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. RETRIEVAL AND SORT PROCESSOR (RASP)

4.3 Transaction Cbnfirmation

The source-form of all retrievals in a job is listed on
the on-line printer to provide a permanent record of the
retrievals submitted in each batch. Errors detected during
the edit pass are flagged and error codes are printed in the
left margin opposite the invalid statement.

4 .4 File Indexing Statistics and Messages

Errors détecﬁed by the file indexing function are

. communicated to the user by an error code and text as

appropriate. As indexing operates on ‘retrievals that are
essentially error-free, the retrieval statements will not be
printed out. The clauses that activate index usage (i.e.,
the must-satisfy clauses referencing indexed  fields) are
prlnted.

Index Processing prints the number of candidate records
that will be examined by Retrieval Proper to determine the
quallfylng records,

4.5 Flle Analysis and Run 0pt1mlzatlon Statzstlcs :

$ The File Analysis Statistics Capability in the RASP
component provides transactions for each gquery executed in
a RASP execution. The DSNAME of this data set must be the
data file name plus a T. The T is added to ISAM names; the

S is replaced by T in SAM names. To .cbtain transaction

output, the DSNAME must be cataloged and the user must
specify the volume serial (VTRANS) and unit (UTRANS) in the
execution procedure. The volume may be any direct access
volume., If the cdata set exists at execution time,
transactions will be added (DISP=MOD). If it does not
exist, five tracks will be cvnam;cally allocated. The |user
may change this value by overriding the TRANST DD card space
parameter. Transactions are written as fixed 1length,
unblocked, 50-byte records. The format (fixed) arid length

© (50) cannot be changed but the user may chance the blocking
. factor by specifying a DCB BLKSIZE in the TRANST DD card
whica is a multlple of 50, F3 :

"
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RETRIEVAL AND SORT PROCESSOR (RASP)

% If the user specifies a DSNAME (TRANS) in the TRANS °DD
card, he must supply all ' parameters required to process the
data set. These parameters must conform to the requirements
defined here.

The Run-Optimization Statistics capability provides the
user with statistical data reflectirng the core allocation
during a RASP execution. The breakdown of  the statistics
details the amowmt of core used for user subroutines and
tables, queries, stash area, I/O Dbuffers, and access
methods. It also includes the number of. BLDL entries
allocated and used and the number of entries reqguired for
all subroutines, tables, and the query to reside in core. -
The amount of core required for each subroutine and table
and the query to reside in core will also be output. If
subroutines and tables are rolled, this information will be
output with the causes for the rolling and the number of
times it occurred. A : : :

The user is able to enter override parameters for the
numoer of BLDL entries to allocate, and the size of the
stash area to be used for storage of . data records.

The statistics gathering is 1n1t1ated through parameters
antered in the PARM field of the EXEC card. The parameters
and their functions are as follows:

ROS - Gather and oﬁtput, Run Optimization
Statistics. _
NOROS - Omit statistics. If no other parameter

2 is used, this parameter should be
omitted, as it is the default.

The parameters the user may supply to tailor core
allocation are as follows:

TCP=nK - .The number (n) of 1000 (K) bytes to allo-
' % o - cate to stash area. :

.t pe= . .
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RETRIEVAL AND SORT PROCESSOR (RASP)

TCB=n - The number (n) cf BLDL entries to allo-

cate. - :
TCS - Invalid in RASP.

With the above override parémeters, run optimization
statistics will be gathered and output unless NOROS is also
entered.. . ] : g, -

. For a more detailed description of the . capability, see
Volume I, Introduction to File Concepts.

4.6 Operator Messages
The RASP component is designed to operate with minimum

operator intervention. All operator-system cormunication is
performed under control of the Operating System.

i : SEREE 1 : cd-1’
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Secticn S

JOB MANAGEMENT

cs¥ UM 1%5-74, Volume VIII, Job Preparaticr Marnual,
illustrates the use cf the cataloged procedure JIRASP. It
may Lte used for single file retrievals cr for merged-file
retrievals. The "symbolic parameter"™ capalkility grcvided by
the 0S/Z€C is utilized by the prccedure. This provides the
user with a simple method of designating the data sets tc be
used fcr a giver rur.

A standard set of defaults have been specified for the
symbclic parameters. Assuming that all data file and
library data =sets have Leen catalcged for the typical run,
cnly the data file and likrary require naming at rur tiase.
Lefault gfparameters, a listing cf the YRKASP procedure and DD
name usage are provided in the Job Freparaticn Manual.

The procedure has been defined to suffix the names cf
sequential data files with "S,"™ Index Data Sets with ®%,"
and user libraries with "L." This convention is standard
fer all compcnents ic NIPS 360 FPS. 1These suffix characters
must be taken intoc consideration when catalcgirg the data
sets and when using them at executicn time.

£ Checkpcint/Restart

During SAM fprocessing, the user may invoke the (CS/360
check foint/restart capability ¢to record timed or epd-of-
volume checkpcirnts. If checkpoints are needed dvrirg ISAM
FIocessing, cnly the timed cption .is valid. The
checkjcint/restart capatility should only te wused during
lecng-rurning jcbs vsing the execute only procedures. (Note
that the CS/360 step restart is program independent ard is
nct the tcpic of this discussicr.) A detailed description
cf the CS/360 check/restart capability (which is utilized in

120 cH-1
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RETRIEVAL AND SORT EROCESSOR (RASP)

effected by the ABSENT condition would cause those answer
entry records to be eliminated from the QRT. This situation
might arise in a <case where mcre than one clause 1is
specified for an IF statement such as in the fcllowing
example. (For a description on the SORT statement see
section 2.4.3.1.).

IF LOC EQ PARIS AND (MEPSD GT 1 OR MEQPT ABSENT).
SORT UIC, MEQPT.

In this example it is desired to retrieve thcse records
which have the value PARIS in the field LOC with the further
cond ition that either the number of major equipment
processed field is greater than 1 for at least one major
equipment subset or there are no major equipment subsets in
the record. Any records which qualify as a result of the
MEQPT ABSENT clause would be excluded from the ansver set
since there are nc flagged subsets on which to sort those
records as requested by the SORT stateament,

2.4.2.3.4 FUNCTION Operator

The PUNCTION Operator is a ccnditional clause within the
IFP or FURTHER conditional statement, It is normally
preceded and followed by one of the logical connectcrs in
the statement. The use of the FUNCTION Operator is
designated by the keyword FUNCTION, followed by the name of
the function (the user's subroutine which may be enclosed in
pound (#) signs). All terms following the functicn rase and
preceding the next logical connector or the end of the
statement are considered as part of the parameter list to
the function subroutine. The parameters may consist of
field names, literals and system-prcvided work areas.

Field names must be designated by prefixing the field
name with an ampersand character, Within a parameter 1list,
fields nmay be referenced which, belong to the fixed set and
one periodic set, but not to two different periodic sets,

System-provided work areas will be designated by the
systea 1labels WORK?1 through WORKS5. No distinction is made
as to whether a work area is input to or output from the
subroutine.,

67 CH-2
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# Any item in the rarameter list which 1is not a systen
work area or is not prefaced with a plus or ampersand
character is processed as a 1literal. Literals containing
enbedded blanks cr commas must be enclosed in quotes, and
literals prefaced with a plus or minus sign (+ or =) nmust
also be enclosed in gquotes,

Partial-field notation or user subroutine conversion
will not be allowed with items in the parameter list.

Example

IF...AND FUNCTION GCD,+POINT,6Q75N12323E,908,GT,
WORK? CR.s »

Comment: Assume that GCD is a user-written subroutine which,
given two 1latitudey/longitude points, will compute the
distance between the ¢two points and compare it to a given
dist ance. It then will set the true/false indicator
according to the given condition. The computed distance
will te placed in a designated work area. - The order of
parameters is Point 1, Point 2, distance, gualifier ard work
area.

In this example, Pcint 1 is a data file field EOCINT.
Point 2 is a user-designated point 6@75N12535E, Note that
for coordinates in a parameter list, conversion to internal
form is not automatic. The designated distance is 99@ and
to qualify, the computed distance must satisfy the condition
GT. Note bere that GT is a reguirement of the subroutine
GCD. To RASP, GT is a literal value to be entered as a
parameter to GCD. The computed distance would be placed in
the system-provided work area WORK1.

RASP only fprovides an interface to the user-written
function subroutine. The number cf parameters, the order of
parameters, whether parameters can be omitted, and invalid
parameters (tc the subroutine) are all functions of the
subroutine. RASP provides the data and control fcr the
subroutine in the order in which they appear in the query.
If the subroutine will allow a variable number of
parameters, omission within a parameter 1list carnct be
denoted by use of the double comma, To omit a parameter

68 CH=-2




RETRIEVAL AND SCRT EROCESSOR (RASP)

within the list which is positional in nature, an omit code
which is recognized by the subroutine must be used.

There are several rules or restrictions which the user
must follow tc use the FUNCTION Cperator, Basically, the
FUNCTION Operator and any correlation between sukrcutine
requirements and designated ingput are the user's
responsibility. If the following rules are heeded, there
should be little prcblem using the FUNCTION Operator.

a. A double comma cannot be used to indicate omission
of a parameter.

b. Parameters must be designated in the order
prescribed by the subroutine,

Ce Literal values in the parameter list are sukroutine
related and not data field related; thus, there
will not be any automatic conversion by subroutines
of literals on input,

# d. A literal containing embedded blanks or commas, or
a literal prefaced with a plus or minus sign, must
be enclosed in quotes,

$ e. A literal containing any nonnumeric character will
be passed to the function subroutine as EBCDIC
characters; this includes signed numeric values
also, because the plus and minus signs are not
interpreted as numeric characters.

f. A literal containing all numeric characters will be
converted to a binary value prior to bLeing passed
to the function subroutine., Enclosure of an all
numeric value in quotes will not prevent that value
from being converted to binary; i.e., a 1literal
must contain a nonnumer ic character to be passed to
the function subroutine as an alpha literal.

ge. Data file field names must be prefixed with an
ampersand.

69 CH=-2
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h. The parameter 1list to the FONCTION Cperator
subroutine cannot contain the word AND or OR.

2.4,2,3.5 FUNCTION Operator Usage by Index Processing
Analyzer Routines

The PUNCTICN operator parameter string will be examined
to deternmine if a data file field, or fields (a data field
name must be prefixed by an ampersand) , is present. If so,
and any field so referenced is indexed, Index Processing
will be invcked. If no field name is given in the FUNCTION
operator parameter string, or no field is an index field,
index wusage will nct be possible for that clause. Only one
indexed field per function clause (the first one
encountered) can trigger index usage. Any other indexed
fields are treated as ncnindexed fields in the analysis.

The indexed field used in a FUNCTION operator clause
must have an analyzer routine specified for it. An analyzer
routine is designated for a field in an Index Specification
run (reference Volume II, File Structuring). The purpose of
the analyzer routine is to analyze the FUNCTION cperator
parameters for Index Processing. The analyzer routine will
return a value (or values) which Index Processing will use
as arguments when searching the field's index infermaticn in
the 1Index Data Set., This search is conducted in an "equal"
rela tionship only.

Index Prccessing cannot determine how the FUNCTION
operator parameters interrelate; this must be done by the
analyzer routine. Therefore, if no analyzer routine is
specified for any index field, Index Processing will be
negated for the entire FUNCTION operator clause,

Index Processing only provides an interface to the user-
vritten analyzer sutroutines, exactly as RASP provides the
interface to a Function subroutine. All conditicns, rules,
and restrictions regarding Function subroutines, as
described in Section 2.4,2.2.3, FUNCTION Operator, above,
apply to an analyzer subroutine. Section 2.8, Writing an
Analyzer Subroutine, provides information for calling
sequence and parameters needed.
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FXECUTE RET1 (LOC=CNAMN) .

The descending sort option would not be applied tc the field
CNAM, and the results of the retrieval would be an ascending
sort on both fields, UIC and CNAM.

2.8 ¥riting a FUNCTION Operator Subroutine

This subsection 1is primarily directed towards the
programmer responsible for writing the subroutine. The
terminology used is programmer-oriented. Based on the
qualification algorithm established by the user (analyst)
and based c¢n any additional <cutput requirements, the
programmer can proceed with detailed design ané ccding of
the subroutine. The subroutine should be writtem as a
single root segment, and no input or output functions should
be performed Lty the user routine.

The Punction Operator subroutine should be compiled and
link edited onto the Partitioned Cata Set Library, wkich |is
used to store program load modules and is included in the

SLIB concatenation of data sets when executing RASP. (This
library 1is frequently referred to as the User File Library
or Composite Library and contains retrievals, RITs,

conversion tables and subroutines.)

The following paragraphs describe the interface or
linkage required for Punction Operator subroutines, RASP
uses the standard NIPS 360 FFS Subroutine Sufpervisor
(SUBSUP) calling sequence. Input formats can usually be
predetermined; thus, the use of COBOL and/or FORTRAN is
feasible. More complex and variakle input subroutines will
require use of 0S/360 Assembler Language., The RASP Function
Operator capability provides the interface with the user
routine to cause execution of the gqualification algorithm
and to pass generated data to the QRT for display or further
processing by the Output Processor.

Passed Data String Format
L RASP will “"gather" data elements of the Function

Operator parameter 1list as prescribed by the user in his
query and will formulate a data string which will be fpassed
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to the named subroutine. In this string, there may be
elements from the data file, frcm 1literals within the
parameter 1list or from the system work areas., All numeric
data from the data file and system work areas, and from
unsjgned numeric literals, will be passed as fullword binary
values.

4 Signed numeric literals are passed as EBCDIC literals
and must be converted to the proper form by the subroutine.
The maximum or minimum value passed as a fullwcrd binary
value 1is $2147483647, The passed data string format is as
follows:

AABBCCDEFF, . FFCCDEFF. cFFe e

vhere
A = Number of bytes in the data string
B = Number of data elements in the data string

C = Number of bytes (length) of the data element

D = Type of data element code

A = Alprha (decimal)
B = Binary
C = Cocrdinate

E = Set code (P = fixed set, 1 = periodic set, 2 = wvork
area, 3 = literal)

F = Data value.

C, D, B, and F are repeated for each item in the parameter
list. If a parameter is replaced by use of the replacement
capability, the length and mode for the replaced value will
be wused., Obviously, if the replacement length is different
from the original 1length, format problems will be
encountered when predefined fixed formats are used. Note
also that a $ mask replacement value will result in a data
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element length of zero, and that mode and set code will not
be set.

Alignment will not be gquaranteed; however, if all
numeric values appear first in the parameter list, they will
be fullvord aligned.

106.1 CH-2

.‘ e .' : ' I ‘




RETRIEVAL AND SCRT EROCESSOR (RASP)

4.3 Transaction Confirmation

The source-form of all retrievals in a job is listed on
the on-line printer to provide a permanent record of the
retrievals submitted in each batch., FErrors detected during
the edit pass are flagged and errcr codes are printed in the
left margin opposite the invalid statement.

4.4 File Indexzing Statistics and Messages

Errors detected by the file indexing functicmn are
communicated to the user by an error code and text as
appropriate, As indexing operates on retrievals that are
essentially error-free, the retrieval statements will not be
printed out. The clauses that activate index usage (i.e.,
the must-satisfy clauses referencing indexed fields) are
printed.

Index Processing prints the number of candidate records
that will be examined by Retrieval Proper to determine the

qualifying records.,
4.5 File Analysis and Run Optimization Statistics

# The File Analysis Statistics Capability in the RASP
component provides transactions for each query executed in
a BASP execution. The data set name (DSNAME) of this data
set wmust Le the data file name suffizxed by a T. 9The T is
added to ISAM names; the S is replaced by T in SAN nases,
To obtain tranmsaction output, the DSNAME must bz cataloged
and the user smust specify the volumse serial (VTRANS) and
unit (UTRANS) in the execution procedure. The volume may be
any direct access volume,

[ If the transaction data set exists at execution time,
transactions will be added (LCISP=MOD). If it does not
exist, a five track data set will be dynamically allccated.
The user wsay change the allocaticn value by overriding the
TRANST DD card space parameter, Transactions are wvwritten as
fixed 1length, unblccked, 59-byte records. The format
(fixed) and 1length (50) cannot Lte changed but the user may
change the blocking factor by specifying a DCB BLKSIZE in
the TRANST DD card which is a multiple of 50.
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# If the user specifies a DSNAME (TRANS) in the TEANS DD
card, he must supply all parameters required tc process the
data set. These parameters must conform to the requirements
defined above

The Run Optimization Statistics capability provides the
user with statistical data reflacting the core allocation
during a RASP execution. The breakdown of the statistics
details the amount of core used for user subroutines and
tables, gqueries, stash area, I/0 buffers, and access
met hods., It also includes the number of BIDL entries
allocated and used and the number of entries required for
all subroutines, tables, and the guery to reside in core.
The amount of core required for each subroutine and table
and the guery to reside in core will also be output. If
subroutines and tables are rolled, this informaticn will be
output with the causes for the rolling and the nuaber of
times it occurred.

The user is able to enter override parameters for the
number of BLIDL entries to allocate, and the size cf the
stash area to be used for storage cf data records.

The statistics gathering is initiated through parameters
entered in the PARM field of the EXEC card., The paraseters
and their functions are as follows:

ROS - Gather and output Run Cptimization
Statistics.
NOROS - Cmit statistics. If no other parameter

is used, this parameter should be
omitted, as it is the default.

The parameters the user may supply to tailcr core
allocation are as fcllous: i

TCP=nK - The number (n) of 1000 (K) bytes to allo-
cate to stash area.
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Je Dynamic analysis of retrieval logic to determine if
index fprocessing is applicable. If so, PASE will
restrict the Adetailed 1logic examination tc the
potential gqualifying reccrds as indicata2d by Index
Processing.

K. Selection cf only desired pericdic sets with +he
fixed set rather than whcle gualifying logical
blocks

14 The atility ¢tc use user-written sukroutines ¢to
qualify data thrcugh use of the Func*icn Cperator

Mo The alkility to pass information generated by <+he
user-written subroutines to OP threugh use of
system-provided work areas

Ne The abiiity *o change op2rands at execution ¢tiw=
through use of the skeleton query feature

0. The akility tc change scrt field designaticns a+
execution time through wuse cf th= skeleton query
feature

Fetrieval specifications may ke from card input cr from
specifications stored as executable mcdules on the system or
a file 1library. In addition, the Terminal Prccessing
Component uses RASP tc process queries from a display
console.

# RASP will retrieve from data files crganized
sequentially on magnetic tape cr as an indexed seguential
data set resident on a Direct Access Storage Device (DASD).
PASP will alsc retrieve data frcm a Vir*tual Storaye Access
Method (VSAM) file.

1.1 Secondary Indexing

Secondary Indexing provides the user the capability ¢to
index a data file ry the contents cf a field other than the
record IND., The primary purpose of the capability 1is +to
provide a faster respcnse time for qualifying data records
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during rntriesval. The principles of Secondary Tndexing are
dascribed in Volume I, Tntroducticn to File Concefpts.

The decision whether file indexing informaticn is
actually usakle is wmade c¢cn the basis of wuser-supplied
retrieval logic at run time. RASP determines if an Index
Nara Set is associated with the data file based c¢cn the
axistence cf Index Descriptor Recctds in the data file. 1If
there are nona2, RASE proce=ds with its regular furctions of
retrieving reccrds.

Tf indexes have been specifi:d for the file, FASF will
invoke the 1Indax Processing function to determine if
ini2xing can ke wutilized or whether the entire data file
must be examined. Index Frocessing decides this based on
the logical «criteria for data selecticn as provided by *he
IFT statements, The format of this statement and the
criteria used in deterwmining if indexing can be utilized are
lascribed in section 2.4.2. 2.

"ni2x Prccessing returns to RASP with an incication of
whether +h2 entire data file must be scarched, or whether,
pasei on the user lcgic, only certain records could pcssibly

qualify. The keys cf these reccrds are passad to Retrieval
proper and used to access the records and examine tltem in
detail. By restricting ¢the search tc jus* thcs2 records

that could gqualify, FKASP can save the time ottervise
rergquired *o access and examine records that cculd not
possibly qualify.

1.2 ¥eyword Irdexing

~ The Keyword capability is a text-retrieval capability
tha+t provides a method by which records can te accessed and
retrieved based upon the kncwn cortents of variable 1length
or tex+ data fields. Just as secondary indexing allows
access of only those records kncwn to contain ¢the fixed
length fields of interest, keyword indexing allcws retrieval
ot recnrds tasad c¢n the fresence of "keywords" within a
tield., The selection of records tased on these "keywcrds"
is accomplished via a KEYWORD statement which is included in
the query. It is described in paragraph 2.4.2.2. The
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principles cf keyword indexing are descrited in Volume T,
Introduction tc File Ccncepts.

Prior to employing keyword retrieval, th> fields to b=
examined must have been defined as kaeyword indexed fields
either thrcugk File Structuring cr the Indax Spacification
utility (see Volume II, File Structuring, Tndex Definition
for Keyword Fields fcr the methcds cf dafining keyword
indaxed fields). Cepending on when the indexes wer=
specified, e<eithar File Maintenance or the utility will
maintain the index data set wi*th the fields and ¢*heir
designated keyword values. (See Volume I, Intrcduction t»n
File Concepts, Keyword 1Indexing Capahility fcr keyword
qualificaticn requirements.) The wuser determines what
values in the field qualify as keywords and frcm this
selection bases the arguments for his retrieval.

Keyword processing is initiated by including a KEYWORD
statement in the query. The KEYWORI[ statemen*®t oferates oun
the same level as the seccndary LIMIT statement. Cnly one
KEYWCKD statement per query is allowed. Structurally and
functionally, the statement is similar to the ~F statement.
Qualification is at the record level; that is, stbsets ar=
not flagged althcugh qualification may be the rosult
interrogaticn of periodic data.

If keyword qualification prcduces a candidate 1list or
qualifying records kut secondary indexing is found
unfeacsible due to a low percentage cf fields ir the query
being indexed, the keyword list beccmes the qualifying list
for the query. Otherwise, the list of qualifyirg records
from the KEYWORD statement is wmerged with the list of
qualifying records from the secondary indexed fields ir the
I¥ statement to produce cre final list containing only those
record ITs that contain both qualifying keywcrd and
secondary indexed fields. This 1list 1is passed to the
retrieval routine to indicate what records are tc be
accessed and retrieved.

If either source produces no candidates, +the retrieval
is terminated with an advisory message.

n
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143 System Flow

FASP has three sections: the TIrput Processor section,
the Retrieval Proper section, and the Sort secticn. The
flow within each secticn is discussed briefly in the
follcwing paragraphs.

The Input Frocessor section reads the input stream. It
2dits each statement and restructures communicaticn records
tor the r=2st of the component. It extracts tfke required
intormation from the Pilea Format Table, resolves all field
name addresses and references, and places those data values
convertaed ty conversicn subrcutines in the communication
racotrds, It also applies an algorithm to restructure the
conditional l1cgic irtec a bit pattern which can bLke more
reradly interrogated wusing programmed logic. Finally, it
conv~orts the retrieval statements into macros which are
asserbled and link-edited by 0S/360 to produce an executable
load module, The resulting executable retrieval is stored
on the Permanent or Temporary Retrieval Litrary.

The Retrieval Proper section reads the communication
records and calls and executes the ccde stcred on the
Permanent or Temporary Retrieval litrary. I* checks tc see
1f +he retrieval, the required subroutines, and the first
data set to be retrieved against are availaltle,

If 2ither «c¢f the first twc are not availatle, an
advisory message is issued, and the jcb is terminated. If
*he data set is not available, the cperator is notified, and
appropriate cperator acticn must be taken.

ruring initializaticn, Retrieval Proper determines
whether an TIndex Cata Set is associated with the file. 1If
50, it calls the 1Index Processing function +shich will
determine if 1indexing information can be utilized. If so,
a list of pctential qualifiers, called candidates, will be
presanted to Retrieval Proper which will access only those
records.

After all initialization and Index Processing functions
are completed, Retrieval Proper is read to pass the
retrieval lcgic against data records, Based on the results
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2ffected by +the AESENT condition would cause *hos= answer
entry records to be eliminated frcm the QORT. T™his situation
might arise in a case wh=are nmcre than one claus2 i
specified for an IF¥ statement such as in *he fcllcwing
example. (Fcr a descripticn cn the SCR™ statement seo
section 2.4.3.1.).

TF LOC TC EARTS ANL (MEFSD 6T 1 02 MFQPT ARSELT).
SORT WIC, M2ZOPT.

In this a2xample it is desired *to retrieva thcsc reccerds
which have +he value PARIS in the field LCC with the further
cecnd i*ion +hat ecither the numker of major squipment
processed field 1is greater thar 1 for at l=as+ on2 major
>quipman* subset or *her2 are no major equipm2nt cuhbsets 1In

rhe record. Any reccrds which gualify as a rasult of the
MEQPT ABSFNT clause would bhe excluded tfrom tha ansuwer set
since there ar=2 rc flagg2d subs~ats on which *o sort those

12cords as requested by the SORT statement.
2.8.2.3.0 FUNCTICN Cperator

The PUNCTION Opecratcr is a ccrditional clause within the
I¥ or FORTHERP conditional statement. e S e ncrmally
preced2d and follcwed by one of the logical connactors in
the statement. The wuse of +he FUNCTION Operatcr is
designated Ly the keywcrd FUNCTICN, followed by the name of
the function (the user's subrou*in2 which may be enclesed in
pound (%) signs). All terms follcwing the functicn name and
preceding the next logical connector or the end of the
statement are considered as part of the parameter lis*t to
the functicn sukroutine. The parameters may consist of
field names, literals and system-provided work are¢as.

Field nrames must be designated by prefixing +te field
name with an ampersand character. Wwithin a parameter 1lis*,
fields may be roferenced which, telong to the fixed se<t and
one periodic set, but nct tc two different periodic csets.

System-prcvided werk areas will be designated by th=
system labels WOPRK1 through WORKS5. No distinction is made
as to vwhether a work area is input tc or output from the
subroutine.
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# Ary iter in the parameter list which 1is nct a =systen
workx area cr is not prefaced with an ampersand character is
proc~ssed as a literal. Literals ccntaining emtecdded klanks
or commas must k2 enclosed in quotes, and literals prefaced
with a plus cr minus sign (¢ or =-) must also be enclcsed in
quot s,

rartial-field notatinn or wuser subroutine conversion
will no+t be allowed with items in the parameter list.

Txample
8

TF...AND FUNCTION GCD,6PCINT,6@75N12323%,9009,GT,
WCFK1 CR...

comms nt: Assume that GCP is a user=-writ+*en subroutine wkich,
giver *wc latitude/lcngitude [pcints, will ccmpute the
listance fketween thes two points and compare it tc a given
listance. It then will set +the ¢true/false indicator
according tc the given «cecndition. The compnuted distance
will b= placed in a designated work area. Tlte crder of
parareters is Pcint 1, Pcint 2, distance, qualifier and work
aC2a.

In +his example, Foint 1 is a data file field POINT.
Poin+ 2 1is a user-designated pcint 6@75N'2535E., Note that
fer ccordinates in a parameter list, conversion tc internal
form 1is nct automatic. The desiynated distance is 9£@2 and
“o ju3alify, thke computed distance must satisfy *the condition
7. Note hera that GT is a requirement of <“he <sukrcutine
g To RASP, GT 1is a literal value *o be entered as a
paLie2*er to GCL. The computed distance wouldl Le placed in
“he systom-prcvided wcrk area WOPK1.

“ASP only provides an interface tc tha user-writtan
cunc -ion subroutire. The number of parameters, tte crder of
parareters, whether parameters car be omitted, and invalid
paranmetars (to the subkroutire) are all functions cf the
subroutine, FRASP prcovides the data and control for the
subroutine in the order in which they appear in the query.
if +ha sukrcutine will allow a variable number of
parareters, omission within a parameter 1list cannot be
deno*ed by use cf the dcuble comma. Tc cmit a parameter
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£2.10 SYSLATS FUNCIION Sukroutine

SYSDATS is a FUMTICN subroutine which allows *tte use:r
to access the current system date for use in retrieval. By
using the subroutine, records can te retrieved tased cr the
logical relaticn Lestween a file date field and th= current
system date. The relationship is establish2d by applying an
adjustment factcr tc the system date and then +esting +this
adjusted date against the file data field for *the sypecifiel
relationshir.

$2.10.1 SYSDATS Format
The format for using SYSDATS is:
FUKCTICN SYSDATS relop &££f1d 'adj1* 'adj2°
where:

FUNCTION (required) -- usad tc identify +the strinc as
FUNCTION items.

SYSDATS (required) =-- used ¢to identify thke FUNCTINN
subroutine teing invoked.

Pelop (required) -- the relatioral operat*tor specifying
*he ¢type of test tc be perfcrmed. The valid operators
are EQ, NE, 1T, lLE, GT, GE, ET, and NB. Rach of ttase
operatcrs 1is a standard RASP relatiocnal operator except
for NB, which represents NOT ET.

£fld (required) =-- the file fieldname which ccntains the
date value. The £field must be a six character
ALPHA/DECIMAL field in ¢the form of YYMMDD. Tte field
nam2s must te preceeded by an ampersand (§).

'adj1' (required) -- the adjustment factor +o bhe applied
to the system date. The format of the adjustnmnent is:

*snnyRnnmonrnCA"
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wheres

s (optional) - a sign (+ or -) indica*ing that the
adjustmant 1is to be upward (¢) or downward (~).
When critted, +he adjustment 1is assumed to be
upward.

nn (required) - a 1 tc¢ Z digit numbher specifying
+he rusber of years, mcnths and/or days the systenm
date is to be adjusted. The number can Lte any
numker from zerc (0) to 99,

YR ~ indicates an adjustmert in y-=ars.

MC - indicatess an adjustment in months.

DA - indicates an adjustgent in days.
The ad justment factcr must be enclosed in single grotes.
The adjustment may be specified using one or more of the

time units, for example:

*-70A' = is 7 days prior to the current system
date.

*+3MO7CA' =~ is 3 months and 7 days after
the current system date.

*1YR1DA* - is 1 year and 1 day after the
current system date, upward adjustment assumed.

If +the current system date is +o be used without
adjustment, the user would code the adjustment as zero
(0’ -

The adjustment factor as applied must not cause the
system date to cverlap the century.

*adj2' (optional) -- is a second adjustment factoer to be
1gplied tc the current system date only whan eithker the
8™ or the NB relaticnal cperator is being used. The
tormat 'adj2' is the same as the fcrmat of 'acdj1'. When
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used, the resultant adjusted date must be greater +han
or equal toc the adjusted date derived trom 'adjl’.

$2.10.2 SYSTATS Examples
IF PUNCTICN SYSLATS ¥®C &FLCATE '0°.

This example will retrieve records shere F¥DAT= is equal to
the current sysrtem date.

OF FUNCTICN SYSTATS GT &FDATE '-7DA‘.

This example will retrieve records where FDATE is greater
than 7 gays prior to the current system date.

AND FUNCTICN SYSDATS LE EFDATE '6MO°.

This example will retrieve records where FDATS is less than
or equal tC 6 months after the current system date.

FURTHER FUNCTIOMN SYSDATS BT &FLATE '-=6CA' '0°.

This example will retrieve records where FDATE ranges from
6 days prior to and up to the current system date.
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€action 2

# P ASP will retrieve from data files organized
sequentially on magnetic tape as single data files cr as
concatenated segments c¢f a data tile, or as either an
inde xed sequential data set or a virtual storage access data
set resident ¢cn a Direct Access Stcrage Device (DASL).

3.1 Data Files

# EASP will retrieve from data files organiz=1
sequentially cn maygnetic tape or as either an indexed
seguential oOr a virtual storage access da*ta sat resident on
a Direct Access Storage Device (IASD). The da*a set name
for +he data files ray ke a qualified data se* name up to U4
characters in length. W®hen retrieving from a tafpe data
file, *he (Cueued Sagquertial Access Method (QSAM) will be
used as will +the Queued Tndex Seguential Access Pethod
(0ISAM) when rotrieving from an ISAM data file cr the
virtual Storage Access Me*hcd (VSAM) from a VSAM data fil=
residing on a Lirect Access Storage levice. The F*T, which
d2scribes the lcgical reccrd structure c¢f the data file, 1is
stored as a part of the data file.

3.2 Index Tata Set

This data set is the repository of all indexiny
information fcr its asscciated data file. The data set nam»
is the da*a file's qualified or ungualified name¢, less the
"g" for SAM files, with the suffix ®y."

3.3 Procedure Library
The Procedure Library contains, among others, a =cset of

Job Contrcl =statements for RASP that have heen placed in a
spec1al da*ta set (SYS1.PROCLIB) and that can ke retrievad by
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raming 1% in the O0S/3€@ execute (EXEC) sta+ement. Th2
proc-dure, YRASP, contains the job and program information,
lata characteristics and device requirements used Lty the
operating sytem to requlate the executicn c¢f RASP jot steps,
allocate input/cutput resources, ottain and discose cf data,
and ccmmunicate with the cperator.

1.4 Program Litrary

"he Program Library 1is a partitioned data set that
contains user-written subrcutines and tables, retrievals in
a pregram format suitable for loading into main storage for
axacution, the FASP programs themselves, and standard
systom=-supplied conversion subroutines and +tatles. The
library data set nare may be a qualified data set name up to
44 characters in length.

3.5 ASP Ccntrcl and Source Statenments

The RASP Contrcl ard Source statements define +the
=nvirenment+ for the RASP job, provide the logical cnnditions
for on2 or more retrievals, and specify ¢tktke 1litrary
mairn*enance acticn ¢to be taken against the Fermanent
"etrieval library, a subset of the Prcgram Litrary.

3.6 (verriding Ind2x Prccessing

Index Prccessing normally activates ¢he candidate-access
mode» it at leas* 75% of all retrievals 1in one€e run can
u*ilize ind=x infcrmaticn. The user can override this by
coding an entry on the EXEC statement. The ertry is
PAPN=YINDEX=YXYX', where X¥YXX is cne of the following:

S0 = Override Index Frocessirg entirely. RASP
will not activate 1Index Processing at
all.

SVERY - Allow the candidate-access mode c¢nly if

all retrievals in a batch can uwtilize
index infcrmaticn.

ANY - Allow the candidate-access mode if any
ratrieval in the tatch can utilize index
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informaticn, r2gardless of «h= number
universal queries.

However, the rresence of a KEYWORD stat=a2gent in
retrieval negates the EARM override so that indexing
always invcked when the KEYWO?D statement is found.
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€action U

OUTPUT

"his section provides a g=eneral definiticn c¢f the
various forms cf outjput.

4.1 Qualifying Data File (QDF)

The Qualifying [ata File (QDF) 1is written, using the
Basic Segquential Access (BSAM), as a sequantial file of
variatbtle length blccked records cn a Direct Access Storage
Device 1in Fecord IC sequence, Fach logical klcck which
saticsfias the conditions cf <c¢cne or mora retrievals is
writ+er on the file. A data record is written only cnce.
The OLF is nct sorted and contairs rc scrt keys.

"he OD” also includes reccrds which contain file
clas=ification, file control 4ata, the FMS logic statemants,
ind source=-fcrr retrieval stataments for each file.

4.2 Qualifying Record Table (QRT)

"he QRT ics a sequential file consisting of wvariable-
leng*h blccked reccrds. One of the grimary records ir this
tabl.: consists cf a scrt key and a rpointer to the fixed
field of a data record on the Qualifying Data Tile wtich
sati-fied the ccnditicns cf a retrieval. There is at least
one such =ntry for each record that qualified. Also
included in each QRT entry will he information identifying
the subsets in each data record which causedq the retrieval
to b« satisfied. There are also records idantifying the
file2:c used and r2cords identifying the RIT names used.
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4.3 Transaction Confirmation

The source-form of all re*trievals in a job is listed on
th2 on-line rfrinter te [prcvide a permanent record of the
retrievals sutmitted in each batch. Frrors detected durinyg
the =dit pass are flagged and =2rrcr codes ar=2 printed in the
lef+ marqgin opposite the .invalid statement.

4.4 File Indexing Statis*tics and Messages

rrrors detected by +he file 1indexing function are
commuricated to +the user by an error code and text as
appropriate. As indexing operates cn retrievals *hat are
ecsentially error-free, the retrieval statements will not beo
prin+ted out. The clauses that activate index usage (i.=2.,
“he must-satisfy clauses referencing indexed fieléds) arc
prin+*ed.

Indax Processing prints *he number of candidate records
tha+t will be examined by Retrieval Proper to determine th->
jualifying records.

4.5 rile Analysis and Run Optimization Statistics

# The File Analysis Statistics Capability in tte FEASP
component prcvides transacticns fcr each query exscuted in
a RASP executicn, The data set name (DSNAME) of this data
set must be the data file name suffixed by a T. 1Thke T is
added to ISAM and VSAM names; the S is replaced by T in SAM
name s, To obtain transaction output, the DSNAME pust be
cataloged and the user mnust specify +he volume =s23rial
(VTEANS) and unit (UTRANS) in the execution procedure. The
velume may be any direct access vclune.

If the transacticn data set exists at execution tim=2,
transactions will te added (CISE=MOL). If 4t dces not
exist, a five track data se* will be dynamically allccated.
The user may change the allocatict value hy overriding *he
TRANST DD card space parameter., Transactions are writtsn as
fixed 1length, unblccked, 50-byte records. The format
(fixed) and 1length (50) cannot k= changed kut *he user may
chanye the tlccking tactor by specifying a PCB PLKEIZ®R in
*he TRANST DD card wkich is a multifple cf 50.
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If *he user specifies a LSNAMEF (TRANS) in tte TRANS DD
card, he must supply all parameters required *o process the
lata set. These parameters must ccnfcrm to the requirements
defined above

The Pun Cptimizaticn Statistics capatility provides the
user with s*atistical data reflecting the core allocation
during a RASF execution. The Ekreakdcwn of the statistics
details the ascunt cf core used fcr user subrovtines and
tables, queries, stash area, 1I/0 buffers, and access
ma2thods. It also includes the rumber of BLLL entries
allocated and used and the numter of entries required for
all subroutines, takles, and the gquery to reside 1in core.
The amoun* c¢cf core required for each sutroutine and table
and *he query tc reside in core will alsc be output. £ 3
subroutines and takles are rolled, this information will be
output with the causes fcr the rolling and ¢the number of
times i* occurred.

The user is able *c enter cverride parameters for the
number of BLLL entries to allocate, and the size of the
stast aresa *o be used for storage of data records.

"he s+*atistics cathering is iritiated through parameters
entered in the PARM field of the EYEC card. The parameters
and +their functions are as follows:

r0S - Gather and cutput Run dptimization
Statistics.

“CROS - Cmit statistics. If no o*ther [fparaseter
is useqd, this rarameter shculd be
cnitted, as it is the default.

"he parameters the wuser may supply to tailcr core
allocation are as fcllows:

TCP=nK - The number (n) cf 1000 (K) bytes to allo-
cate to stash area.




