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RETRIEVAL AND SORT P ROCESSOR ( 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 submit ted in each batch . Errors detected ãuring
the edit pass are flagged and error codes are printed in the
left margin opposite the invalid stat ement .

- 4.4 File Indexing Statistics and Messages --

Errors detected by the file indexing function are
coaununica ted 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 can didate records
- - that will be examined by Retrieval Proper to determine the

qualifying records. . 

. 
- 

. 

- 

-

4.5 File Analysis and Run Optimization Stati stics -

# The File Analys is Statistics Capability in the RASP
- 

component provides transactions for each query executed in
a RASP execution. The E~ NA~~ of this data set must be the
data file nane plus a T. The T is added to ISAM names ; the

— S is replaced by T in SAM names. To obtain transaction
outpu t , the DSNAME must be cataloged and the user mus t

- specify the volume serial (VT RANS ) and unit (UT BANS) in the
execution procedure . The volume may be any direct access
volume . If the data set exists at execution time,

• transactions will be added (DISP=MOD) . If it does not
exi st , five tracks will be dynamically al located. The user
may change this value by overriding the TRANST DD card space
parameter . Transactions are written as fixed length ,
unblocked , 50-byte records. The forma t (fixe d) mild leng th

.150) cannot be changed but the user may change the block ing
. 

- 
~~~~. 

- 
- factor by specifying a DCB BLKSIZE in the TRANST DD card

- 

- 
which is a mult iple of 50. - .  

. 

- 
-
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RETRIEVAL AND SORT PROCESSOR (RASP)

# If the user speci fies a DSNAME ( TRANS) in the TRAN S ~.DD
card, he must supply all paraueters required to process the
data set . These parameters must conform to the requirements
defined h ere . - 

-

The Run - Optimization Stat istics capab ility provi des the
user w ith statistical data reflecting the core allocation
duri ng a RASP execution. The breakdown- of the statistics
details the amount of core used for user subroutines and
tables , queries , stash area , I/O buffers , and acceEs
methods . It also includes the number of.  BLDL entries
allocated and used and the number of entries required for
all subroutines , tables , and the query to reside in . • -

The amount of core required for each subroutine and tab le
and the query to res ide in core will also be ou tput. If
subroutines and tables are rolled, this inf ormat ion will be
output with the causes for the rolling and the number of
t imes it occurred. 

- 
• 

•

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

The statistics gathering is initiated through parameters
entered in the PARM field of the E~~ C card . The parameters
and their functions are as follows :

ICS - Gather and output . Run Optimization
Statistics. 

- • 
• 

-

NOI~)S - Omit statistics. If no other parameter
is used, this parameter should be

- omitted, as it is the defa ult.
• The parameters the user may supply to tailor core

allocation are as follows :

• 
- TcP~nK — . The number (n) of 1000 (K) bytes to allo—

cate to stash area.

‘- 
• 

- 

• 
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~ETRIEVAL AND SORT PROCESSOR ( RASP)

TCB=n — The n umber (n) Cf BLDL entries to allo-
cate. . -

TCS — Invalid in RASP.

With the above override parameters , run optimization
statistics will be gathered and output unless NORO S is also
entered.. - . . .

- 
For a more detailed description of the - capability, see

Volume I , Introduction to File Caicepts.

4 .6  Operator 1~1essages

The RASP component is designed to operate with minimum
operator intervention . All operator—system communication is
performed un der control of the Operating Sys tem.

- .J . • -

- 

- - ‘ -119 cE—i

- —- — — 
- :1- - 

-~~



B~ETRI!VAL ANE SORT PROCESSOR (RAS ~ ) J

Secticn 5

JOB NA NAGE~ E N T

cs~ uzi 1E— 7 L ~, Volum e VIII , Job Preparatict ~an u a l ,
il luEt ra tes  the  use cf the cataloged procedure IRASP . It
say te used for L in g le  file re t r ie vals cr f o r  merged-f i le
retrievals. The “symb olic p a r a m e t e r ” capab i l i t y  ~r c v i d e d  by
th e OS/~ 6C is utilized by the prccedure . This provides the
use r wi th  a simpl e metho d of d e s i g n a t i n g  the  d a t a  sets to be
used icr a g iven  r u n .

A s tandard set of de fau l t s  have been specified for  the
symbclic parameters .  Assumin g that  all da t a  f i le  and
l ibrary data  sets h ave  teen catalcged f o r  the typical run ,’
cnl y the data file and libr ary req u ire naming at run time.
t e f a u l t  p a r am e t e r s , a listing of the !RA SP procedur e and DD
name usage are provided  in the Job ?reparaticn ~anual .

The procedure has  been de f ined  to s u f f i x  th e  na~ es cf
sequ ent ia l  data  f i l e s  with “S .,” Inde x Data Sets w i t h  “X I ”
and use r l ibraries wi th  “L. “ This convention is s tandard
for a l l  c o m p cn eu t s  in  NIPS 360 F F 5 .  These s u f f i x  characters
‘us t be taken i n to  con sideration w h e n  catalog i n g t h e  dat a
sets and when using them at execut icn  t i m e .

Check~ cint/Restart

Du ring SAN processing,  the user may invok e the CS/360
check~ oint/ restar t capabil it y to recor d t imed  or End-of-
vo lu me checkp ci t t s .  If checkpoints  are needed  d u r i n g  ISA N
processing,  cnly the time d crtion , is valid.  The
checkicin t/restart ~apatility should only he used dur in g

- lon g — r u n n i n g  jc bs n s ing  the execute only procedures. (l~ote
tha t the CS,360 step restart is program i n d e p e n d en t  and  is
nct the  t cp ic  of t h i s  discussict .)  A deta iled description
cf ‘the CS/360 check/restart  capab i l i t y  (wh ich  is u t i l i zed  in

- 
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RETRIEVAL AND SORT EBOCESSO R (RASP)

effected by the ABSENT condi t ion  would ca use those answer
entr y records to be eliminated f rom the QRT . This si tuation
migh t arise in a case whe re more than one clause is
specified for an IF statem ent such as in th e  fc l l ow ing
example. (For a description on the SORT statement see
section 2.4.3.1.)

IF LOC EQ PARIS AND (ME PSD GT 1 OR NEQPT ABSENT).
SORT tJIC, MEQPT .

In this example it is desired to retrieve those records
which ha ve the value PA R IS in the field LOC with the further
condition that either the number of major equipment
processed field is greater than 1 for at least one major
equipment subset or there are no ma jor equipment subsets in
the record. Any records which qua lify as a result of the
NEQPT ABSENT clause would be excluded from the answer set
since there are no flagged sub sets on which to sort those
records as requested by the SORT statement.

2.4.2.3.4 PUNCTION Operator

Th~ FU NCTION Operator is a cond itiona l clause wi thin the
IF or FURTHER conditiona l stateme nt. 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
poun d (0) signs). All terms following the function rame and
preceding the next logica l connector or the en d of the
st atement are considered as part of the parame te r list to
the f unction subroutine. The par amet ers may consist of
fiel d names , literals and systea—pr cvided wor k areas .

Field names mus t be designated by prefixing the field
name with an ampersand char act er . Within a parameter list,
fields may be referenced whic h , belong to the fixed set and
one period ic set , but not to two d i f ferent  periodic sets.

S ystem—provided work ar eas will  be designated by the
system labels W ORE 1 through W ORK5 . No distinctio n is made
as to whether a work area is input to or output f r om the
subr out m e .
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* Any item in the parameter list wh ich is not a system
work area or is no t prefac ed with a plu s or amper san d
character is processed as a literal. L i t e r als  c o n t a i n i n g
embedded blanks cr comma s must  be enclose d in quotes , and
lite rals prefaced w i t h  a plus or minu s sign (+ or -) must
also be enclosed in quotes.

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

Exam ple

I F . . . A N D  F U t ~CTI ON GCD ,+P O INT ,6~ 7 5 N 1 2 3 2 3 E ,9ø$ ,GT ,
WOU1 CR . . .

Comment: Assume that GCD is a user-writte n subroutine which,
give n two latitude/longitude points, will compute the
distanc e between the two points and compare it to a given
distance. It then  wil l  set the true/false indicator
accordin g to the given condit ion. The computed distance
will be placed in a designa ted wo r k  area. The order of
parameters is Point 1, Poin t 2 , distance, q u a l i f i e r  an d  work
area.

In this example , Point 1 is a data file field POINT.
Poin t 2 is a user—designated point 6~ 75N 12 535E. Note that
for coordinates in a param eter list, conversion to internal
form is not automatic. The designated distance is 9~~ and
to qualify, the com puted distance must satisfy the condition
GT. Note here that GT is a requirement of the subroutine
GCD. To RAS P, 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 WOR K1 .

RASP only provides an interface to the user—written
function subroutine. The number cf pa rameters, the order of
pa ra meters , whether par ameters can be omitted, an d invalid
parameters (tc the subroutine) are all func tions of the
subroutine . BASP pro vides t he  data and control  icr the
subr outine in the order in  which they  appear in the  query.
If the s u b r o u t i n e  will a l l o w  a va riable number  of
parameters, omission within a parameter  list camnct be
denoted by use of the double comma . To omit a parameter
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wi th in  the list which is posit ional  in nature , an omit code
which is recognized by the subrou t ine  must be used.

There are several  rules or re~~t rj c tions  which  t h e  user
must follow to use the  FUNC TI ON Cp er ator.  Basically,  the
FUNCTION Operator and any correlation between subrcutine
requ iremen ts an d designa ted in ç u t are the user ’s
responsibility. If the following ru les are heeded , there
should be little problem using the FUNC TION Operator.

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

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

c. Literal values in the parame ter list are subroutine
related and  not da ta f ie ld  related;  thus , there
will  not be any au toma tic conversion by su b rou tines
of literals on input.

• d. A literal containing embedded blanks or comm as , or
a literal prefaced with a plus or m i n u s  s i g n , must
be enclosed in quotes.

* e. A literal containing any nonnu meric character will
be passed to the f u n c tion su brou t ine as EBCDIC
characters ; this includes signed numer i c values
al so, because the plus and minus signs are not
interpreted as numeric cha racters.

1. A literal containing all numeric characters will be
converted to a bin ary value prior to being passed
to the function subroutine. Enclosure of an all
numeric  va lue  in quotes wil l  not pr event t h a t  value
from being converted to binary; i.e., a literal
m u s t con tain a nonnu m er ic character to b e passe d to
the function subroutine as an alpha literal.

g. Data file field na mes must be prefixed with an
ampersand.
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h. The parameter list to the FUNCTION Cperator
subroutine cannot contain the word AND or OR.

2.14.2.3.5 FUNCTION Operator Usage by Index Processing
Analyzer Routines

The FUNCTICN operator parameter string will be examined
to determine if a data file field, or fields (a data  f ie ld
name must be prefixed by an ampersand) , is present. If so,
and any field so referenced is indexed, In dex Proce ssing
will be invcked. If no field na me is given in the FUNCTION
opera tor parameter string , or no fiel d is an in dex f ield,
index usage wi ll not be possible for that clause. Only one
indexe d f i e l d  per function clause (the f i rst one
encountered) can trigger index usage. Any ot her indexed
fields ate treated as nonindexed fields in the analysis.

The indexed field used in a FUNCTION operator clause
must have an analyzer routine speci fied 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 FUNCTIO N cperator
parameters for Index Processing . The analyzer routine wil l
return a value (or values) which Index Processing will use
as argum ents when searching the field’s index i n f o r m a t icn in
the Index Data Set. This search is cond ucted in an “equal”
rela tionship only.

Index Prccessing cannot determine how the FUNCTION
operator parameters  interrelate ; th i s  must  be done by t he
analyze r routine. Therefor e, if no analyzer rout ine  is
specified for any index field , Index Processing will be
nega ted for the entire FU NCTION operator clause.

P 
Index Processing only provides an interface to the user-

written analyzer suhroutines, exac tly as R ASP provides the
interface to a Function subrout ine. AIX conditions, rules,
and restrictions regarding Function subroutines, as
described in Section 2.14.2.2.3, FU NCTION Operator , above ,
appl y to an analyzer subroutine. Section 2.8, Wr i t ing  an
Analyzer Subroutine, provides infor m ation for calling
sequence and parameters needed .
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FXECUTE RET 1 (LOC=CNAM)

The descending sort option would not be applied tc th e  f ie ld
CKA M , an d the results of the re trie va l would be an ascen d in g
sort on both fields, UIC and CNAM.

2.8 writing a FUNCTION Operator Subroutine

This subsection is primarily directed towards the
programmer responsible for writing the subroutine. The
terminolog y used is prog rammer-oriented. Based on the
qualif ica tion algorithm establ i shed by the user  (ana ly st)
and based cn any a dditiona l cu tpu t requiremen ts, the
prog rammer can proceed wi th detailed design an d ccd in g of
the subroutine. The subroutine should be written as a
single roo t segment , and no input  or output funct ions should
be performed by the user routine.

The Function Operator subroutine should be compiled and
link edi ted onto the Partitioned tata Set Library, w hich is
used to store program load modules and is inc luded  in the
SLI B conca tenation of data sets when executing RASP.  (This
library is f requen t ly  referred to as the User File Li brary
or Com posi te Li brar y and con tains retrievals, RIT5,
con version tables and subroutines.)

The fol lowing paragraphs describe the inter face or
link-age required for Function Operator subroutines. RAS P
uses the standard NIPS 369’ P!S Subrou t ine  Supervisor
(SUBSUP) call ing sequence. Inpu t  fo rma t s  can usua l ly  be
predetermined; thus, the use of COBOL and/or FOR T R A N  is
feasible. More complex and variable input subroutines will
require use of OS/360 Assembler Language. The RASP Function
operator capability provides the intertac~ w ith the user
rout ine to cause executio n of the qi~~li f ication algorithm
and to pass generated data to the QRT for display or further
processing by the O u t p u t  Processor.

Pa ssed Data String For•at

* Rasp will  “gather ” dat a element s of the  Funct ion
Opera tor p arame ter list as prescribed by the user in his
query an d will fo rmu la t e  a data s t r ing which  wi l l  be passed
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to the named subroutine. In this string, there may be
elements f r o m  the da ta f ile, f r c m  li teral s with in the
pa ra mete r list or from the sys t em w o r k  areas. hi l  nu•er ic
data from the data file and system work areas, and from
uasjqg~~ n umeric li terals, will be passed as fuilvord binary
values.

I ~~~~~ numeric literals are passed as EBCDI C li terals
and must be converted to the prope r form by the subroutine.
The maximum or minimum value passed as a fullwcrd binary
valu e is ±21471483647. the passed data string format is as
follows:

AABBCCDEFF . • FFCCDEFF. .FF.

v her e

A = Number of bytes in the da ta string

B = Numbe r of data elements in the data string

c = Numbe r of bytes (length) of the data element

D = Ty pe of data elemen t code

A Alpha (decimal)

B Binary

C = Coordinate

E ~ Set code ($ fixed set, 1 = periodic set , 2 = work
area, 3 = literal)

F * Data value.

* C, D, E, an d P 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 used, obviously, if the replacement length is different
from the original len gth, fo rma t  problem s will  be
encountered when predefined fixed formats are used. Note
also that a S mask replacement va lue will result in a data
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elem ent length of zero, an d tha t mode an d set co de wil l  not
be set.

Alignmen t will not be guarant eed; howe ver, if all
numeric values appear first in the parameter list, they will
be fuliwor d aligned .
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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. Errors detected during
the edit pass are flagged and errcr codes are printed in the
left margi n opposite the inva lid statement.

14, 14 File Index ing Statist ics and Messages

Errors detected by the file index ing functico 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
pri n ted.

Index Processing prints the number of candidat e records
that will be examined by Retrieva l Proper to determine the
gualifying records.

4.5 File Analysis and Run Optimization Statistics

* The File Analysis Statistics Capability in the RASP
componen t provides transactions for each query executed in
a RA SP execution. The data set nam e (DS NAM E) of this data
set must be the data file name suffixed by a T. Ihe T is
adde d to tSAR names ; the S is replaced by T in SAN names.
To obtain transaction output, the DSKAN E must b~ ca taloged
and the user must specify the volume serial (YTRAIS) and
unit (UTRA NS) in the  execut ion procedure. The volume may be
any direct access volume.

* If the transact ion data set exists at execution time ,
transactions will be added (tISP~MOD) • If it does not
ex ist, a five track data set will be dynamically allocated.
The user may change the a llocaticn value by overriding the
TRANST DD card space parameter. Transactions are written as
fixed len gth, un blccked , 50—byte records. Tb. format
(fized) and length (50) cannot he changed but the user may
change the blockin g factor by specifying a DCB BLKSIZE in
the TRAN S? DD car d which is a multiple of 50.
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* If the user specifies a DSNAME (TRANS) in the TRANS DO
card , he must supply all, paramet ers requ ired tc j~rocess thedata set . These parameters  must conf orm to the requirements
defined above

The Run Optimization Statistics capability provides the
user with statistical data ref.~ectin g the core allocation
during a RASP execution. The breakdown of the statistics
details the amount of core used for user subroutines and
tables, queries, stash area, I/O buffers, and access
methods. It also includes the  numbe r of BlOt entries
allocated and used an d the num ber of ent r ies required fo r
all subroutines, tables, and the query to reside in core.
The amoun t of core requir ed 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
outpu t  w i t h  the  causes for  the  roll ing and t h e  n u m b e r  of
times it occutred.

The user is able to enter override parameters for the
number  of BLOL entr ies to allocate, and the size cf the
stash area to be used for storage of da ta records.

The statistics gathering is initiated through parameters
entered in the FARM field of the EX EC card. The parameters
and their functions are as follows:

ROS — Gather and output Run Cptimization
Statistics.

NOR OS — Omit 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 id ioms:

TCP=nK — The number (i t)  of 1000 (K) bytes to allo-
* cate to stash area.
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j. D y n a m i c  a n a l y s i s  of r e t r i e v a l logic to d e t e r m  In c  i~i n d e x  p r o c e s s in g  is a p p l i c a b l e. :f so , P A S F  w i l l
restrict the det ailed logic examination tc t h r ~
potential qualifying reccrds as indica~~ d b~ :ndex
Processin çj.

k. Select ion ct o n l y  desired ~er icdi c sets w i t h  ~~~
fixed set rather tha n wh cl~ qualifying logical
blocks

1. The  ab i l i t y  tc use user—written subroutin es to
qualif y data through use of the t’ uncticn Cperatot

m . The ability to pass information generated by th~
u s e r - w r i t te n  s u b r o u t i n e s  to OP t h r o u g h u se  of
system—provi ded work areas

n .  The a b i l i t y  ‘o c h a n g e  operands  a t  ex ~~cu t i o n  t iu i -~
through use of the skeleton quer y teature

o. T h ~ a b i l i t y  tc cha nge scEt fiefl designations .lt
e x e c u t i o n  t i m e  t h r ough use cf 4-h -a ske le ton  qu~ r y
feat ure

R e tr i e v a l  spec i f ica tion s may be f rom ca rd  in p u t  cr  f r o m
specifications stored as execu tab le  icdules  on the sys tem or
a file library. In addition , the Terminal Prccessiny
Componen t uses RASP tc process quer ies  f r o m  a d i s p l ay
con sole .

I RASP will retrieve f r o m  da ta  f i l es  or g a n i z e d
s e q uen t ia l l y  on magnetic tape cr as an indexed sequential
ia ta set resident on a Direct Access Storage Device 4DASD).
RASP will alsc retriev e data frcm a Vir t ual Storage Access
Method (YSAM ) file.

1.1 Secondar y Indexing

Secondary Indexing provides the user the capabili ’y ~oindex a d a t a  f i l e  by the contents cf a field other than the
Record ID. The p r i m a r y  pur pose of the  c a p a b i l i t y  13
provide a f a s ter  response  t i m e  f c r  q u a l i f y i n g  da t a  r ecords
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8 1uri :~q rr~t rieval . The pr inciples of Se conda ry  In d e x i n g  are
~-~scribed in  Volum e I , Tn t r o du c t i c n  t o  f il e  C o n cep t s .

~~~ decision whether file indexing in formaticn is
~ct- i. zal ly  u s a b l e  is m a d e  cn t he  basis  of u s e r— s u p p l i e d
r~ tricval logic at run t ime . RA 5P dete rmines if an Index
0a~ a Set is associated with t h e  dat a f i l e  b a sed  cn t h e
~x i st enc~ cf  I n d ex  Descr i p t o r  Recctd s in the data tile. If
th’~r€ are none , RAS P proce~ ds w i th its re gu la r  f u r c t ion s of
retrieving tecct.is.

:f indexes have beer specifi3d for the file , RAS P will
invoke the Index Process ing function to ilct€rm ine if
indexing can be utilized or whether the entire data file
rnus t be -~xaaiined . Index Processing decides this based on
t h e  logical  c r i t e r i a  fo r  data selecticn as p r o v i d e d  by ~ he
i~’ . t at ~ m e n t s .  The  f o rm a t  of this s t a t e men t  and  the
cr it~~ria used in determ inin g If indexing can be utili2ed are
Jesc r ibed  i n  sect ion 2.4 .2. 2.

‘ n1~~x Prccessing returns to R A S P  w i t h  an i n c i c a t i o n  of
whether ~~~ entire data file must be searched , O E  whether ,
nas.~’i on the user lcgic , only certain records could pcssibly
qualify. T h E  keys of ~hcse reccr d5 are passed to  Re t r i eva l
prop e r ard used to access the records and examinE tFem in
dntail. By restrictin g the searc h to just thcse records
th~it could qualify, RASP can save the time otherwise
require.i to access and examine records that could not
possibl y q u a l i f y .

1 .2 v e y v o r d  I r d e x i n g

~“he Keyword capability is a text— retri eval capability
th~~~~t provides ~ method by which records can be accessed and
r et r i e v r~1 b ased  upon  t h e  k n e w n  co t t e n t s  of va r i ab le  length
~r t~ x data fields. Just as secondary indexing allows
access of only those record s kncwn to con tain the (ixed
leng th fields of interest, keyword indexing allcws retrieva l
ot records based en tho presence of “keywo rd sTM within a
t i~ ld. The selection of records based on these TMkEyw crds 1~
is a c c omp l i sh e d  via a KEY ~ O R D sta te ment  which is included in
the qu~ry. It is descr ibed in paragraph 2.4.2.2. The
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P B T R I~ VAL AND SOPT FPOC I~3SflR (RASP)
.._. .. oo~ ~~~~~ i~ _______

pr inc ip les  Cf k e y w o r d  in d € x i r t g a r e  descr ibe d in  V o l u m e  ~~~,

I nt r o d u c t i o n  to r i l e  Ccncepts .

Pr ior  to e m p l o y i n g  k ey w o r d  r et r i e va l , th~ f i e l d s  ~o l)-
e x a m i n e d  m u s t  h a v e  been defined as k e y w o r d  i n d e x e d  f i e l d s
ei~ her t h r c u g h  F i l e  St ruc~~u r i n g  or  the  Ind .~x SPr ~2 i f i c a t i o n
u tility (see Volume II, File Structuring, tni~:x D e f i n i t ion
for  K e y w o r d  Fields fcr the methcds cf defining kc~yword
indexed fields). Depending on when the index es wer~
specified , either File Maintenance or the utility will
m a i n t a i n  the inde x dat a set w i t h  the  f ie l d s  a n d  t h e i L
de s i g n a te d  k e y w o r d  v a l ues . (See vo lum e  I , I n t r c d u c t i o n  t ’
Fi le  Concep t s , K e y w o r d  I n d i ~x i n g  C a p a b i l it y  f c r  k e y w o r d
qualificaticn requireme nts.) The use r d e t e r m i n e s  wha t
val u es i n the field qualify as keywords and frcm thi~;
selection bases t h e  a r g u m e n t s  f o r  h i s  r e t r i eva l .

Keyword processing is initiated by including a KFY WOP r~
s t a tem e n t  in the  q u e r y .  The K E Y W O R t  st a t e m e n t  o p e r a t € ~ on
the same level as t h e  s€ c c n d a r y  l IMIT  st a t e m e n t .  C n l y  on ’~
~~~wc~n statement per query is allowed. Stru cturally and
funct ionally, the statement is similar to the F statement .
Qualification is at the record level; that is, srbset~ ar’~not f l a g g e d  a l t b cu g h  q u a l i f i c a t i o n  may  be the r~sul~
i n t e r r o g a t i c n  of pe r iod ic  dat a.

If k e y w o r d  q u a l i f i c a t ion p r c du c e s  a cand ida t e l ist  or
qualif ying records but secondary indexing is foun ’~
unfeasible due to a low percentage of f i e l d s  in  t h e  q u e r y
be in g  i n d e x e d , t h e  k e y w o r d  list become s the g u a l i f y i n q  list
f o r  the q u er y .  o the rwise , the list of q u a l i f y i n g  recor ds
f rom th e K~~YWOPD statement is merged with the list of
qualifying record s from the secondary indexed fie ]ds ii’ the
I~ st a ~ eta ent  to p roduce  one f i n a l l is t  c o n t a i n i n g  o n l y  those
record ICs  tha t  contai n bo th  q u a l i f y i n g  k E y w c r d  a n d
secondary indexed fields. This list is passed to the
re t r i eva l  rou t ine  to indicat e w h a t  records are  to be
accessed a n d  r e t r i e ve d .

If e i ther  source produces no ca ndidates , the  r e t r i e v a l
is t e r m i n a t e d  w i t h  an advisory message.

5 C fl— 3 
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~E T r ’t E V A L  A N D  SORT P ROCESS OP ( R A S P )

1~~3 F y s t e m  F l o w

F ASP has three sections : the I n pu t  Processor  section ,
the Retrieval Proper section , and the Sort secticn. The
flow within each secticn is discussed b r i e f l y  in the
t o l l c w i n g  p a r a g r a p h s .

~he Input Processor section reads the input stream. It
~~it~ each s t a t e m e n t  and  r e s t ru c t u r e s  c o m m u n ica t icn  records
t ar  the r -~st of the  com ponen t .  It extracts the required
info :- mation from the File Format T hb] e , re solv es all fiel d
t~amc ’ addresses  and references, and places those data values
co n v -~r t e 4  by c o n v e r s i o n  sub r c u t in e s in the c o m m u n i c a t i o n
r -~coi4s.  It also appl ies an a lgo r i thm to r e s t r u c t ur e  the
conei .~t i e n a l  lcgic i n t o  a b i t  p a t t e r n  which can be more
r~ ad:ly interrogated usin g progr am .ed logic. Finally, it
convorts the retrieval statements into macro s which are
-~ssenbled and l i n k - e d i t e d  by OS,’360 to produc e  an ex€cutable
load mo dule. The resulting executa b le r et r ieva l  is stored
on the Permanent or Tempo rary Retrieval Library.

~he ~e tr i eva l  Proper  section reads the c o m m u n i c a t i o n
records and calls and executes the ccde stcred on the
Pe~~m~ine n t or Temporary Retr ieval library. I’ checks tc see
if ‘he retrieval, the required subroutine s, and the first
data set to be retrieved against are av ailable.

If either Cf the first twc axe not available , an
a dv i s o r y  message  is issued , and  the jcb is term ina t ed .  If
‘he da ta set is not available, the cpera t or is no t i f ie d , and
a p p r o p r i a t e  operator acticn must be taken.

ru r i n g  i n i t i al i z a ti cn , Re t r i e va l Pr oper  de t e rmines
wh e t t~er an Index t a t a  Se~ is associated w i t h  ~he f i l e .  If
so, i t  ca l l s  th e I n d e x  Processing f u n ction ~h ich will
d e t e r m i n e  it indexing information can be u t i l i ze d .  If  so ,
a i.i — t  of pcten tial qu a l i f i e r s, called candidates , will be
pre s~ nted to Ret r ieva l  Proper w h i c h  w i l l  access o n l y  those
records.

After all initialization and Index Processing tunctions
are completed , Retrieval Proper is read to pass the
ret r ieval icqic against data records. Ba sed on the results

- - 
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R t T P ~~ r V A L  A N ~ S C ?T  r F C C F ~~SnP ( F A S t )

~ffect~~3 b y  t h r ~ A E S E N T  condition wo u ld cau ~~c~ ‘ho s~ a n sw~~re n t r y  r ecords  +o he e l in i n a te l  f r c m  4 h.~ QRT . ~~is s i~~u i t i ’ i~
m igh t arise in a CasE wher~ ncr ’~ t h a n  o~v• cid ur - ? Li
sp e cit i e d  f o r  an I~ eta +.~~~ent  su c h  as in ‘h €  f c l 1 c w ~~ni
examp le. (~ ct i de sc r i p t i e n  cn  th -~ Z C P ~ s t i t n c n t r ’~• ’
section 2.4.1.1.).

~~ LOC t’C P~ PT5 AN t (~~~PE’~ T~ 1 0? ~~ Qp -~ ~r~~rI::)
SOFT fTC , M~ PPT.

ifl t h i s  e x am p l e it is desir ’-~d to r e t r iev ~ ‘hcsc r~ ccrd~;w h i c h  h a v e  ‘h e  v a l u e  1~A R I ~ in t he  f i ~ 1d LC C with th~ f u r t h ~~r
c c n d i + i o n  ‘h a t  c it h e r  t he  n u m b e r  of m a j o r  ~ e u ip r e n ’
r~~~ ssed t i e l i  is greater than 1 for at l~ as’ o n - ~ m a l o r

:~g u ± p m e n ’. sub s et  or h er e  are no ma jor eguipm ~~rit suis € ts ~n

~he record. Any i eccr ds  w h i c h  q u a l i f y  as a r~~s u 1’~ of t h •~
1~~~P A B S~~~T c lau s e  w o u l d  ho ex c l u d e d  f r o m  th .~ an swer so’
. sin c -  h e r e  a r ~ r~c t l a gq e d  s ’ibs~~’s on w h i c h  ‘o s r t  th ose
L e C o ! d ~ as  r e q u e~~~’1d by t h e  Sf l R ~” s t at e m ~~nt .

F ( J N C T I C N  Cpera ~~or

The ~UNCTION Opcratcr is a c cr d i t i o n a l claus ’~ w i t h i n  t he
I~ or FflRTH~ P conditiona l statement • It is n o r m a l l y
p r eceded  and  f ol l c~ ed b y one of the logical  conr~ ctcrs i~
the sta tement. The use of t h e  F U N C T I O N  n p ~~r a t c r  is
desi’~n a t ed  by  the keywcrd ?UNCTICN , f o l l ow e d by the name of
the f unc tion (the user ’s subrou tin~ w h i c h  may b~ cnclosed in
pound  (*) signs). All term s follcwing the function name an i
preced ing  the  nex t  logica l connec to r  or t h e  end of th~
s t a tem e nt  a re  c o n s ide r e d  as p a r t  of t h e  p a r a m e t e r  l i s~ t o
t h e  t un c t i cn  s ub r o u t i n e .  The p a r a m e t e r s  m a y  Con s i st  of
field name s, literals and system—provide d work areas.

Field n a m e s  m u s t  be d e s i g n a t e d  by p r e f i x i n g  ‘~~~ € f i ~~id
name wit h an a~~~ rsand character. bithin a pa rameter Us’,
fields may be rcferenced which , belong to the fixed s€~ an d
one p er i o d i c  set , b u t  nc t  t c  two  d i f f e r e n t  pe r i od i c  se t s .

Sy s t e m — p r c v i d e d  w c r k  area s w i l l  be des igna ted  by  t h .~sy s’~~m l abe ls  Wo P~~1 thr ough W O R K S .  No d ist inc’ ion i s ma1~’
as to wheth er a work area is input tc or output from t h e
s u b r o u t i n e .

67 C~~—
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~~T~1 1 F V A L  A N D  SOF T PR O CES SO R ( R A S P )

* A n y  i t e m  in  t he  p a r a m e t e r  list which is nct a system
work area or is not prefaced with an ampersand character is
p roc~~ssed as a l i t e r a l .  L it er a l s  c c n t a i n i n g  e m t e d d ~~d b l a n k s
or c n w m a s m u s t  b~ enclosed in quotes , and literals prefaced
w i t h  a p l u s  cr m i n u s  sign (+ or —) mus t  als o be € n c l c s ed  in
~uo t-~s.

~‘ar ’i al-f i e ld  not a t ion  or u s e r  s u b r o u t i n e  convers ion
will no’ be allowe d with items in t h e  p a r a m e t e r  l i s t .

‘~x ant Ic

$ ~~~~~~~~ FUNCTIO N GCD,&PCI T,6$ 7 SN 1 2 32~~~,°~~~,GT ,
W C ~ K 1 CR...

~2om~i~ nt: As sume that r,cr is a u s e r — w r i t ~~en s u b r o u t i n e  w h i c h ,
~i i v e ’  t w c  l a t i t u d e / l c n g i f u d e  [c i r t s , w i l l  cc m p ut e t he
~ist~~nc~ be + w c e n  t h e  t w o  po in ’s a n d  com par e  it tc  a give n
~is+ i nce . It t h e n  will . set ~ he t r u e / f a l s e  i n d i c a t o r
acCOLdifl q tc the given ccndi’-ion. The compute d d ista n c~
will b~ placed in a d~signate1 wor k ar~ a. The crder of
pa r a r et e r s  is P o in t  1 , P c in t  2, distanc e, qualifier and worK
~ r ’a  .

.n ‘his cxatrp le , Point 1 is a data file tiEld P’)INT.

~oin~ 7 is a user— designated p cin t 6$75N’2535E. Note that
:or rcordina tes in a parame+er list , conversion ‘c internal
for m is  nc t  a u t o m a t i c . The d e s i g n a te d  d i s t a n c e  is 92$ an d
~o ~u~ lify, the computed dista nce mEE t sa+isf~ the condition

No t’-~ h e r .~ t h a ’  GT is a r e q u i r e m e n t  of t h e  su t r c u t i n e
;cu. To IAET’ , GT is a literal value to be entered as a

L 1 u Y ~~er  to GCt . The  computed  d i s t a n c e  w o u l d  Lc p l a c e d  in
~~ ~yst—~m—~ rcvid ed wcr~ area WOP K1 .

~ASP only provides an interface to th~ user-wri tten
~ u i~c~~ion s u b r o u t i n e -. The n u m b e r  of p a r a m e t er s , the cr der of
; aran’r-fers, whether parameters can be op i t ted , and inva l id
~a L a n ’~~?rs  ( to  t h e  subrou tine )  are a l l  f u n c t i o n s  cf the
~ub ~~~ui rne .  PA5 ’~ p r o v i d e s  the  da t a  and  c o n t r o l  f o r  the
;u b r o u + i n p  in the  order in w h i c h  t h e y  appear  in t h e  que ry .
It *he subrcutin e wi l l allow a var iable  n u m b e r  ot
~~~~~eters , omission within a p a r a m e t e r  list c a n n o t  be
1eno~~~d by use of t h e  dcubl e comma . Tc c m it  a parameter
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F E T R I E V A L  A N D  SOF T P R O C E S S O R ( R A S P )

*2. 10 S Y S E P T S  F U N C T I O N  S u b r o u tin e

S Y S D A T S  is a FTJ~~C T I C N  s u b r o u t i n e  w h i c h  a l l o w s  t h e  user
to  access t h e c u r r e n t  sys t em date for use in r e t r i e v a l .  By
us ing  the s u b r o u t i n e , records can be retrieved b a s e d  cr  th ~logical  r e l a t i c n  b e t w e e n a file date field and th~ curren-
sys tem da te . The r e l a t i o n s h i p  is ~stablish~ d by apply in~ an
adjustment factcr tc the system da te  and  the n 4 e s t i n q  t h i s
~djusted date against the file data fiel d for thc spe ci fie l
r e l a t i o n s h i p .

*2.10.1 SYSDA TS Format

The format for using SYSOATS is:

FtJ !~CTICN S Y S E A T S  r elop  & f l d  ‘ a d j i ’  ‘ a d j 2 ’

where:

F U N C T I O N  ~r € q u i r c d )  -- used tc identify t h e  s t r i nç  a~;
FUNCTIO N i t ems .

SYSDATS (required) —- used to i d e n t i f y  t h e  ~U 1~C TT ON
s u b r o u t i n e  bein g invo ked.

r e l o p  ( r e q u i r e d )  -— the relationa l operator s p e c i f y i n g
t he  type of test tc h~ perfcrmed. The valid ojerators
are  EQ, N E , IT , I!, GT , GE , ET , and  N B .  ~ ach o f  t F e s~op e r a t cr s  is a s t a nda r d  R A S P  r e l a t i ona l  o p e r a t o r  e xcept
f o r NB , wh ich represent s NOT ET.

~ fl d  ( r e q u i r e d )  —— t he  file fieldname which ccntains the
date value. The field must be a six character
ALPRA /tECI~~AL field in the for m of Y Y N M D D .  T h e  f i e ld
names must be p r eceeded  by a n  a mp e r s a n d  (&)

‘a d l i ’  ( r e q u i r e d )  —- the adjustment factor ~o he appli°cl
to the sys tem d a t e .  The f o r m a t  of t h e  a d j u s t m e n t  is:

sm yR on no r. n E A

112.1 cu-~
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PFr~~:EvA L A ND ~C’~’I FFOC~ SSOR ( R A SP)

w h~ r~~:

s (optional ) — a sign (+ or — ) i n d i cat i n g  t h a t  the
adjustn .~nt is to be upward ( 4 )  or d o w n w a r d  f—) .
Wh en . caitted , the adjustme nt is assumed to be
up ward.

nn  ~r e q u i r e d )  - a ~ sc 2 d i g i t  n u m h ~ r s p e c i f y i n g
t h ~ r u m b ~ r o f year s, acnths and/or days the system
d a te  is to he a d j u s t e d .  The n u m b er  can be a n y
num be r from zeic (0) to 9Q •

— i nd i c a t e s  an  a dj u s t a e r .t in  yea r s.

MC — in d i c a t e s  an a d j u s t m en t  in m o n t h s .

— i nd i ca t e s  an ad just aent  in days .

ho a dj u s t m e n t  f a c t c r  m u s t  be enclosed i n  singl e quotes .
Th e  a dj u s t m e n t  m a y  be specified using one or more of the
time u n i t s , for example :

— is 7 days prior to the current system
date.

‘+3M07CA ’ is 3 months and 7 days after
t he current sys#em date.

IYR ID Pt’ is 1 year and 1 day after the
current sy~~tea da te, upward adjustment assumed.

If the curren~ system da t e is to be used without
adjustment , t h e  user would code t h e  a d j u s t m e n t  as zero
(0)

The adjustment factor as appl ied must  not  c a u s e  t h e
system d a t e  to cve rl a p the  c e n t ur y .

‘a dj 2 ’  ( o p t i o n a l )  —- is a second a d j u s t m e nt  f a c t o r  to be
a~~p lie4  tc the c u r r e n t  system 4~te only wh en citI~et the
DT or the NB reia ticna l c~ era tor is being used. The
torma t ‘adj2’ is the same as the format of ‘adji’. Whe n

112.2 cu_ I
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used , the resultant adjusted date mus t  be g r e a t e r  ~ ha ri
o r  e q u a l  to t h e  a d j u s te d  dat a  d er i v e d  t r o m  ‘a d j 1  ‘ .

*2. 10.2  S Y S E A ’ r s E x a m p l e s

I~ F U N C T I C N  S Y S E A T S  ~ç gFCA ~rF ‘0 ’ .

This example will retrieve reccrd s wh ere !DA T~ is eq ua l  to
the curren t system date.

OS FUNCTICN SY3~ ATS GT &~ DAT~ ‘— 7DA ’ .

This  e x a mp l e  wi l l  retrieve records where FDATF is greater
t h a n  7 days prior to the current system date.

A N D  F U N C T I C N  S Y S D A T S  LE P,~~f lA T!  ‘ 6 M G ’ .

This example will retrieve records where ?T~AT T is less t h a n
or equa l tc 6 months af ter the current system date.

F U R T H E R  F UNCT IO N SY S~)AT S BT &FCW~~ ‘—6 EA ’ ‘0’.

This example will retrieve records where FIATF ranges from
6 days prior to and up to the current system date.

~~ZI PtG2 29 BEST QUAI~ITY ~~~~~~~~~J~OM OOP~i ISB~ED 10 D~Q
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C.r~c4. ion ~

I N PU T

* RASP will r~ tri €ve from data tiles or ’ianiz-~seq u e nt i a l ly  on m a g n e t i c  t a p e  as s i n g le  dat a f i le s  cr c1~
c o n ca t e n a t e d  s e g m e n t s  cf a da t a  t i le , or as  e it h e r  at
in d ex e d  se q u e r t i al  da t a se~ or a virtual storage access 1a~ a
set r e s i d e n t  cm a D i r e c t  kccess S t o r a g e  Device  ( D A S E )

3.1 ~ a ta  F i l es

* H A S P  w i l l  r e t r i e v e f r o m  da t a  f i l es  o r ga n i z ~flsc~q uer ~t i al l y  cri m a g n e t i c  t ap e or as e i t h e r  a n  i r d e x e l
- q u e n t  i al  or a virtual st o ra ge  access  d a t a  s.~t r e s i de n t  on

a D i r e c t  Access S t o r a g e  Dev ice  ( E A S E ) .  The  d a t a  ~ et  n a m e
fo r  t h e  d a t a  f i l er  m a y  t e  a qu a l i f i e d  d a t a  set n a m e  up  t o  144
c h a r a c t e r s  in l en g t h .  wh en r e t r ie v i n g  f r o m  a t a p e  ~a t~
f i l e , t h e  Qu e u e d  Seque r 5 - ia l  Access  M e t h o d  ( Q S A M )  w i l l  h e
used as w i l l  t h e  Q u e u e d  In d ex  S equ e n t i a l  Access ~eth o d
(Q I S A M )  vh t ~n r e t r i e v i n g  f r o m  an IS AM da t a  f i l e  cr  t h e

V i r t i a l  S t or a g e  Access  Me 4hcd ( V S A M )  f r o m  a V S A M  d a t a  f i le
r~ ;i i i n q  on a Eir~ ct Access Storage Eevice. The T , wh ic h
i -?scribe s  t h e  i c q i c a l  r eccrd  s t r u c t u r e  of the data file , is
store d as a p a r t  of  t h e  dat a f i l e .,

3. 2 I n d e x  D a t a  Set

Th i s  d a t a  set is the  r e p o s i t o r y  of a l l  i n d e x i n j
i n f o r m a t i o n  f o r  it s  asscc iateri  da ta f i l e .  The d at a  set  n a n
is the  d a t a  f i l e ’s q u a l i f ie d  or un i ~u a l i f i ei  n a m e , less t h .~
“S” fo r  SAM f il c s , w i t h  t h e  suffix “v .”

3.3 Procedure Library

The Procedur ~ L i b r a r y  con ta ins , a m o n g  o thers , a set  ef
Job Control rt .~tea€nts for RASP tha t have hoen p laced in ~
special data s€t (SYS1.PROC LIB) and that can be r~ trievei by
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A~~D SCRT E~~CC S!OR (PARr)

i t  in the OSi3f$ execut e (E~ EC) sta~ em~ nt. The
proc d u r e , X S A S P , con ta ins  t he  job and program information ,
Lata characteristics and device requirements used by the
operatinq sytem to regulat e the executicn of RASP job steps,
alloc -i te input/output resources, obt ain  a n d  discose  cf da ta ,
a n d  c c m m u n i c a t €  w i t h t he  c p e rat or .

~.4 r rogram Librar y

‘The P r o g r a m  Library is a partitioned data set that
con~ i~ r s USEE-written subrcu~ine s and tables, retrievals in
a pr og ra m f o r m a t  s u i t a b le  for  l o a d i ng  in t o m a i n  s t o r ag e  for
~ X~~ C U t j O f l, t h e  R A S P  p rog rams  t hemselves , and  s t a n d a r d
~i y s t .-~m — s u p p l i e d  c o n v e r s i o n  s u b r o u t i n e s  a n d  t ab l e s .  The
l i b r n ry d a t a  se t  n a m e  m a y  be a q u a l i f i ed da ta  set n a m e  up to
44 characters in length.

3.5 R A S P  C c n t r c l  ar : d Source S t a t e m en t s

The RASP Contrcl and Source  s t a t e me nt s  d e f i n e  the
,;n v i r cr im en t f o r  t h e  R A S P  job , p r o v i d e  the  log ical cond i t i ons
f o r  on ~ or more  r e t r i e v a l s, and  s p e c i f y  t h e  l i b r a r y
inair .~ enanc€ a c ti o n  to  be t a k e n  a g a i n s t  th e  P e r m a n e n t
!‘ot r ieva l l i t - r a r y ,  a subs et of t h e  P rog ram L i b r a r y .

~.6 ~ v e r r i d i r .g I n d e x  P rocess ing

r t ~dex P r o c e s s i n g  n o r m a l l y  a c t i v a t e s  t h e  cand ida te -access
uiod’~ it a t  l east  75~ of  al l  r e t ri e v a l s  in o n e  r u n  can
u~~il ize index intcrma ticn . The user can over r ide  th i s  by
codir~g an entry on the EX !C statement. The entry is
PA P~~- ITN DEX -=V XXX’ , where X!X’ is cna of the  f o l l o w i n g :

S 0 — O v e r r i de  In dex  Proce ssing enti rely. RAS P
w i l l  not .  a c t i v a t e  In d ex  P r o c e s s ir .q at
all.

~‘VPPY 
— Allow th~ candidate—access mod e cnly if

all retrievals in a batch can utilize
i n d e x  i n f c rm a t i c n .

A N Y  - Allow the candidate—access mode if any
r~ t r i e v a l  in t h e  b a t ch  can u t i l i z e  ind ex
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i n f o r m a t i cn , re’jardl~ ss of th -~ i.un b~~z of
u n i v e r s a l lue r i- -~E .

Howeve r , the  pre senc~ of a K E Y W O R D  s t at - ~r e nt  in  th~
r e t r i e v a l  n~~gat e s  t h e  F A R M  o v er r ij e  so t h a t  i n 1 € x i n q  i~z
a l w a y s  i n v o k e d  w h e n  t h e  K E Y W O ’~ ~- t a t e uien 1- i~ found.

~fli! PA~ H IZST QtTAIitTY PRkC?ICA~I&I 1~J~~~ZSH~~ ~‘O DDQ
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5~ ct ion 4

OUTPUT

This s~ ction provides a q.~n€ral 5le finitic n cf the
vari ’us foiws of out~~ut .

4.1 Q u a l i f yi n g Dat a P i le (Q~~~V)

r~~~ Q u a l i f y i n g  f a t a  ~i1e (Qfl~ ) is w r i t t e n , u s i n g  the
iasie Sequential Access (95kM ) , as a sequential file of

v a r i~~bl.e length b l c c k c d  records cm a D i rec t  Access Storage
~evi(~~ in ~~cord IC sequence . Fa ch  l og i ca l  b l c c h  w h i c h
sa tj :~fj e s  t h e  c o n d i t i o n s  cf cr e  or m o t e  r~~tr i eva l s  is
wr i~~~~r. on t h e  f i l e .  A da ta  recor d is w r i t t e n  o n l y  once.
The ?CF is nct sorted and contairs tc scrt keys.

The ct D~ a lso inc lude s r eccr ds  which  c o nt a i n  f i l e
cla s~ ification , file contro l data , the ~!S logic statements ,
~nd :~ource— tcrm retrieval statements for each file.

4.2 Qualifying Record Tab1~ (QRT)

he OP T is a sequential file consisting of v a r i a b l e —
leng h blccked records. One of the primary records in t h i s
tab 1.~ c o nsi s t s  cf a sort key and a rointer to the fixed
fj e l ~ of a d a t a  record on t h e  Q u a l i f y i ng D a t a  ~‘ il €  w h i c h
sat j~~fj e d  t h e  c c n d i t i cn s  cf a retrieval. There is ~~ t least
~ne suc h e n t r y  f o r  each record t h a t  - iu a l i f ie d .  Also
i n c l u d ed  in  e a c h  Q R ’ I  e n t r y  w i l l  he i n f or m a t i o n  i den t i f y i n g
the suh set s  in each  dat a record wh i c h  caused  the retrieva l
t o  h ’ s at i s f i e d .  T h e r e  ate also tecord s id4ntifyinq the
t ile .. used and r~ cord s  i d e nt i f y i n g  the  PIT n a m e s  used .
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4.3 T r an s a c t ion Co n f i r m a t ion

The source—form of all retrievals in a lob is listed on
~ he o n — l i n e  ç r i n te r  to  p r c v i d e  a p e r m a n e n t  recor d  of t h e
r e t r i e v a l s  s u b m i t te d  in ~ ach b a t c h .  ~r r o rs  l et cc t e~ du r i n -j

he edit  pass a re f l a g g e d  a n d  er r cr  codes are p r i n t e d  in th ~iet~- m a r g i n  op p o s i t e  the  ~i nv a l id  st a t e m e n t .

4 .~ Fi le  T n d e x i n g  S tat i s t ic s an d Messages

Errors  de t ec ted  by t h e  f i le  i n d e x i n g  f u n c t i o n  ar~c o m m u n i c a t e d  to th e  user by an error code a n d  t~~x t as
ap p r u p r i a t e .  As i n d e x i n g  ope r a t e s  cn re t ri e va ls  t h a t  are

r t ial l  y e r r o r — f r e e , th e  r et.r ieval  s t a t e m e n t s  w i l l  no t  b~p r i n ed ou t . The cla uses tha t ac t iva te i n d e x  u s a g e  (i . -~.,
the  r u s t — s a t i s f y c lauses  referencing indexed ticids) ar ’~p r i n  ed.

I n d e x  Process ing p r in t s t h e  n u m b e r  of c a n d id a t e  r .~cor 1s
t h a t  wi l l  be ex a w i n ~ d by  R e t r i e v a l  Proper to d e t e r m i n e  t~~~~

~ualifying records.

tL5 ~ile A n a ly s i s  a n d  Run Opt im izat io n S ta t i s t i c s

$ Th e Pile Anal ysis Statistics C a p a b i l i t y in  t h e  IA S P
component prcvides t r a n s a c t i c n s  f cr  each q u e r y  e x e c u t e d  i~a R A S P  e x e c u t i c n .  ‘T h e  da ta  set n ame  ( D S N A N ~ ) of t h i s  dat a
set must be the d ata  f i l e  nam e  - su f f i x e d  by a T. ‘The T is
added to I S A M  a nd V S A M  na aes; the S i s  re placed b y  T in SAM
name s. To ob ta in  t r ansac t ion out put , th e  D S N A M ~ m u s t  b e
cataloge d and the user m u s t  spec i f y t h e  v o l u m e  ~~ r iai
(VTRANS ) and unit. (UTRANS) in the execution proc edure. Th~v o lum e  m a y  be a n y  d i rec t  access v c l u me .

If the  t r a n s a c t i o n  da ta set ex i s t s a t  ex e c u t i o n  t in ? ,
tra n sact ions will  be added ( C I SP M OC) . If it d c€s  not
exis t , a five track data set wil l  be d y n a m i c a l l y allocated .
The user may change the allocation value by overriding th.?
TRANST DD card space parameter. Transactions ar e  V r i t ~~en as
fixed length , unblocked , SO—byt e records. The format
( f i xed) and  l e n g t h  (50) cannot he changed hut t h e  us’~: m a y
c h a n g e  the  b l c c k i n g  tactor b y  s p e c i f y i n g  a PCB P L K S V Z F in
the  T R A N S T  DD c a rd  w h i c h  is a m u l t i p l e  of 50.
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:f the user specities a tSNAM! (TRANS) in t F e  T R A N S  DD
car d , t~ mu st supp ly all parameters required to process the
~~~~ set . T h e s e  p a r a m e t er s  mus t  c c n f c r m  to the  r eq u i r e m e n t s
Q e fj Ttf ~d above

The P u n  Cp t i m i z a t i c n  statistics capabili ty provid es the
user with s’atistical data reflecting the core allocation
d uri ng a RA SP execution. The breakd cw n of the statistics
det a ils t h e  a i c u nt  Cf core used f cr  use r suh ro~ tines and
t ab l .~s, queries , stash area , I/O bu ffers, and access
me t  h ’ ds. It also inc lude s the number of HLCL entries
diloc ated and used and t he  n u m b e r  of e n t r i e s  r e q u ir e d  for
all ruhroutjnes , tables , and the query to reside in core.
The a m o u n t  of core requ i red  fo r  each s u b r o u t i n e  an d  table
and t h e  q u e r y  tc r e s i d e  in  core w i l l  a lso be o u t p u t .  1f
~áubroutines and tables are rolled, this information will he
o u t p u t  wit h the causes for the ro l l ing  and  the  n u m b e r  of
time r it occurred .

1he user is able + c ente r cver r ide  p a r a m e t e r s  f o r  the
num h rr of RLDL entries to al locate , and the si ze of the
stasl area o be used for storage of data records.

“h~ ~~atistics cathering is iritiated through parameters
ent~~: ed in the PA R M  field of the ~~EC card. The parameters
and their functions are as follows~

,
~OS 

— Gather and c u t p u t  R u n  I p t i t - i z a t i o n
S t a t  is 4~ ics.

~.CPO F — Cai t  s tat ist ics.  If ~.o oth er  p a r a m e t e r
is used, this parameter shculd be
cm i t~ ed, as it is the default.

The pa r a m e t e r s  the  user m a y  supp ly  t o  t a ilct  core
a l l o c a t ion  are  as f c l l o w s ;

rcp=nK — The  n u mb er  (n)  Ct 1000 (K) b y t e s  to allo-
cate to stash area .
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