two adjacent alphabaetic characters.

Coapression or cospaction can be applied to data tiles
by specifying COMPFESS or ZOMPACT respectively for the PARM
on the EYXBC card of the SAM to ISAM/VSAM and ISAM/VSAHN to
SAY utilities., A combination of both can be specified by
includiny both keywords in the PARM 1list, If both are
specified, compression is applied toc a record first and data
vithin the record that cannot be coapressed is operated upon
by the compaction routine,

Tha coapression and/or compaction [rocess can be
reversed by specifying EXPAND for the PARM on the EIEC card
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for either utility., All components process coapressed
anl/or cospacted files transparently to the user.

3.11 Subfile Capability

The subfile capability allows the user to define
inzrzasinagly discrete gqueries so that each nev gquery
processes a decreasing number of data recorls of the file.
Th2 capability is available in the QUIP component in the
online environment.

The subfile capability is accomplished by allowing the
us2r to create a subfile consisting of selected entries from
the file, the entries being selected based on the
conlitional expressions in the query. Subsequent queries
are automatically directed against the subfile until the
usar creates a lover level subfile or explicity specifies a
different source of input,.

Subfile processing i3 initiated by the user when he
in=1lud2s the SUBFILPE operator in a QUIP query in the online
environment. The first wuse of the operator causes the
naming ani allocation of a partitioned data set on a direct
access system work volume, Fach subfile request results in
crzation of a nev member of the partitioned data set.

The name of the subfile partitioned data s=set is
internally generated by foraming a qualified data set name of
twd levels: the first is the terminal identification as
defined at NIPS TP Monitor system generation and the second
is ¢+th2 internal computer time of the query at the time the
data set is allocated. This name is displayed at the
terminal when it is allocated and may be used later for
identification to access the subfiles should a systen
failura oJccur which causes a checkpoint restart of NIPS TP
to occur.

The subfile partitionel data set is deleted vhen the
us3t sijas off froe QUIP. However, the existing subfiles
for a partition file are mde unavailable when a query is
diract23 against another NIPS PPS data file.
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A subfile consists of the record keys of the qualifying
records fo>r the gquery, rctather than ¢the entire record,
t hereby reducing I/0 time and space requirements for
processing subfiles, When a query is directed against a
subfile, the 7record keys in that subfile are exaamined to
13tarmin2 which records in the master file are to be
accessed. If a query directed against a subfile contains a
retri eval which operates in the candidate-access =aode, the
canlidat2 1list built by Index Processing is used to further
restrict the access of master file records to those subfile
entries vhich are also candidates from Index Processing,

Th2 subfile capability allovws the wuser to create 2
subfile and an output display simulataneously sop that the
4aty  for entries in the subfile may be examined while the
subfile is being created.,

Thare are no restrictions on the number of subfile
levals the usex is able to create. Any existing subfile for
the currant master file may be referenced as an irput source
so that interrogations may be performed from that level,

Subfiles generated at onhe terainal are available for
interrogation at other terminals in the systea. The user is
raguirail to refer to the 3ubfile name in his query for
access to the subfile.

The subfile capacility includes a trace function which
prraits a user t> display part or all of the contents of the
subfile partitioned data set, This function allows the user
to revizv all subfiles created from the sase (current) data
file.

3.12 Non-NIPS Query Capability

NIPS can als> be used to retrieve and output data fron
data files that were created either by other data management
systaas >r by special purpose prograas. This capability is
available through QUIP in both the batch and online
enviconeents.
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To perfors non-NIPS processing, ¢the user aust first
create a pseudo-FPT which lescribes tha lata file. Creation
of the pseudo~-PPr is by PS through the standard PS language
plus one non-NIPS <control statement and several non-NIPS
op2ranls, After the pseudo-PPT has been structured and
stored as an ISAM data set, QUIP can be used to query the
non-NIPS data file. All of the standard QUIP processing
t2-hniques can be applied to a aon-NIPS file with the
exception of index processing. Care must also be taken vhen
att2mapting to process numeric or coordinate data fields as
there is no NIPS check for valid contents of these fields.

Files which are to be processed via the non-NIPS query
capability aust confore to the folloving general
restrictions:

1. The file can be either a SAM or an ISAM data set.
Records in the file can be either fixed length (up
to 996 bytes) or variable 1length (up to 1000
bytes), 2ad either blocked or unblocked,

2. Each record must contain record identification data
which is containel in one or more user designated
fields. These fields need not be contiguous; but
must be present in each record. The location of
these fields may differ €for Aiffering record
formats but the size of the fields and their
relativa position wvithin the total record ID nmust
renain constant. The total length of the 1ID mnust
not exceed 256 bytes.

3. All records with a common record ID must be
physically ¢together in the file and the file must
be in ascending sort seguence as specified by the
record ID.

4. Each rec>rd must contain a single data element of
up ¢to 10 bytes 4{in 1length vhich can serve as a
record type field to uniquely identify each record
forsat, The location and length of the record type
field must remain the same for all records. A
maximum of 256 different record types wmay be
Ldentified.
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Jne rec>cd type must be identified as a non-
repeating format ¢to serve as a fired set. This
format must occur once (aad only once) for each
jroup of records having a common record ID. All
other record types are considered to he repeating,
and their presence is optional.

~ Numeric data for vhich arithmetic computations are

to be performed must be defined in either binary or
zoned decimal (EBCDIC) format. All other numeric
data fields (non-fullword binary, packed decimal,
and floating point) must be treated as alphabetic
data and a user-wvritten subroutine must be supplied
for output conversion. Binary forsat requires that
the data be contained in a fullvord on a fullword
boundary.

Coordinate data must be stored in & fullword for
2ach longitude and latitude and must confora to the
standard NIPS binmary representation,

Variable length data fields are permitted provided
snly oane variable field is dafined for a record
type and it is tha last field in the format. Also,
the format must contain a fullword binary field
vhich will contain the length of the variable
fiel d.
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SECTION &

SAMPLE NIPS 360 FPS [ATA FPILE

This section introduces a sample data file which :s
typical for the files handled by the system. It is
present2] here since the Users Manuals for all cosponents
vill use examples pertaining to this fils,

4.1 General File Organization

The name of the sauple file is TEST350. Its structure !
is defined ¢to contain information concerning the status,
organization, location, and equipment of coabat units of the
arr2d forces. Pach data record in the file defines a single
unit in the armed forces. Hence, the key to each recocrd
vill be the unit's identification code. Data in each record
has been formatted into a fixed set, six periodic sets, and
1 variabla set., Data conversion subroutines and tables have
been defined to process some of the record‘'s data,

Tha 19gical breakdown of data in a record is discussed
below,

rIXED SET - The fixed set contains data defining the
attributes of the unit vhich need only
one data value for satisfaction. Examples
of this are the unit's location, status,
activity, and commander's nagme.

Periddic Sets <~ The six periodic sets are used to contain
inforaation defining the unit whose
record elements may have more than one
data value. Por a periodic set, each
collection of data having the same format
is called a2 subset of the periodic set.
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PFRRTIODIC SET 1 - Each subset contains data describing a
piece of aajor equipment or a weapon
type possessed by the unit.

PERIODIC SET 2 - Bach subset contains data describing
a piece of secondary equipment or non-
essent ial material not required for
the unit's operation.

PERIODIC SET 3 - Each subset contains data describing
an operation plan which the unit sust
follov.

PERIODIC SET 4 -~ Fach subset contains the name of a treaty
to which the unit is responsible,

PERIODIC SET S - Pach subset contains information on a
sanior or staff officer of the unit.

PERIODIC SET 6 - Each subset lists a subordinate unit
reporting to the unit,

VAR TABLE SET - The variable set in each record contains
coamentary information about the unit.

u.2 Record Element Description

This section describes each element in the file's record
format. The source language statements used to define the
format of this file appear in the Pile Structuring volume of
the NIPS 360 PPS Users Manual.

n
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Element Flement Set Input Output
Nam2 __ _Lype_ M3, _ Length Mode_ Cony, Conv. Remarks ________
SERV Record Fixed 1 ALPHA RCHDS CCMDS Service Branch
Control Code
Field
UUIN Record firxed S ALPHA Uit Ideat ifie:
Control (Service)
Pield
JIcC fecord FPixed 6 ALPHA Unit Identification
Control Code (Fields -
Group SERV, UUIN)
UNTYY Field Pixed 4 ALPHA Military Unat
Type Code
UNTY?Z PLeld Fix ed 1 ALPHA Ma jor Unit
Indicator
UNLVL Pield Fixed 3 ALPHA UNLVS Unit Organization
level
UNTLY Group Pixed 8 ALPHA Unit Type and leval
(Fields=-UNTYY,
UNTYZ, UNLVL)
HOME Pield Fixed 1 ALPHA RCHMDS OCHDS Current Home
Command
UNPLG FPield Pixed 1l ALPHA thit Flag -
Reserved tor
Special Use
WJF)E Pield Pixed 1 ALPH A Major Force
Indicator
PREV Pield fixed 1 ALPHA RCHDS OCHMD3 Previous Hogme
Conmnand
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Elawriit Klement Set Input Output
bama . _Type. . Mo._. Leogth Mode_ cCopv, Conv, Remagks ________

ATACH Pield Fixed 1 ALPHA BCMDS OCMDS Attached Coamand
Reporting Units Status

FOTU Field Fix ed 1 ALPHA RCHDS O0OCHMDS Future Home Commani

TRDTS 5ield Pired 10 ALPHA DTGIS DTGDS Traasfer Date to
New Comsaand

UNRDY Pi.2ld FPix ad 2 ALPHA Readiness Status

RZASH Field Fixed 1 ALPHA Readiness hown-
grade Reason

!

HATTN Field Fixed 2 ALPHA Readiness FExpectal {
t> Attain |

|

PECDE  Group Pixad S  ALPHA Unit Readiness j

Status (Fields-
UNRDY, REAS N, RAT TN) |

2ADT G Pield fixed 10 ALPHA DTGIS DTGOS Attainable Read:i-
ness Status Dat=2

and Time
UNIT Fiela Fixed 12 ALPHA Short Unit Naae
UNAE ¥ Field Fix ed 27 ALPHA Full Unit Nanme
220U N Pield fixed 6 ALPHA UIC of Higher

Unit Having
Operational Control

Cl1De Pield Pixed 20 ALPHA C.0. Nase and Rank

Lac Field Fixed 18 ALPHA location or Hull
Numbher of Unit

POINT Field fixed 11 COORD Geographic Location
(Lat-Long) of Units
Headquarters
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Flazent Element Set Input OQutput

Nage __ _Typ2_. N2.__ Length mode_ Copv. Copv, Resmark
DAPT! Field Fixed 11 COORTC Geographic Points
(Lat~long) Defined
in Counterclock-

~

DAPT 2 Pield Fixed 11 COORT vise Order Wnich
Defines the Unit's S }
Area of Deployment i

LAPT 3 Pield Pirxed 11 COORD ‘or responsibiliry

DAPTU Field Fixed 11 CCORD

AREA Group Fired 4&  COORD Coordinate Area i
(Fields-paprTl,
DAPT 2, DAPIL3,

DAP T4) 1
CNTRY Pield Pixed 2 ALPHA CTRYS Cuntry Code
Where Unit 1is
D cated k
CRAN rield Fixed i5 ALPHA Country Name Wher»

Unit 1is Locitel

GEPIL Field Pixed 2 ALPH A CTRYS Geopolitical
Code Where Unit 1s
Located
i L
DERS Field Fixed 6 NUNMER Aut horized
Fersonnel Strenyth
ACTIV Pield Fixed 2 ALPHA ACTVS Current Activity
Cade
LAULD Field Fixed 10 ALPHA Date-Time of Last

Record Update
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Eleaent Element Set

Nasb..
LYs

KPERYD

REJPT

RTRNG

RMGRD

READAVG

WKITHN

UHNTYP
TPN A

INTOFE

H1ER

Field

Pield

Field

Pleld

Group

Pleld

rield

Fiold
Pleld

vleld

Viawld

Fixed

Fixed

Pixed

Fixead

Fixed

Fixed

Pixed

7 ixad
Filxed

Yixed

Fixed

1

[,

17

11

ALPHA

NUMER

NUMNER

NUN ER

NUNER

NUM ER

NUMER

ALPHA
ALPH A

ALPHA

ALPLA

Input
Lypeo. Mo Length Hode_ Conys Cop¥as.

Location Status
Whether Known,
Unknown, or
Fabarked

Personnel Readi-
ness Code

Equipment Readi-
nasg Code

Training Readi-
ness Code

Readiness Group
(Pl el ds~RPERS,
RSPLY, REQPT,
BT RNG)

Readiness Average
to Hundr edt hs

t 9 of Naxiaum
D ..nce frna
Command Ship = to
Tentlh . Naut.., Miles
Unit Typa Tode
Unit Typm Naame

T/0 and E
Peference

Unir Nieratchy
Code

-1
i
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1

Element Element Set Input Output
Nape_ __ _Type__ No._ _ Length Mole . Conv. (Conv, - Remarks

COMMENT Field Fixed variable Variable Length
' Field to #4o0ld
Coanents .
MECL Pimld 1 3 ALPHA Ma jor Fquipmen*
Class
MEQPT Field 1 10 ALPHA Major Equipment ID
MECLD Subset 1l 13 ALPHA Major Equipment
Control Class and Type
Group (Fields - MECL,
MEQDPT)
LA, foly Pield 1 10 ALDPHA Na i, - Juipnent
wdaei Niabhecr
MENAM Plield 1l 18 ALPHA Major Eguipaent
Name
4 ECAP Field 1 1 ALPH A Weapon Delivecy
Capability Code
MEPSD Pleld 1 3 NUM ER Nusber of Fqu.p-
2ents PossesseA
MEADA Pield 1 3 NUMER Nuaber of Equip-
pants on Alar?
1 EIRC rield b 3 NUNFR Number of  uip-
aents Ready for
Conventional
Weapon Delivary
MEORN Field 1 3 NUMPR Nuabar of i quip-

nAanty Roady fo
Nuclaar kaapon
Velivary
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Elament Element Set Iinput Output

Nama___ _Tyee__ N2..__ Lsogth Hode Copy, Conv, Rematcks _____.___

MESQP Field 1 3 NUMER Number of Equip-
ments on Special
Alert

Y ESWP Pield 1 3 NOMER Number of Ejuip-
aents on Special
Alert with

Nuclear Capability

MESIA Group 1 6 NUNER Special Alert
Group (Fields -
RES QP, MBS 4 P)

YESIC Pield 1 3 NUMER Number of Ejuip-
ments Committed
for Special Alerts

MEREC Pield 1 10 ALPHA Pquipment
Reconnaissance
Capability

MEDEP Pield 1 1 ALPHA Code indicating

if Equipment is
at Hoae Location
or ThDY

MEDDT Field 1 5 NUHER Dat e Pguipment
went ¢n TDY Statis :
(Julian Date) :

b YEDUF Pield 1 1 ALPHA TDY Duration Code
MELYY Yield 1 1 ALPH A TLY Deployaent
Status

11
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Element Elesment Set Input Output
Mape__. _Type_. Mo, _ Length Mole  Copv, Cony. Remacks. . ..
MELOC  Pield 1 18  ALPHA TDY Equipment 1
Location
M ERNT Pield 1 11 COORD Geographic Location
(Lat-long) of TDY
Equipment 1
METRY Field 1 2 ALPH A CTRYS Country code whare l
TOY Bquipment is
Located
MEPIL  Pleld 1 2 ALPHA CTRYS Geopolitical Area 1

Code where TDY
Equipment is

Located ;
MECN A Pleld 1 1% ALPHA Country Name for
™Y Location l
SECLASS Pield 2 3 ALPHA cecondary Equipmer
Classification {
4
SEMODEL Field 2 10 ALPHA Seccndary Edquipment
model Number
SINANE Fleld 2 18 ALPHA cecondary Ljuipsent
Fopular Name
SEPOSSD Pleld 2 4  NUMER Naaber of Pguij- |
ments Possessed ‘
SEAUTH Prield 2 b NUKER Nunber of Eguip- ‘
pents Authorized !
biAN rield 3 4 HUMFR vlan fdentification
Nuaber
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Elarent FElement Set

Name___ _Lype__ No.,._._ Length
PLEAC Pield 3 1
PLDTG Pield 3 10
PLFST Field 3 1
PLPDG Field 3 10
PLRT Field 3 6
PLTRT Pield 3 6
TRTY Pield 4 6
NAYTP rield 5 18
RANK PL2l4d 5 n
SERNUMR Pleld 5 6
SERVICE Pleld 5 1
ASS3N  Tield 5 20
SPCODE rield 5 5
SBUIC Pield b [

Input
gede_ Sony.
ALPHA
ALPHAMA DRGIS
ALPHA
ALPHA DTGIS
ALPHA
ALPHA
ALPH A
ALPHA

ALPHA

ALPHA
ALPHA
ALPHA
ALPHA

ALP'LA

79

Output
Sop¥._ Reparks ________

Plan Status Cod=
for Unit

DTGOS Date-Time Unit

Adhered t> Plan

Expected Plan
Status Code

DTGOS Expect Date-Time

Unit will be
Committed to Plin
Plan Respongse Time

Transportation
Staging Time

Treaty Code of Unit
Affiliation

Senior Officetr /PO
Nane

Senior Officer/PO
Rank

Sarial Number
Service Branch Code
Unit Assignment
Specialty Coue

Subordinate Unit UL

- gt [




- INTRIDUCTION TO FILE CTONCEPTS

Element Plement Set Input Output

Hama ___ _Type__ N2, _ Length Mode Copv. Conv._ Remapks _______.

SBPLG Field 6 6 ALPHA Reason for
Subordinate UIC

KEPER Variable Unit Remar ks/

Set Conmments in

Unformatted Form

4,3 Subroutine/Table description

This subsection describes the conversion subroutines and
tables used by the sample file.

4.3.1 Table = RCMDS

The table RCMDS 1is usel for input data conversion. It
vill accept up to a 6-chacracter argument and produce a
single character code as a function., The table is used for
converting names of unified/specified commands to single~
character codes. A sample of the table contents follows:

ABGURENT EUBCTION
Usce E
USAG J
USHC "
Jcs v
NOPAD 3
S AC 8

4.3.2 Table - 2CHDS
The table QCYDS 1isr used for output conversion, Tt

accepts a single-charactar code representing a unified/
spacifried command and expands it toa name of W to 8ix
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characters, The ¢table is wused wvith the input conversion
table, R3CMDS. A sample of the table contents follows:
ARGUNENT PUNCTION

.| BARINE

N NAVY

R RCAF

2/ ANZAC

2 LANT

4 EUCIY

7 STRIKE

4.3.3 Table - CrRYS

The table CIRYS._ is wused for output conversion. It
accepts as an arquuent a 2-character code and expands to a
country or geopolitical area name which wmay bms up to 15
sharactars in length. A sapple of the table contents

follovws:

ARGUMENT FUNCAIQK
AC ATLANT IC JCEAN
AL ALBANI A
AT AUSTRALIA
BD BERNUDA ISLANDS
ca CANBNDIA
EG EG YPT
GU GU AM
TH THAILAND
19 LOUIST ANA
37 OKLAKOMA
§) VIRGINIA
65 PACIPIC ISLANDS

A1
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4.3.4 Table - ACTVS

The table ACTVS is wused for output conversion, It
accepts a 2-character code and expands it to state a certain
military activity of up to 15 characters. A sample of the
table contents follovs: :

AR GUMENT PUNCTION
AC ACTIVATING
cDh CIVIL DISTURB
(ofe] COM BAT
DE DEACTIVATING
BX EXER /M ANEBUIVER
MA MAINTENANCE
3P SHOW OP PORCE
SR SEARCH/RESCUE
TR TRAINI NG

4,3,5 Table - UNLVS

The table UNLVS is used for output conversic:- It
assapts up to a 3-character code and expands it to state a
unit®'s level using up to 15 characters. A saaple of the
table contents follovs:

ARGUBENT TUNCTION
ACD ACADENY
ANY ANN EX
co COMPANY
DAY DIV APTILLERY
rLT WIMBERED FLPET
HQ HEADQUARTER S
HsP HOSPITAL
neR MPRCHANT SHIP
PLT PLATOON
RCT RGT COMBAT TPAM
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SYD SHIP YARD

TP TASK FORCE

UsSs 0S SHIP
4.3,6 Subroutine - DTGIS

The subroutine DIGIS is used for input data conversion,
It accepts a 1l2-character Jdata item which is a Date-Tiae
jroup and converts it to a l0-character form suitable for
sortiny Jates in sequence.

The input format to the subroutine is:

DDTTTTZNNNYY
¥here
DD = Day of Month
TTTT = 2400 Hovr Time
8 = Flag Indicating Greenvich Tine
MMM = Month (Jan, Peb, =--- Dec)
YY =  Year (65, 66 ~~=),

Tha output format from the subroutine is:

YYMMDDTTTT
vhare
YY s Ypar (65, 66 ---)
MM = Mouth Code (Jan=01l, Febn02)
DD =  Day of Month
TTTT = 5Sresnvich Tims.
U.3.7 Subroutine ~ DYGNS

The subroutine DIGOS is used for output conversion. It
Accepts &3 input the “O-chirscter Date-Tims Group produced
by DTGIS and convetrts 4t to the l2-character source foraat,
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4,3.8 Table = KEYSTOP

Tha table KPYSTOP is used as a STIPWORD table in
connection with KEYWORD processing of the index file faor
TEST360 file, STOPWORD tables are generated and updated by
th2 UTNDXKND utility and contain a list of words that are to
be eliminated fros keywvord processing. A sanple of the
table contents follows: '

A

AND
kS
BUT
FOR
THE
THERE
THIS

4,3,9 Table ~ ACCEPT

Tha table ACCEPT is Jsed as a DICTIONARY table in
connection with Keyword processing of the index file for
TEST360. DICTIONARY tables are generated and updated by *he
UTNDYKMD wutility and contain a 1list of all allowvable
keyvords that may appear in the index file. A sasple of the
table contents follows:

BATTALION
DIVISION
MANUEYERS
STRATEGIC
TRAINING
T RANSPORT
WEAPONS
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Soction 5

GLOSSARY

This section contains a list of terms coamonly used with

the NIPS 360 PFS.
tha tarss the

A brief description is supplied. MNost of

user may come across vhich are related to

$/360 hardvare and standarl software are not repeated here

since they
publ ications.

Block

Block Count
(Pield)

Blockiag of

Recoris

Clrcle Search

Com ponant

adequately discussed in the IBN SRL

1. A physical record (separated from other
racords by inter-record gaps) vhich
contains multiple, logical data records.
Refer to blocking of records.

2. A group of coaputer words considered
as 2 unit by virtue of their being
stored in successive storage locations.

A field which is the first four characters
of each block of file records, containing
the number of characters in the block. Do
not confuse with reccrd character count.

The combining of sultiple lngical records
into one block of information on tape to
decrease the tise wasted due to accelera-
tion and Adeceleration of tape and to
conservs space on tape,

A special geographic retrieval operator
vhich perwmits selection of file records
by determining if a point carried in the
file record falls vithin a circle speci-
fied am the mearch -riteria,

A major functional unit within NIPS 2360 FPS,
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Control Pield
Control Group

Data Base

Data Pile

Data Set

Data Rzzord

Di>tionary

Pia2ld Nawe

Refer to record control field.
Refer to record control group or record ID.

The collection of data files (data sets)
used ander the systens.

Also called FPPS data file or foreatted

file or file. A collection of data records,
called file records, which can be logically
grouped on the basis of subject matter.
Since the organization of the data is
formatted, th2 file is called a formatted
file.

NIPS 360 term essantially iaplying a data
file. Used to descrihe a collection

of data records, stored in common, and
accessel 1s an entity.

As a general ters, means a group cof ralat=d
fields »f data treated as a unit. Often
used to mean FPS file recard (refer to

file record).

A user-defined table that consists of all
words (including any synonynns) that are
to qualify as keywords from the essociated
indexed field.

Pormatted Pile System.

Pile Pormat Table,

The smallest defined logical unit of data

in a record handled by the PFS

consisting of one or more adjacent characters.
The synonym or mnemonic assigned to

tepresent a discrete area (field or group)
in the data record,
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File

File Pariat
Table

File ID

Pila Mn219nic

Pile Record

FIiT

Pixed FPield

Pixzd Group

Pixed Set

7

Poraat

Generally a nonspecific term meaning an
organized collection of information directed
tevard sore purpose., Howaver, in this
documentation, file maans PFS data file,
unless >thervise qualified. (Refer to

data file.)

A collection of records which completely
describes the format of the FrS data file.
They are generated by the File Structuring
Conponent. There is one FFT for each data
file,

Name of the FP5 data file.
sane as file ITC.

{(Also called data record.) A group of

related fields of data. The file record

is formatted -~ that is, each element of

the file record has been defined, identified,
and assigned a relative position. Each

file recorl has a fixed set which contains the
record 1D, The file tecord aay also contain
a number of periodic sets and/or variable
sets.

File Information Table.

A field defined in the fixed set of a file
record and which must appeir once and only
once in the file record.

Refer to group.

That portion of a file record consisting
of all the fixed fieldss/groups of the file
record,

System osprrnant -~ Flle Mainteeance,

A predetarriued arrangement of characters,
tlolds, ot other data. A format does not

BT
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Gescribe the data, but describes its
organization,

Pormacted Pile Refer to data file,

PR System zomponent -- Pile Revision,

PS Systea “omponent -~ Pile Structuring. }
Groaup A collect ion of one or more adjacent fields

of the same type which are related. A
group is capable of being processed or
otherwise minifpulated as a unit. The
system may treat a group the same as a
field, The fields withkin a group in no

way lose their individual idenptities and
ray be treated as if they were not grouped.
If fixed fields are grouped, the group is i
a fixed group. R periodic group is a
grouping of periodic fields,

s

Hijh-Order The leftmost (rmost significant)
Position position of a field.
HOP High-Orier Position.
Inlex A file f1eld or group that has been specified
' as part of thke ¥ile Indexing capability.
The file is cross-indexed, by Record 1

ID, or t he contents of an index field.
Pized fields are defined as secondary
indexes, variable fields, variable sets

and firxed-lang*th alpha fields containing
textual data are defined as Keyword Indexes.

Index Data Set The repository of all informatisn reguired
to support the Pile Indexing capability.
Jt contains all) secondary and keyword
indexed fialds, all index fields values
(or keywvords) and cheir associated !
Pecord I Ds.

s
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Input
Descriptor

Input Pile

lnput Group

Tnput Group
Control Field

Input Record

Tnput Record
Type Cd>3a

Input Table
Subroutine

Keywnri

K2yvord Indexing

Librarcy

A deck of cards which describes the
external format of input data for the
FM coaponent.

A card or tape file which contains all

or a poction of the data needed by FHN

to update a1 NIPS Jata file (also known as
a transaction file).

All of those input records contalning
information to he extracted for the
purposes of creating or updating a single
{the same) file recorid.

An artificial control fieid or an actual
data field (or fields) by which the input
file is sorted or manually arranged prior
to input to the system, This is done so
that all input records belonging to the
same input group (i.e., pertaining to the
same file racord) wvill be grouped together.,

A singla zZard (or tane record) in an input
file.

The code used to distinguish one i.put
record type from another,

A user-supplied data conversion/validation
table or subroutine utilized to convert
data from its external form to an internal
form required by the user,

A value from a keyword indexed field that
has been defined as a qualifying value for
a specified field in the Index Data set.

The capability to provide file-indexing on
values (keyvords) included in textual data
fields,

A partitioned data set used to store prograas,
subroutines, tables, RIT8, retrievals, and

[
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. : quer ies. The tarm library may also be used to
’ describe the partitioned data set which is
allocated for the subfile capability.

2

Lojic Statement An execaitable load module generated by FM froam :
user logic specifications to perform the file
update function for one transaction type.

Lojical Record A collection of data elements which is <
distinrt and cosplete as intecpreted by
the systeama. One physical record (block)
may contain many logical records,

L)? Low-Order Position, .
Lov-0Order The rightmost (least significant)
Posi tion position of a field.
Mnemonic Generally refers to a sysbol or nase vwhich
stands for an equi valent aachine-oriented
value,
Node Refers to the method by which data is

stored in a data record (i.e., alphaaeric,
numeric, or coordinate). Also may identify
the status of an executing component, e.g.,
signon mode, update mode etc.

' 8o5iulz A term used to refer toc any mix of
components, sections, phases, routinaes, or
subroutines.

Multireel Pile A file so large as to require more than one
physical rael of tape for storage,

Multivolume Pile Same as multireel file except it pmay pertain
to elther tape reels or disk packs.

NIp& NMCS Information Processing System.
)P Systea compontnt ~~ Output Processor.,
257360 Systen/360 Operating Systes,
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OQutput Table/ A user-supplied data conversion table/

Subroutine subroutine which is used to convert data
from an internal systea form to an
external form required by the user.

P3riodic Pield A field defined in a periodic set of a
file record, and which may appear more than
once in a file record.

Pariodic Group Refer to group. One or more contiguous
fields >f the sase periodic subset,
handled as one logical entity. 1

Pariodic Set A collection of periodic subsets having
the same format. J
Phase A collection of routines and/or subroutines

vhich are trea ted together as a acdule
loaded in core together (also may be
referrel to as an overlay).

Polygon Jverlap A special g2ographic retrieval operator
vwhich peraits selectinn of file records on
such criteria as a point falling within an 1
area, tvo areas overlapping, a line
intersezting another line, etc., Sees RASP
Users Manual,

PSS Periodiz subsat ssquence nuaber.,

20°P Qualifying Data Pile ~ An output of RASP;
this data set, together with the QRT
perforas the function of providing an
Answer" file. See EASP Users Manual.

QUIP Systes component -- Quick Inquiry Processor. |
QR’T Qualifying Record Table - See QDF,
RASP System compeonent -- Retrieval and Sort Processoi.
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R2-orl Character A field which is th? first two characters
Count (Field) of every logical record. It contains the 1
count of characters in the logical record.

R2z-ord Control Pefer tn Record ID. 1

R2cord1 ID (also The initial data field (s) of the fixed set

called Record which sake each file record in a file |
Control Group or unique, and are used to identify the file
Recorl Ka2y) record, The file records in a file are

sequenced according to the contents of
their record control group or record ID.

PIT Report I nstruction Table gener ated by i

OP to direct output format,
. . . . ]

Routiaea A logical collection of subroutines and 4
instructions, and is a logical portion of 1
a phase.

S2zonlary The capability to provide file-indexing

Indexing on values contained in fields other than
Record ID's used to speed up the retrieval
process., ‘

S2stion A named phase(s) for a component,

Section/pPhase when there are no phases within a section,

the section, a single operation, is tersed
a section/pha se,

Sat A collection of fields and groups of thae
sampe type.

SODA 5ystem component -~ Source Nata Automation.
Stop dWock Table A user -defined table for the Keywcrd Indexing

capability that consists of values that are
to bz eliminated from consideration as keyworls.
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SwiEila

Sudroutiae

Subset

Table

TP

Transaction

Yariable Pield

VSCTL

VSET

A file ¢hich is a member of the subfile partitione:
data set and consists of selected entries
from a data file,

A collection of machine instructions per-
formi- a simple, single logical function,
and is a logical portion of a routine.

A periodic subset. A segaent of recurring
information, composed of periodic fields.

A collaection of argument-function pairs
organized for efficient searching.

System component -- Terminal Processing.
An input record to the PM or SODA components

which contains data file ypdate information.

Each set in a record format may have one
variable fiell defined. +#hen defined it
carties no size specification and may be
used to store unformatted data of variable
lengths.

variable set control field.

variabl» sat - A sejyment d>f variable length
recurring inforamation,
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Appendix A

PHYSICAL DESCRIPTION OF THE NIPS 360 FFS DATA
FILE AND FILE FORMAT TABLE

The material «contain2d in this appendix is quite
tazhpical and should not generally be needed by the average
user of the NIPS 360 FPFS. Honwever, it is presented here for
those us3rs whd are interested in the actual manner in which
data is referenced and stored in a file. In addition it
will aid users who, having dupped the file in image form,
desire to locate specific items of information.

Th2 NIPS 360 PFS data fil> anl its associated File
Forsat Tible are stored as a DATA SET. The term data set 1is
the 2S8/3160 terminology usel to refer to a logical collection
of data which is accessible to the system through a unique
name.

A.l Data Set Organization

Tha NIPS 360 PFS data set is built and maintained using
the 0S/360 Indexed Seguantial Access Method or the
Segquential Access Method., Logical records in the data set
arz variable length and may be up to 1,000 bytes in length.
These 1logical records are blocked 4into physical records
vhizh have a standard or default maximum size of 1,004 bytes
or a larger user specified size, W#hen the data set is
inl2xed, each 1logical record has o« key £field usecd to
uniquely identify the record. The generalized format of a
logical record in the data set is as shown:

Llele L o ]

A - Four bytes used for 0S control; contains length
of record.

Io
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B - One byte used as a flag to contain a delete code
wvhen the record is to be removed from the data
indexed set,

C - This field is the racord key containing data to
uniquely identify the logical record in the data
set,

D - This portion of the logical record contains the
actual data.

The data set contains several categories 2f informatiorn
in its logical records. The primary purpose of the data set
is to contain the user's data file vhich requires the Dbulk
of tha space used. Als30 contained in the data set is
supporting information consisting of +¢he FFFr and the FM :
lojic statements used during file maintenance. Discussion
in this appendix is limiteil to describing the format and 4
orjanizartion of the PPT and data file,

The first character in the record key of each logical
) record in the data set is used as a code indicating the type
of inforzation carried. Being first in the key, it is also
used to cause the data set to be segquenced in asceading k
orlar based on record types. The general order of record
types is as follous:

ae. File Porma:t Table records
b. FM Logic Statement records
C. The Statistics Record for ISAM data files

a. Segrent Records for Segmented SAN data files

e, Usert*s Datz Pile Records

Th2 character codes used are as follovs: |

B - Classification Record FPT ,

95

=R S __E_LE':'ET;%'_E_ P e e SIS P —

S R s e S e et m s man ey e e e - m'ﬂ B IR W

TR el e e siaba e et




INTRODUCTIGN TO FPILE CONCEPTS

c - Data File Control Record FFT
D - Data File I'nmdex Descriptor Record FFT
E - Non=-NIPS Format/ID Record FFT
P - Element Pormat Records PFT

LEM - PN Logic Statement Records

N - 3tatistics Record

P -~ Segment Rezoris

R - User's Data Pile Records
A.2 Data Fil«w Records

Tha format and organization ¢f records naking wup the
data fil: are discussed in this section.,

Each wuser data record wiil consist of one or more
lojical records in the 05/360 data set. There will be a
lejical record for each fixed set and eachk subset in a
pericdic set of the user data record, The major key field
for all logical records related as a single user data record
will be the same and will contain the record control group.
How2 ver, the min>ct key fields will differ based on set type
and subset number. Within the data base <yecords, the
storage >f information will be in two types of rotation.
For alphameric fields, the information will be stored as
EBCDIC characters (i.e., one byte for each character). The
nuseric ields will be stored as bhinacy words (i.e., four
bytes us2d in binary notation). During F3$, the locatian of
binary fields within th? logical data record «ill be
controlled so as to conform to bowmdazry aliqrwent
requiraments when the data record is brought intc intearnal
memory.

wh2n the P35 cyaponent is executed, the format for the

lojical records is creataead. All user~defined record
elements for the fixed set will define a format €for a
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logical record used ¢to contain the fixed set. All user-
defined record elements for a periodic set will define a
tormat t> be used with each logical record which contains a
subset of data and so forth., 1In addition to wuser -defined

elz2a2nts of a logical record, some elements are
automatically generated by the PS component and given
sp2zial naemes., They are wused for system control. Fach

distinct element in a logical record (user and systen
i2fined) has a carresponding logical record in the PPT which
contains information completely daescribing the attributes of
tha eleaent. The element name is used in the key of such
records.

Th2 maximua 3ize of the user-defined fields in a set can
be zalculated by knowing the size of the record key and
system overhead fields. An FFS se+ (logical record)
consists 2f a wmaximum of 1000 characters., These 1000
characters are split among the recordl key, system overhead
fields, and user-defined fields.

Th® r2cord key «contains a wminimum of 15 bytes and
cons ists of the following:

o One byte for record type field

o dne byte for set ID field

o] User defined major control field

o User or system defined set control field.

The size of the record control field will be larger if the
major Record ID fieid is greater than seven bytes or the
pariodiz sets have user-defined control fields greater than
four bytes.

The system overhead field consists of a maximum of 15
bytas:

o Pour bytes for record size field
o One byte for deletion code field
97
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o] Maxizum of three ¢btytes for full w>rd alignment
prior to <+the binary block and at the end of the
record

o) Four bytes for size of variable field.

The maxrimum number of user-defined characters in user-
lafined Ffields can be determined by suamsing bytes in the
razord <coatrol field and systen overhead field and
subtracting this total from 1000, whenever the sum of the
thr2e categories - record control, system overhead, user-
defined - exceeds 1000, PS will issue an error message.

The —remainder of this appendix illustrates the typical
format for data file records when they reside 1in the data
set, All elements which would be generated are shown.

Elan2nts which were directly defined by the user with
source statements using the PS component are flagged  with
the character ®g" (see format which follows) to represent
th2 ygena2ralized case, Some of the system generated elements
Lave names which start with the character "¢". This is used
to repra2sent a byte containing all 2zero bits, When the
format for a wuser's Jcfined set is translated into the
format £2r a logical record, all numeric fields (binary
vords) are blocked togethar. This is ¢33 ease the
r2quirements for binary field boundary aligraent when the
logical record is resident in core. That is, data caa bhe
vork2d using machine instructions directly. To accomplish
this, whenever the logical recoru is read into core memory,
tha reczord is started on a fullvword boundary address. Then,
if i+ is necessary, slack bytes are generated by FS Dbetween
tha k2y and the block of binary words in the logical record
to force the binary block to begin on a fullword boundary in
core.

Whan PS detines the format for a logical record, any

ne2led slack bytes are accounted for in the record
description,
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(1} fecord Size Piseld
Length - Pour bytes
Contents - First two bytes are used as a binary
halfvord to indicate logical record
length, The last two bytes are reserved
for 0S use.

(2) Deletioa Code Field
Length - One byte
Contents - Pield is set to all binary 1s by the
system if thke record is to be deleted
from the data set ynder the control of 1
the I /0 Supervisor. Othervise contents
are immaterial. Not accessible by user.

Th2 follovwing itemas (3) through (6) are treated together
as the key to the logical record and contents are unigue 1in ]
the data sot.

{3) Reacord I'ype Pield
lLength -~ One byte
Contents - The character "R"™ to distinqguish data
records within the data set. System
generated name for this field is +FIL.

(4) Record Control Pield

length - ¥Variable

Contents - Contains the data record control group
which logically ties all logical
records together in the data set
whizh are related to each other (i.e,,
the fired set with all its associated
periodic subsets) . This tield size is
specified by the user for a particular
data set. If the contents for a
particular data record are shorter
than the field itself, the contents
are left-justified. The systea generated
name fcr this field is +¢RCH.

{(5) Set ID Field
Length - One byte
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(6)

Contents - Uses binary no*ation to ident ify vhether

the logical record is fi md or
periodic in use. If periodic, it will
identify which set it belongs to. The
schese used for identification is -~
SPPPPUPY ~ Pixed Set
goeuIggdl - lst Periocdic Set

11111111 - 255th Periodic Set

The gystos jJenerated name for
this field is +¢PCH.

Sabset Control Pield

Minimum of four bytes

Contents -~ When a perjodic set does not have a

secondary ID specified, these four
bytes are used as a number (unsignel
zoned EBCDIC) for assigning sequence
nusbers to the subsets,

#hen a periodic set has a tield (s)
specified as a subget control group,
the field(s) will appear in the access
key and the key field length will be
adjusted to accosmodate it, When a
periodic set has a control field
defined vhich igs greater than four
bytes, then the length of this key
field is enlarged to accept the
control data, and this nev size will
appear for all periodic sets,
Periodic sets wich have no control
field vill have their seguence
numbers laft-justified in the field.
Pixed sets vwill have binary zeros

in this field. If necessary, any
padding to the right of the deciml
sequence nuaber will be with binary
zeros,
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The systeam-generated nases for
this field are PS382(n) and ¢5C (b)
when no subset control group is
defined for the periodic set. It
a subset cantrol group is defined,
the only system-generated nase is
+SC(b) .

(Rota (b) stands for a byte using
binary notation to express the set
sumber,)

(7' Length >f Binary Data Block
Leagth « One byte
Contents - Nasber of full woods making up the
binary data block in the data record
(Eield 9 and 10) expressed in binary.
Systeom-generated nase for this field
is +BSE.

{8) Logical Racord Palding
Leagth - Variable number of bytes,
Contepts - Binary zeros for the number of bytes
nacessary for field nine to beqgin on
a fallvord boundary in core semory.

{(9) Size of Variable Pield

Length = Pour bytes (bimnary fullvword).

Cootents - Size of variable field if rnxisting.
Otherwise all binary zeros. The
systea generated nase for this field
is ¥SZ(n). The system name VYSCTL may
also referencs this field It is
the tirst variable set created.

(10) User-Defined MNumeric ¥: : ids
Lengt h - Bach im four bytes (binary fullvord)
Contents - User-supplisd numeric data.

{11) User-Defined Alphameric Fields and Groups

Leagth - variable length using EBCDIC characters.,
Contents - User-supplied al phameric data.
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(12)

(13)

(14

(15)

(16)

(17

The

Variable Pields (fixed or periodic set)
Length = Variable length using EBCDIC characters.
Coatents - User-supplied alphameric data.

variahle ?ield (Defined Variable Set)
lLength - Variable as specified on the VSET
gource language statsament in PS.
Contents - User~-supplied al phameric data,

The first byta of the data record vwill be on fullword
bouandary aligument .

The first byte of the bimary word block of a data record
is adjusted by the padding of field (8) s as to be on
fullword boundary alignment.

The lov-order byte of the rightmost binary fullword is
addressed by entry number (16) in the control record
for a fixed set and by entry number (19) in the control
record for a periodic set,

The first byte of a variable field is referenced by the

appropriate user-assigned name as found in the element
format record,

folloving discussion defines in greater detail the

operation of the systes-generated fields P55Q(n) and ¢SC{(b).

The sinor sort field of the key for a logical record \is
defined as the Subset Control Pield. Por data files defined
with periodic sets 4{n which no subset contr?l groups ware
raquira?d (data dependent), this subset control field ¥ill be
four bytes in length. Tvo systes-generated fileld names

(¢sC (D)

and PSSOn) will reference this field. 1Its contents

vill be decimal numbers used for subset sequencing.

For a
periodic

data file having aixed periodic seots (f.e.,
sets without control groups and sose with control

jroups), the folloving conventions apply. A PSSQ(n} field
nase viil be generated only for those smets which have no
control group and reference is sade to the first four high-
order bytes of the subset control field. A +38C(b) field
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name vill be generated for all perxiodic sets and vill
reference only the significant data contained in the subset

control field.,

Ab 2xample for discussion abcva, consider the case when
a data file has three periodic sets defined. Tw of these
periodic sets have subset control groups wvhich differ in

length,
2 byte,

In the following format, each character represents
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Record Key
—————————— j—-—=Sabeet _coptrod-o . ... .. A

PIXED SET A A M A AN MBIC C CCC CCCCC I . 7f
A - Record ID Value
B - Pight binary zeross indicating fixed sat
C = All 10 hytes have binary zeros
PERIODIC l;]: """"""" 1"""' '''' Tt S
SET 1 A A AAADRABICGECCCCCCCC ""“Tjr
(l0-characters
periodic
zoatrol jraup) A - Record ID value
B - Binary content of byte is 85280001
indicating 1lst periodic set.
C - Contains periodic control value.
The system generates the field
name ¢SC(b) for this 10~-byte field,
*b® has the binary value 09990001,
P ®RINDIC H o J [""‘ o
SET 2 RlA_d.p 2 b b MBlcccceclppopoop| ______ .,_.f
(5-character ,
periodic A - Record ID value

sontrol group)
B -~ Binary coantent of byte is Y0pRP19
indicating second periodic set.

C - Contains periodic control value.
The systes generates the rield
name ¢+SC(b) for this S5-byte
field. "b™ has the value OVPPOLQ.

D - Rewaining five bytes are padded
vith binary zeros.
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Record Xey
- L subset Control— __________ i
P ER I0DIC

SE? 3 u]a.,e-g. 5-5__1\-5_‘1 ¢c.c¢cecpjppbDDY __________. i

(No periodic -
control group)

o
]

Record ID wvalue

B - Binary content of byte is @9090V11
indicating third periodic set.

O
'

Cont ains the subset sequence number.
The system generates the field name
+SC(b) and PSSY3 for this 4-byte

field. *b' has the value AP@PPAL1. 4

=]
]

Remaining six bytues are padded with J

binary zeros. Note that the length

of the subset control field in the

access key for the entire data file

is dependent upon the largest

periodic control group defined.

Al)l other sets have their values left

justified. Also the names ¢RCY and

+SC(b) are generated by the systenm

\ even though the user-supplied names !
for the same fields.

The €>llowing conventions concerning group definitions ‘
during PS are used:

- An alphameric group containing all alphameric filelds
¥ill have all fields in PBCDIC character notation
(mode code "A"),

A S

- An alphaseric group containing one or more nuaseric
fields will have these numeric fields generated in
zoned BEBCDIC dacimal notation (sode code ™D%),
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A numeric group containing all nuseric fields will
have all fields genprated in zoned EBCDIC decimal
notation (mode code "“D").

- A numeric group containing both alphameric and
nuweric fields will not be allowed.

- Numeric fields or groups aay not be used as recocd
control or subset control groups, Only RBCDIC
characters a3y be used in the access key.

- A coordinate group contains fields in the binary
block of the logical records. BRach field is a
binary wvord capable of containing either a latitude
or longitude valus,

A.3 File Format Table Records

This subsaction discusses in sequence the types
records found in the PPT portion of the data set.

A.3.1 Classification Record

Thastre is one classification record in the 0S5/360 data
set, 1t appears first, and 1its purpose is to carry thas
user-supplied classification label defined when Pile
Structuring wvas run, the forsat for the classification
record is:

ML LB _LC) (D)} ___(E) iF)

0 O e

(R} Record size field -~ contains X*'104' (for files
structured undec 360 NIFS), or X'108*' (for files
converted from 1410 to 360 KIS

(B) Reserved for 0SS

(O Delete c>de field - contains X'00°
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(D)
(E)

(n

(%
(%)

(D

A.3.2

Record type field - contains C*B!*

Classification - contains classification literal
left-justified iu a 3IZ-byte field, Any padding to
right wvill be with blanks.

Date/Tise of last updat2 - contains date/time of
last PN or S0Dk update of the file.

Pormat: YYDDDHHWMSS (year, uay, hour, minute, second)
Burber >f fields indexed - tvo bytes binary

Fumber >f SUB/TAB entrties in all Index Descriptor
R ecords

Siack bytes to bring record to a size greater than
a waxisua key.

Data FPile Control Racord

The data file Comntrol Record (s} ppear sequentially

following

supply

the Classification FKecord, .S purpose 's

information to the using PFS cosponent on ¢t -

orjanization and forzat of the element format records. 1In

a senss,

it provides the bootstrap information needed for a

component to interpret correctly the elesunt format records.
In aliition it supplies basic information oa the
organization of the ragident data file.

The

forzmat of the A4ata file Control Record and

iascription of its contents follow:

5roup Repeats for each perjodic set

(3) (4)  (5) (6) (7) (B) (9) (10) (11) (12) (13) {14} (15) (16)(%

(L

CCITTIITIT 17

Record Size Pield
Length - Pour bytes
Contents - Pirst two hytes are a binary halfvorad
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used to specify record lemngth. The
lagt tvo are reserved for OS use.

() Deletion Code Field
' Length ~ One byte
Contents - All binary 1s set by systea if record
is to deleted fros the data set.
Othervise contaeants are immaterial.
Not aczcessible by user.

(3) Record Type Pield
Leagth - One byte EBCDIC
contents - The character 'C‘.

(4 Control Record Key Padding

Leagth - 254 bytes

Contents - Binary zeros throughout all bytes,
Used to force the fixed inforsation
carried in the control record beyond
the largest access key that asay be
defined. ®ill contain a 'C* iy high~-
order byte imn continuvation racords,
folloved by haxadecimal blanks
throunghout the remainder of the field.

Nota: The access “ay far the control record is made up of
field (3) and all or pprt of field (4) depending on the
lenjth required for the data file,

{(5) High-Order Position of Record Control Group in the
Record Fey of user data rtecords (logical).

Leagth - Binary halfword

Contents - Location is rslative to the high-order
byte of the record size field wvhich
is based at zsro. Data conteat
of this field in continuation
records is not significant.

{(6) Length of Record Controi Group
Leagth = Binary halfword
Contents - Size of record control group., Data
content of this field in continuation
record is8 not significant.
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{7) High-Order Position of Set ID Field ir the Record of User
Data Records (lLogical} Key
Length - finery halfword
Contents - Location spacification same as (5).
Data conteat of this field in com-
tinuation record is not significant.

(8) Length of Set ID Pield
Leagt h - Binary haifword
Contents ~ Size of field (1 byte).
Deta content of this field in con-
tinuation record is hot significant.

{9 High-order Position of Subset Control Group in the
Record Key of User Data Record (Logical)
Length - Bira~y halfword
Coatents ~ Location specification same as (5).
Data content of this field in con-
tinuation record is not sigpificant.

(1) Length of Subset Control Growp
Leagth - Bimary halfword
Contents -~ If no periodic set cControcl group for
the data file has been defined, the
size will be four bytes, othervise
the Bize of the largast periodic set
control group specified will be used.
Dita content of this field in con-
tinvation record is not significant.

(11) ¥ueber of Periodi- Sets

Lengt h - Binary halfword

Coatents - The number of periodic sets defined
for the data file up to 179. If
sore than 179 periodic sets were
defined, the number in excess of
179 vill appear in this field in
the continuation record. If no
periuvdic sets were def id, this
field vill cont in binrcy zeros.
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(12) High-Drder Position of Significant Data in the Element
Pormat Records

Length ~ One byte usiny binary notation

Coatents - Provides the relative high-order
position of data contained in the
alezent foremat records. The first
byte of the element format record is : 4
considered at a zero location. This
field is used because there may be
byte padding betwveen the last character
of the access key and the first byte
of data ccntained in the eleaent
format recard. This will allow half 1
boundary alignment for the binary
entries in those records,

(13) Dumay Fatry 1
Length - Three bytes
Contents - High-order byte contains a *'C* if a
continnation record follows., Data
content of this field in con- )
tinuation record is not siginificant.

(14} Length >f Fixed Set Logical Record

Length ~ One byte using binary motation

Contents ~ Size in fullwords includes record
size field, deletion code field,
accass key, and all defined fixed
langth fields, 1In additiomn, it may
include some padding (binary zaros)
at enl of st so that the entire i
l3gical record will conform to fall
vord boundary alignment. Data content
of this field in continwation record
is not significant.

(15 Number of Binary Words in the Pixed Set logical Record

Length ~ One byte using binary notatijon.

Contents -~ Mumber of fullwords io the block of
binary vords which are contained in the
fixed set. Data content of this field ia
continuation record is not significant.

1M1
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(16) Low-Order Position of Binary Blnck in Fixed Set (lov-order
byte) Lygical Record
Length - Binary halfwosd
Contents - Location relative to the first byte
of the record size field vhich is

bisnd 1¢ 2ero. Data content of this field
iL continuation record is not significant.

Note: The following fields in the control record are optional.

(17) Length of Pirst Periodic Set Logical Record
Length - One byte using binary notation
Contents - Siza irn fullwords as was specified
for field (l14) above.

(13) wuaber of Binmary Jords in First Periodic Set logical
Record
lLleagt h - One byte
Contents ~ Naumber of fullwrds ia the block >f
binary words which are contained in
the first periodic set, Binary
notation is used in this field.

{19) Low-Crder Position of Binary Block in the Pirst
Periodic Set Logi-al Record
Leagt h - Binary halfword
Contents - Position specified same way as for
field (16) above

Note: The fields (17), (18), and (19) will be repeated as a
group to define each periodic set, up to a saxiaum of 179
sats. A continuation record will be generated to 255.
Contents of fields (17), (18), and (19} in the continuation
£3azo2rd is as stated for the control record. See paragraph
A.3.5, Continuation Techniques, in tkis appendix. ®hile
teading this appendix, it may be hest to study the data
rezord format for logical records contained in paragraph A.2
of this appendix

12
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A.3.3 Index Descriptor Record

Faci field or group in the user's data file which mas
beenn specified as an index has a special record in the data
set signifying this fact as vell as containing certain field
location and attribute inforsation. These records are known
as Ind2x Descriptor Records, Each is a 1logical record
coatalning 4in its key field the field or group name which
has been indexed., The records are generated along with
other PPFT records during an PS run, or they are imnserted
int> an axisting FFPT during an Index Specification run. In
addition to information supplied by the wuser on Index
Spacification statesents, elements from the corresponding
“PFr  (Elament Format) raecords for that field or group are
pr2sent in the record.

The remainder of this section illustrates the format and
contents of the Index Descriptor Record.

4 9_.1 ] 12 .13 14 __1 16_ 17
S B 8.9 10 11 12 13 1 15

e..2 -
REEEEN HEENE [

(1) Record Size Pield
Leagth = Four bytes
Contents - Pirst tvo byt:s make up a binary half-
word providin. the size of the logical
record. The last two bytes are reserved
for 0S use,

(2) Deletion Code Field
Laength - One byte
contents - All binary 1's set by systes if the
racord is to be deleted from the data
set by the I/0 Supervisor. Othervise,
contents are iammterial.

(3) Record Type Pield
Length - One byte EBCDIC.
Contents - The chiractec 'D'.

(4 Pield or Group Name
Length - Variable nuaber of EBCDIC characters.

113
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Contents Data record elament namse.

{5) Palding
Length

Yariable nusber of bytes required to
ensure that fields 4 ani 5 fi]} space

equal to that of the record key for the
file,

Contents - Binary zeros throughout .1} bytes,

(6) Boundary Alignment Byte
Length - One bhyte, if nece ssar y,
Contents - This iz a slack byte which vill appear
if necessary to force alil folloving

fields to observe hal fvord boundary
alignsent,

(7 S2t Identification
Length - One byte in binary notation
Contents - 00000000 - Pixed Set
00000001 ~ Periodic Set 1
00000010 - Pariodic Set 2 {
Etc.

(8} 1Type Identification
Length = One byte using binary notatijon.
Contents - The content and format of this byte are 1
identical to the Fleament Type Identifi-
cation described as elesent %9 under
Section A.3.4, Rlewent Pormat Records.

(%) High-Order Location of Blement in Fecord
Length - Pour RBCDIC bytes,
Contents - The high-order location of the spacified

element relative to beginning of recorqd
(based at zero).

(10) Length of Bleaent in Logical Recorad
Length = Three EBCDIC byte s,
Contents - *he content and format of this element
4r¢ i{dentical to the Length of RBlemant in
logical Record described as eleaent 51
under Section A.3.%, Blemont Prrmat
BRecords. The low-order bit (bit 7) will
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be set to 1 for a keyword indexed field.

NOTE: No field longer taan 30 bytes

aay be specified as an index. There is
no maxisum length for a keyword indexed
field, however, thare is a maxiamua length
of 30 for any designated keyvord value
vithio the field.

(Y1 Eleawsnt Mode in tha logic Record
Leng th ~ One BBCDIC byte.
CTontents - A=Alphameric, N=zNumerirc, C=Coordinate
ot D=Decimal are the acceptable nmodes.

(12) Input Subroutine Convarsion or Stop Word Table Name

Length - Eight bytes EBCDIC.

Contents =~ Subroutine name left justified. 3Slank
if no convercion or input. Asterisk ()
left justified if element is coordina e
anode and has ex*srnal length of 5, 6, 7,
8, 11, or 15. This automatically invokes
a standard system conversion subroutine,
This routine is specified during rile
Structurino not Index Specification.
For a keyword index, this field
contains the naee of the stop
vork table, if one vere designated,
othervise, the field is pblank.

(13) PLla Porp t> Index Pora Subroutine Name

Length - Bight bytes EBCLIC

Contents = Subroutine name left justified.
For a secondary index, the name
specifies a c onwersion subroutine,
For a keyvord index, the name indicates
the dictionary. The field is blank
if a subroutine or table is not
designited, The function is defined
on a SUB/TAB statemant during
Index Specification. Refer to ihe
RASP sanual (Volume IV) for z diecussion
of this function.
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(14) Analyzer/Scan Subroutine Name

Length - Bight bytes EBCDIC

Contents = Subroutine name laft justified, Yor
a secondary index, it designates the
name of an analysis subroutine. For
a keywosrd index, it designatas the
nase of the user scan subroutine. The
field is blank vhen a subroutine is
not specified,

{15 Ll2n3th of Flement as Carried in the Index Data Set/Hyphen
Option

Length - One byte hinary

Cocntents - Leagqth minus 1 (e.g., a true length of 1
becowes 0 under this concept) of the data
as it is actually carcried in the Index
Data Set, The element length has no
meaning for variable length keyword
data in the index data set. Therefore,
for keyvord indexes, this byte wvwill
specify the option indicating howv a
hypten is to be treated when found
vithin the data field of a tramsaction
record.

(16 Resarved Byte
Length - One byte binary.
contents - Zero,

(17) Hode of Flement in Index Data Set Pormt
Length ~ One byte EBCDIC.
Contents - Same as for (11) above, but this entry
refers to the data forsat of the Index
Data Set.

Ao Rlament Format Records

Evary slement in a user’s data record has a special
rezord {n the data set defining its location and attributes.
These records are knovn as Eleamsnt Pormat Records. PEach is
2 logiczal record containing in its key field *ho name of the
elenent that it describes. The records are genevated along
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vith the classification and contrel records by the FS
componeat. In addition to user-defined record elements
{fros Pile Structuring source statements) additioml
‘elements appear in the logical record forsat as illustrated
in section A.2. These elements are generated autosatically
during structuring for intarmal control purposes. They have
spacial names and their own corresponding Element Pormsat
Records. The system-generated elements and their purposes
are listed below:

a, ¢FIL - This elament contains the first character in
the logical record key wvhich contains “R."
This character is comsaon to all data records
and is used to batch all data records as a
block vithin the 0S/360 data set. 1

b. +RCHN

This element contains the total record control
group as found in the logical record key.

c. ¢PCH This element contains the set ID fleld in

the key of the logical record.
d. ¢SC (b)

This elewent redefines the subset control
group in the key for a specific subset logical
record. The fourth byte in the name(b) will
use bimry notation to reference a specific
set; for example: 1

oo0DoYg ~ Tizxed Se:
gouoePl - 1st Periodic Set
gorgly - 2nd Periodic Set

e. ¢B32 This element will occur iamediately after the
key in a logical record (1 byte in langth) and
vill specify, via binary notation, the number
of binary fullwords within the logical record’'s

binary 1ata block.

f. P5SQ(n) This element definition is generated only for

those periodic sets which have not been definal

by the user tc have a subset control field

(based 5n a data value). It identifies a 4- |

byte fis1ld in the key of a logical record used

17
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3« V52 (n)

h. ¥SCTL

for subset ssquencing within a periodic =set,
The tera (n) represents a one-to-threa EBCDIC
character suffix used for periodic set identi-
fication; for example:

PSSQ25 vwill referonce the subset
sejueuce field for a logical record
or Periodic Set 25,

‘This element is the first binarv word in the

binary data block of a logicsal record (fixed

set ot periolic subset). This binary worad

will indicate the nusber of characters currently
contained ir the logical record?’s variable
field., The characters indicated by (n) will
refer to the periodic set involved and ace
stated using BBCDIC numbers. For example:

VSZ ~ Pixed Set
VS215 - 15th Periodic Set

If there is nc variable field for a logical
record, this field (four bytes) will contain
binary zervros.

This element is a redafinition of VSZ (n)
element for the logical record containing
the £irat defined variable set.

Noti: The syst em-generated fields (a) through (e)
may only be used internally by the PFS component,
No analyst/user may coumsunicate to component using

thesa names,

I

n contrast, the field nases PS5Q (n),

VSZ(n) and VSCTL may be used by the analyst as a
method of controlling this particular run. The
use of the character (¢) in the above names means
a byte consisting of binary zeros. Por a coaplete
unisrstanding of the use of the generated fiald
names, it may be best to refer to the description
>f tae data record found in section 2.
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The remainder of this section illustrates the format and

contants of the Element Pormat Record.

rljlzTSL--.Li)_ L8 lLJ&T!TﬂTllumnﬂhulrﬂZl 23

-—— e ey = -

1 -
| (3)

(L) Record Size Field
Length - Pour bytes

Repeated

N oan oy

~ b~

up Possibla

r

(24)

Contents - Pirst tvo bytes make up a binary
ha l1fworl providing the size of the

1bgical record.

are reserved for 0S use.

(2 Deletion Code Pield
Length - One byte

The last two bytes

Contents - All binary 1's set by system if the
record is to be delated from the Adata
sat by the 1/0 Supervisor.
contents are immaterial.

(3) Record Key

Lengt h - Nariable EBCDIC characters.
i3 standard for entire data set and
is dependent on the user specifica-
tions concerning the size of the
record control group and the psariodic
control group (Lf defined).

Contents ~ See (4) and (5.

(4§ Record Type Pield

Leagth « One-byte EBCDIC
Contents - The charactsr “P.,"

Format Record,

(5 Element Name

Othervise

Length

This code defines
the logical record and an Element

Length =~ Variable length EBCDIC characters.
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Contents - Data record eleament name left
justified vithin this portion of the
access key. If the element name is
less than seven characters,
it is padded to the right witk blanks
uatil a total size of seven is reached.
Af ter that, any remaining key padding
is done with zero bits, See Continua-
tion Record Techniques at end of
section for modifications on continua-
tion records.

(6) Boundary Alignmeent Byte

Leagth - One byte if necessary

Contents - This is a slack byte which may appear
in the BPlesent Poramat Record. This
i3 used as padding to force all follow-
ing fields in the record to observe
halfvord boundary alignment. Entry
12 of the control reccrd is used to
point to the location ismediately
folloving this byte iadicating the
start of record data. (Highb-order
address of entry 7.)

(7" Dumay Parameter
Laagth - Pour bytes
Contents ~ Rull characters norsally.
Contains *C in high-order byte in
continuation records.

(8) Element Set ldontification
Length - One byte in binary notation
Contents - AB2PAFAY ~ Pixed Sot
SPPIIITF1 - Periodic Set 1
AOIPFLY - Periodic Set 2
Bt c.
¥ot used in continuation records.

(9) Element Type Identification
Length - One byte using binary notation
Coatents - The element definition is accosplisheq
by the presence of bits in certain
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locations of the byte. A bit turned
on vill contain a ®l." A bit turned
off will contain a "0." The formt
of the byte is as follows:

Bit
Yo, 21238567

D ON - Field

OFPF - Sgoup -
1 ON - Meld or group is used for record or |
subset control,
———-QFF - Hon cogntrol use --
2 ON - System generated field/group
OFF_-_User-gefiped fieldsapoup _________ 1
3 ON =~ Pield/group may not ba used by the
analyst.
e~ SPE.c_Pield/zaroup is ynrestricted ____ 1
4 ON - Pixed Length Field
e JEP - Mot Pixed lengqtb .
S ON - Variable Length FPield
e QPP - _Non_vapiable length ——
6 CR =~ Variable set field
eem-OPE = _Nop variable sat Cleld -
7 Alvays #.
#1234557
pr1ogprooyg

The file format record descrines the user~-
dafined racord control group. The field
is not usel in continuation records.
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The hex valaes of this byte for all elesent
types are sussarized below.

v —-——

A. Systewm Generated Elements:

+PIL

+RCK y LR J:L
+PCN

+5C (B)

.

¥SCTL X' A8
vSZ )

PSSQ(n) - X* E8°
+BS2 - X B8
B. User-DPefined Elements:

¥oa-~control field -~ X*88°?

Non~control group ~ X'08!
Variable set name -~ X*82°¢
Variable field - X84
Contrcl field - X'cse
Control group - Xvua:

(10) migh-order Location of Blesent in Logical Record
Length - ®>ur bytes using FBCDIC notation
Coatents - Ldcation is relative to the high-order
byte of the record size field vhich
is based at zero. Data content of this
field in a continuation record is not
significant.

{(11) Length of Element im Logical Raecord

Length - Taree bytes using EBCDIC notation

Coatents - (A) Length is specified for the
number of alphaseric characters
reprasented, Por alphameric
moda elemants (A), this will be
the actual number of bytss
appearing in the data record. :
FPor nuseric mode elements (B), a H




INTRODUCTION TO PILE COMNCERPTS
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e T X

binary word (4 bytes) will appear

~in the logical record regardless
of the length specified. Por

decinmal mode alements (D), this
value will be the actual number
of bytes in the logical record.
See paragraph (12) below for a

discussion on element mcdes,

If this is a variable field, the
entry wil' contain the number of
characters per line to be printed
during outpuyt,

If this is a variable set field,
the length is as specified in the
VSET FS statement.

Coordinate mode elements are
hzndled in a special aanner.

The size appearing in (11) depends
on certain circumstances. The
Elament Pormat Records generated
to define coordinate fields/groups
are similar to other user-defined
fields/groups with the following
exceptions noted:

ALL PIELDS defined for coordinate
use and single coordinate groups
(one latitule field and one long-
itude field) will carry the external
decinal length value (i.e., length
as defined by user in tha PS field
statemsnt} in the elemant format

as parameter (11)). 41l groups
defining more than one coordinate
point will carry the actual internal
length in bytes of the binary {
representation of the coordinates {
{internally, latitudes and !
longitules are each represented
by a full binary word). Por
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erample, if POINT is defined as

a field of length of 11, represen.-
ing both latjitude and longitude,
the length carried in entry 11

of the Element Pormat Record will
be 11, If POINT is defined as a
group of two fields of length

S and 6 characters, the length

of the group will be specified

in the Element Pormat Record as
11 (representing the sum of the
twvo fields). If LINE is defined
as a group of two coordinate
fields, each caaracters 1long
externally, the length of the
group will be specified in the
Element Pormat Record as 16

bytes for the fcur full binary
vords representing the coordi-
nates internally.

Three cases aaod their handling duging PS:

Case 1 - A user defines a single cosrdinate field
intending to store both latitude and longitude
values in it. The field vill be either 11 or 15
characters in 1length depending on the precision
desired.

The PS component will cause a single element formt
to be built with the name supplied Ly the  user.
However, this record vill define ¢two adjacent
binary words in the block portion of the 1logical
record, and will address the high-order byte of the
leftgost word. The length of the coordinate field
will be specified as either 11l or 15 characters as
defined by the analyst in parameter 11 of the
Blemeont Parmat Record.

Case 2 - A user defines tvo fields of length 5(7)
and 6(8) characters intending to identify latitude
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and longitude seprrately. In adiition, a group is
defined as containing these two fields.,

The FPS component vill cause two adjacent binary
fields t> be generated, vith an Blemert Format
Record for each. The contents of the Element
Forasat Record describing each field will be as in
case one, except that the field length entry (1l1)
will describe only the user-specified length for
that field, The group format record will contain
the sup “f the user~-specified length of each field
defined in the group.

Case 3 ~ QA user has detfined several sets of
cooxdinates by the method of case one or case two,
as discussed previcusly. 1In addition, he defines
this collection as a group.

In addition to the Element Pormat Records generated
as in cases one or tvo, the PS component will
jenerate a group forsat record describing this
collection of fields. Parameter 11 in the group
fornat record will state in bytes the space needed
for binary vords, This field is filled with null
characters in continuation records,

(12) Element Mode Specification

(13

Length - One byte using EBCDIC notation

Contents ~ Alphameric mode element ().
Nomeric mode element (B).
Coordinate aode element (C).
Decisal mode element (D).
(Decisal mnode is implicit in Pile
Structuringy and is assigned to
nameric fields included in a GROUP
statepent.) The data content of this
field in a continuation record is
not significant.

Input Subroutine Convergsion Name
Length - Pight bytes EBCDIC
Contents - Subroutine name left justified,
Zero bits if no conversion on input,
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(14

(15

(15)

an

Asterisk (*) left-justified if element
{3 coordinate aode and has aexternal
langth of S, 6, 7, 8, 11, or 15, This
isvokes automatically a standard
systes conversion subroutine,

pata content of this field in a
coprtinuati-n record is not significant,

Qutput Subroutine Conversion Name
Llength - Right bytes EBCDIC
Contents - Subroutine name left justified.
zero bits if no conversion on output.
Asterisk left justified, same as (13).
Data content of this field in a
continuation record is not significant.

Aigh-Order Location of Element Label in this
Pormat Record.
Length ~ Binmary halfwvord
Contents ~ Lycation specificaticn same as (10)
if label present.
All zero bits for no label.
¥ull characters in coantinuation
records,

Lenath of Element Label in this Flement Pormat BRecord
Length - Binary halfword
Contents - Size if label exists.
A1l zero bits if no label.
Data content of this field in a
continvation record is not significant.

High-Order Location of Edit M¥ask this Flement Format
Record
Length -~ Binary halfword
Contents -~ ldcation specification same as (8)
if pattern assigned to element
daring Pile Structuring.
All zero bits if no pattern.
Data content of this field in a
continuyation record is not significant.
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(13) Length of Edit Mask in this Element Pormat Record
lLength - Binary halfword
Coantents - Size ii pattern assigned to elesent
during File Structuring.
All zero bits if no editing is used.
Data content of this field in a
continuation record is not significant.

Note: When edit masks appear in element FPormat Records,
they are in PPS edit pattern form.

{19 Size of Element on Output

Length - Binary halfword

contents - This field contains the size (in
bytes) for output.
If output conversion is used, the
size of the subroutine output is
provided.
Data contant of this €field in a
continuation record is not significant.

(22) High-order LlLocat ion of the Sturing of Pield Names in 4
the Record Making up the Group
Length - Binary halfword
Contents - Location specification same as (10) 1
if required.
All zero bits are used if entry is
n>t a group.
Data content of this f£ield in a continuation
record is not significant. ’

(21) Number of Fields Making up the Group
Length - Binary halfword
Contents -~ Size 1f reguirement exists.
All zero bits if not required.

All the folloving entries are optional and are used if reguired.

(22) Pield lLabel Used for Output
Length - Variable (BBCDIC Character)
Contents - User-assigned label nanme.
N>t used in continuation records. i
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(23) Bdit Rask Fattecn
Length - variable (BBCDYC Characters)
Contents - Bdit pattern.
Wt used in continuation records.

(24) Field Name within Group
Length - Bight bytes ZBCDIC
Cortents - Pield naeme left justified.

(25) High-Order Location of Pieli in Logical Rewrd
Lengt h - Pour hytes in EBCUDIC notation

Coatents - Location specification same as ({10).

{26) Lenjth of Field in Logical Record
Length - Three bytas in EBCDIC notation
Contents - length speacification sama as {1ll).

{(?27) Character Set Specification
Lergth - One byte BRACDIC
Contents - A - alphameric field (EBCDIC)
D - decisal field (EBCDICQ.

Note: Plelds 2u4-25-26-27 may appear as sultiple entries
specif ying from left t> right the fields making up the
group for vhich the current record is identifying. All
systam-generated fields will use entries (l) through
(10) vith the exception of +BCN and +SC(B' vwhich will
list all user-defined fields making up the control group
vith matries (20), (21), and (24) throwh (27}.

A.3.5 Pile Statistics Record

¥NIPS files that have been generated in ISAM and VSAHM
organigation will contain a statistical (N) record. If the
file has been generated in sequential organization a
statistical record vwill not exist, hovever, a sStatistical
recotd will be generated when the sequential fils is copied
to ISAN or V¥SAM organizaticn using the NIPS UTBLDISH
utility. The statistics record is smaintained by a NIPS
utility waen the file is generated or updated and certain
information concerning lengths of RIPS records. The
folloving inforwmation is recorded in the 'N' rec-rd:
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a, Nunher of sets described by the *N' record
b. Number of sets in the file

C. Langth of the longest subset for each set
i, Baximus aumber of subsets for each set,

Ths remainder of this section illustrates ths forsat apd
contents of the File Statistics Record. 1

REPEAT ED POR EACH SET

Ol s e Ao Ta Teel o ag - |

(1) Rerord size tield
Length - Pour bytes
Contents - Pirst two bytes make up binary half-wvord
providing the size of the logical
record. the next two bytes are not
used.

(2) Deletion Code Pield
Leagth - One byte
Contents - Al)l binary 1's get by system if the )
record 18 to be deleted froms the data ‘
set by the I/ suparvisor. Othervise,
contents are imsaterial.

{3 Record type fielad

Leagt h - Cne byte
Ccontents ~ The charactar 'N*

($, Continuation Xumber
Length - One byte
Contents - First 'N*' record bh'ank. continuation
record contaius a numbor indicating
order of sequence starting vith 1.

(5 Mumber >f Sets Described by *f* Record
Length -~ One byte
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Contents - Nusber of sets, including the fixed
set described by the *N' record,

{6) HRighest 'N' Recomd
Leagth - Tvo bytes
Contents - Pirst byte contains an *N* in RBBCDIC.
Second byte contains higkest contiauation
numaber for *N' records in this file.

(h High Order Position of Significant Data
Length - One byte
Contents - Righ order position in the *N* record,
of the description of the first set
(fixed) in the file, (see field 11).

(9) Nuamber 5f sets in the file
Leagth - One bhyte
Contents - Number of =ts in ths file,

(10) Reserved by future use
Length - Three by tes
Contents - Bimry zeroes.

{11} lLenyth of Longest Set N in the File
Leagt h < Pour bytes
Contents ~ Contains the total leagth of &ll
subsets for the lougest set j for a
single NIPS record in the file.

(121 Maxisum Kusuber of Subsets
Leagth - Tvo bytes
Contents - Contains the saximum number of subsets
for the longest set | for a single NIPS
record in the file,

Notas: Plelds 11 and 12 will repeat once for each set in the
file.

A.J). 6 rile Segsent Recordq
Sejuantial files that have Dbeen segmented contain

segeent records (P) that specify the range of record control
values permitted for a segment and the volume serial number
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of the segsent. A file segment may be composed of more than
ond ranje of recxrds. A segment record will be generated
for each range of records in one data set.

The remaindec of this section illustretes the format and
contents >f the Pile Segaent Record.

Ll ]

{1 Record Size Pield
Leugth ~ Pour bytes
contents -~ Pirst two bytes make up a binary half-
vord providing the size of the record.
The last two bytes are reserved for OS5
us e,

(2) Deletion Code Pield
Leagth -~ One byte
Contents - All binary 1's set by 0S if the record
is to be deleted.

(3 Record Type Field
Length ~ One byte
Contents - The character 'P!

(4 File Record Contrsl Value (Lov Range)
Length = VYariable; based on major record ID
lanqt-ho
Coatents - Record control value that is assigned
as the lov range limit for data file
records on this segment.

(5) Prile Record Control vVaiue (High Range)
Leagt h - variable; basad on major record ID
length,
Contents - Record control value that iz assigned
as the high limit for data file records
on this segment.
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(6) Volume S5er ial Numer
Lengt h - Six bhytes
Coitents ~ Volume serial number for data file
vhere range of records are indicated
in the *P' record.

AT Continuation Recotrd Techniques

There are occasions wvhen the data contents of the
control record and group format records may exceed the 1,000
pyt3 lojical 1rec>rd size allowed in the 0S/360 data set.
This section describes the wmsanner in which the File
Structuring component handles such cases.

A.3.7.1L Continuation Recocrds for the PPT Control Record

Becauge of the logical record 1length limitations, the
control record is only able to supply information on a
saxiaus 2f 179 petiodic sets. Since the system has been
dasigned to handle, thaoretizally, up to 255 poriodic sets
tor each nased 3ata set, it becomes necessary to provide a
cont inuation record vhen the nuaber of perilodic sets dafiged
by the user exceeds 179. f®hen such a case occurs, a second
control racord will be created to continue the information
on periodic sets (entries 17-18-19).

The primary (first) contral record specifies the total
nuaber of periodic sets that it defines in entry 11, The
high-order byte of entry 13 contains the character "C®
inlicatiaj that a continuation rscord follows. The
sesondary control record vill have the samwe format us the
primary. However, it will have the character ®C" in its key
iwaziiately following the tecord type field (entry 3). The
entries 5-10 and 12-16 are not maintained, but their length
is the same as in the primary. Entry 11 contains the number
of peris3dic sets defined by the secondary record. Entries
17, 18, and 19 are used and repeated antil all periodic sets
have been accounted for.

132




INTRIDOTTION T0 PILE CONCEPTS

A.3.7.2 cContinuation Records for Group Pormat Records

Similar to the problem faced by the control record, the

Elesent Pormat Record for a group say experience overflow

cases. This overflow of data results from the series of

antries which lists each field (group) contained within the

defined group. The following table illustrates the nuaber

’ ot fields that a group format record may define using a
single logical record.

0S FPields five bytes
PPT R ecord key from B8 to 255 bytes
RECIORD Fixed entries 40 bytes
ENTRY
LEYGTHS Pield/group label from 0 to 132 bytes
Bdit pattern from 0 to 132 bytes )

Pield length specs
in group forsat recorxd 16 bytes per field 1

a, HQrst case assuming max key, label, and edit length will
allov 27 fields (groups) to be defined as a single
\ group witkin a 1,000-byte record.

b. Begst case assuming ain key, and no label or edit pattern,
vill allow 59 fields (groups .

c. Typbpical case with key length of 15 bytes, label length of
8 bytes, and edit length of 8 bytes will allow 57
fields (groups).,

Wharn a contisuation record is generated, entry 21 in the
primary record will state only the nusber of fields that it
lists, The high-order byte of entry 7 will contain the
charactar ®C* t> indicate that continuation xecord (s)
follow, The continuation recorfis will haw the same format
as the primary. Hovever entries 8 through 20 wvwill not ‘
| ‘ cont - wvalid data and entries 22 and 23 will not appear. .
Tha seco>ndary recd>rd key will contain ¢the group nanme, as
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usual, but will be suffizred by an eighth byte using binary
notation to indicate the namber of the continuaticn record.
The first continuatior record would comtain "1™ in binary
anl so forth, Fatry 21 in the continuation record will
cont ain a nusber indicating how many fields are contained in
the list of entries 28, 25, 26, and 21.

A.3.8 Non-NIPS Format/ID Record

vhen a pseudo-PFT lis structured , one or more records are
craated vhich ocontain the Pormat/ID table. This table
describes the location of each portion of the user
iasijpatel record 1D vithin each record format. The table
is ordered as the different formats wvere defined in FS,

The format of the non=-NIPS Pormat/1D record and description
of Lts contents flllows: N

21031 [ N, S (- W a0 .

- W W S or D W WP A A A

(1) feacord Size rield
Length - Your bytes.
Contents - Pirst tvo bytes make up a binary
h: ‘fvord providng the size of the
logical record. The last two bytes
are reserved for 05 use.

(23 Deletion Code rield

Length - One byte.

Contents - All hinary 1°s set by systes if
the racord is to be deleted from
the data set by the 1/0 supervisor.
Ot hetvise contents are immaterial.
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(3) Racord Type Pield
Leagth ~ One byte.
Contents ~ The character "E". This o de
jlentifies the record as a non-NIPS
Poraat/ID record. :

(8) Continuation Indicator rield
Length - One byte.
Contents - Binary zeros for the first "e¢
recori or the character "C" if the
record is a continuation of a
previous “E" record.

(S Continuation Sequence Pield
Length - One byte.
Contents - A binary sequence number starting
vith a binary 1 for the first
continua tion record.

{6) Control Record Key Padding
Length - Six bytes.
Contents - Biniry zeros to insure proper
s>cting of the PPT.

Pields 7 through 10 are repeated for each record format
defined im the FFPT.

(77 Next Segment Offset

Length - Binary halfvord,

Contents - The offset to the next segment of
the "EY record. The offset is
relative to the beginning of the
record. When the offset is all
binary 1's, the next segment is
in a continuation "B" record. Wwhen
the offset is all binary zeros, this
i3 the final segment.

{8) BRecord Type Code
Length - Variable, smaxinmua of 10 bytes,
Coatents - The record type code used to
uniguely identify the current
record forsat.
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(9 Alignment Byte
Leagth - One byte, vhen used.
Contents - Iamterial, usel t5 force halfvord
alignment for field 10.

{1)) Record I Segment Descriptor

Length - Pour bytes.

Contents - This field comsists of tvo halfword
binary fields., The first field
"contains the relative high-ordar
position of the record ID segment.
The second field contains the
langth, in binary, of the record ID
segment. These tvo fields are
repeated as necessatry to describe
each segment of the record ID in the
current record format.
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Appendix B

DESCRIPTION AND USE OP THE TRANSACTION RECORDS OUTPOUT
BY THE PILE ANALYSIS STATISTICS CAPABILITY

The material in this appeniix illustrates the use of the
transastions that are output by the File Analysis Statistics
capability, A sample of the tvo transaction formsats are
inzludai. Saaple FPT, logic statements, queries, and RITs
are shown illustrating a possible wuse of the transaction
records,

B.1 Sample Transactions from Pile Anal ysis Statistics

Transaction Record - UTPLDSCN 50 bytes

1 2 3 4 5
STEST36OFMMYTES TOPWAYPYHWSERY WMWY 00000000303377 1)k

Column 1 - CHARAC(ER *S*
2-8 - FILE NAME
9-12 - CONPONENT NANBR
13=25 - SOURCR MODULE NANME
26-33 - FIELD NARE
34-36 ~ SET NOMBER, DBECIMAL {
37-42 - COUNT OF REFBRENCES, DECIMAL
43-48 - DATE ~ HNDDYY
4950 - UNUSED

Traiasaction Record - Component Execution 50 bytes
1 2 k) 4 £
CTESTI6OPMBETESTOBBABBEEB000026 MEN0 31771 N MNEpN

Column 1 -~ CHARACTER *C!
2-8 =~ FPILE NAME
9~ 12 - COMPONENT NAANME .
13-25 ~ SOURCP MODULE NANPE ;
26-31 - COUNT OP BXYECNTIONS, DECINAL
35«40 - DATE BRYECOTBD, MMNDDYY
41 -50 - UNUSED
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8.2 File Structure Deck
STRUCTUORE TRSTERF.
CLASSIPICATION *UNCLASSIFIED'. ¢
NOTE: This data file is the statistics data file for the |
TEST360 file. The file will utilize the transactions

output by the Pile Analysis Statistics capability.

NJDTE: Th2 following elements are used for record control.

EDIT DATER On/Bp /BB .

BDIT COUNT 5 ).7.5.) Ju .

PIELD FILEN 7 C  ALPHA ‘FILE NAME'.

FIELD conp 4 C ALPHA *COMPINENT'.

FIELD SOURCE 13 C ALPHA ICOMPONENT SOURCE NAME'.
5ROUP RECID FILFN,COMP,SOURCE ALPHA * RECORD CONTROL®*,
PIBLD CHNT BY 6 X NUMER COUNT SCOUNT DF RXECUTIONS®.
PIELD INON 2 X QNUNER,

FIEBLD IDAY 2 X NOMER.

PIELD IYEAR 2 X NUMER,

SROUP IDATE INON, IDAY, IYEAR DATE *INITIAL DATE'.
FIELD LMON 21 NONER.

PIELD LDAY 2 X NUNER,

PIELD LYEAR 2 X NUMER,

GROUP LDATE LMON, LDAY, LYEAR DATE *LATEST DATEY,

NJTB: The folloving field is used for subset control.

PIELD PLDNAR 8 CL ALPHA ‘PIELD NAME®,

PIELD SETN 3 1 ALPHRA *SET WUMBER'.

PIBLD CNTREF 6 1 WNINER COUNT *COUNT OF REFPERENCES'.
PIELD gnoN 2 1 NOMER,

PIELD UDAY 2 1 NIRER,

PIELD UYEAR 2 1 MNUMER.,

GROUP UDATE UMON,ODAY,UYEAR DATE *DATE UTILITY EXEC*,

END.
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B,3 PN Logic Statesem«

The ftolloving 1logic stateacnts may be used to either
geperat® nav records or to update aeristing rTacords on the
statistirs fila,

B.3.1 T Traasa~tion Record -~ Cosporeut Pxecution

Tha ¢C* transaction reuo ¢ generated by <the <coaponent
nodificatisns will He used by thi3 logic statement o build
or urdata the tized z2et vf the statigtics file, The logic
stztament name iv in coluww one, & Teport 'STAT* exists ia
the fila,

§$AS2,57AY, ¢, 50
$RECID ,<,25,C1,A
$COCNT,26,39
SDAYR, 35,40

POOL
BNR NEWREC
COA IDATR, ' p*
BEQ RES ET
ADD $COUNT,CHTEX,CNTEX
MAL SURTE,LDATE
PRT *LDATE AND COUNT PIELD UPDATED'
HLD
NEWREC BAL *NEW RECORD GBNERATED ' W1/ 23
8AL $RECID, W 24/47
PRT #1747
UPDATE BAL SDATE,LGATE
NAL $DATE,IDATE
U N $COUNT, CNTEX
HLT
RESET PRT *LDATE AND IDATE BLANE ,UPDATED®
BRA OPDATE
END

If tie transactiosn cauzes a nevw recerd to be generzted,
the initial date (IDATE) and the most recent date (LDATE)
¥iil be set to the date in the transaction $PATE. The count
c€ axecutions (CNPEX) will be set and the message that a aew
record has been generated with the record ID will be printed
ot the auxiliary output printer,
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If a new racord was naot generated, the count of
axacutlsny fleld in the file (CNTRX) will be incremented by
the count ip the transaction record. The latest date vwill

‘ha set ¢0 the date in the transaction and a message will be

printed.
3,3,2 '"'S* Traxszaction Record - UTPLDSCHN Utilicy

The 'S' transaction record generated by the UTPLDSCN
utility wvwill be used to build or update periodic set one of
the statistics file.

$ASP,STAT,S,50
$RECID,2, 25,C1, A
$FIELDN, 26,33,C2,A
$S BT NO, 34,36

SCNTREF,37,42
SDATE, 43,48
POOL
BNR NEWREC
PCY SPYFLDN,PLDNAN ,NENSS
COoA SDAT R, UDATE
BE) DOBE
cLR IDAFE  CLPAR FIXED SET PIEBLDS
CLR LDATE
nN 0, ONTRX
PRT 'PIXFD SET PIELDS CLEARED?
PRP 4PERIODIC SET ON® UPDATED?
PRT 12/36
ERA nOVY
DUPE PRT *DUPLICATE YTRANSACTION,NO ACT ION!
PRT T2/36
HLr
NRRREC PRT *NE¥ PIXED SET GENERATZD BY S TRAK'®
NRWSS BSS PLDNAN
ACS SPIELON,FLDNAN
PRT 'NB¥ SUBSRT GENERATED®
PRT T2 /36
KOYE nAL $S ET NO, SETN
ANU $CNTREP,CNTREP
MAL SDATE, UDATE
END
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If this logic statement causes a nev record to be
geperated, a wmessage will be printad, the subset will be
built 3nd the field name will be moved to the subset contrcl
field, The fields in the subset will be fiiled ¢from the
transaction recorcd.

If it 1is not a nev record, a check is made for the
existence of a sSubset containing the sase field .ame. If
tha subset does not exist, a subset will be built, TIf it
doas exist, a cosparison is made between the Jate in the
sgbs2t and in the transaction. If it 1is the same, 1
duplicate message is printed 3nd no further action is taken.
If the lates are not the same, the fields in the fixed set
are Cleared ard the fields in ¢the periodic set will be
updated vith the fields in the transaction record.

B.4 RASP Query

Th2 Edllowing sample qiery will retrieve recoras froe
the statistics file,

TITLE STAT/01.

FILE TESTERF.

I¥ CoMP EQ PN AND CNTEX NE 0.
SORT SOQURCE.

This query will retrieve all FM logic statements that
have had both *C* and 'S' transactions entered. If no
axecutions have been set in the record, the record will be
omit ted.

B.5 OoP RIT

The following RIT will be used with the ©previous query
to foraat the outpuyt.

CREATE RIT ID=STATRIT STORE PERN=0LD

PILE TESTERP

FORMAT PRINT

HEADER1 92 CLASSIP {

SPACE 2

HEADER 2 95 'TESTERP STATISTICS FILE - PILE ANRLYSIS ' i
STATISTICS CAPABILITY®

1
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HBADER2 132 QPDATE

SPACE 3

JVYERPLOWY 8 PILEN
OYERPLOMY 19 comrp
JOVERFLOWY 39 SOURCE
OVERPLM Y 51 * (CONTINUED)®
SPACF 2

OVFRPLOM2 54 *FIELD NANME!
JVYERPLOWZ2 &4 '3SET NO.'!
OVERPLONZ 77 * REP.COUNT!

LABEL1 9 SPILE NANE®
LABELY 21 YCOMPONENT®
LABELY 40 *SOURCZ STATEMENT!
LABEL? 54 * EY EC, COUNT®
LABEL1 69 'INITIAL DATE®
LABELY £S5 *LATEST DAT P
LABEL1T 101 *DATE EXEC.'®
LINEY FIRST 1

LINE1 8 PILEN

LINEY 19 coup

LINEY 39 SOURTE

LINEY 52 CNTEX

LINE? 67 IDATE

LINEY 84 LDATE

LINEN 100 UDATE

SPACE 2

LABEL2 Sy YPIPLD NANR!
LABEL2 64 *SET NO,"
LABEL2 77 *REY. COUNT?
LINE2 53 PLDNAN

LINE2 62 SPTN

LINE?2 75 CNTREP

EJBCT BPTVEEN RECORDS 1P SOURCZ COMPLETE

TRATLER1 92 CLASSIF
TRAILERY 126 ' PAGE®
TRAILERY 132 PAGENO
END

SOURCFE RETRIEVAL

PURLISH RITID=STATRIT ANSID=0001 CLASS=UNCLASSIYIED
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