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From The Editor-In-Chief...

With this issue, the Journal takes a
predominantly large-system ap-
proach to the concarns of FOCUS
users. In recent months, there
have been a number of develop-
ments in this arena: 1Bl's agree-
ment with IBM to sell 9370 and
4381 computers as an 1BM Busi-
ness Partner, ports of FOCUS to
IBM’'s AS/400 aswell as Honeywaell
Bull and Hewlett-Packard comput-
ers, lhe shipment of the MVS ver-
sionof LEVELS and theimminence
of a LEVEL5S-to-DB2 interface, our agreementto sell the Microsoft/
Ashton-Tale/Sybase SQL Server, interfaces to Digital's CIT and
Wang's WIIS, and more. There are more exciling developments
to come: PM/FOCUS and Release 2 of LEVELS comae to mind.

Soms al the critical issues surrounding large-scale FOCUS use
include: efficiency and its measurement in Bernard Blick's Meas-
uring Cede Efliciency and David Bland's Performance Tuning with
the FOCUS-to-DB2 Interface; command executive and batch
processing issues in Peter Van Der Lee’s Using Dialogue Man-
ager, Steven Sl John's Using Session Monitor to Store Variables
For Balich Processing, and Palricia Davis’ Controlling FOCUS
Read Loops and Reslarts; and environmental issues in Larry
Breindel’s Isolating Operating Systerm Commands — OSFEX and
David Lovelace's Logical File Names.

We are delighted to have Nick Brown's thoughful and cogent letter
in reply to Gregory Dorman's recent article on Dialogue Manager.
Wehape loseeincreasinguse of the Journal as a medium for such
exchanges.

| am pleased to announce that Amanda Regan has assumed the
litle of Managing Editor, a reflection of the outstanding contribution
she has made to the publication. Russ Lipton has moved to olher
assignmenls in IBl, and we have moved into 1Bl ourselves as
Information Builders Periodicals. Wa expect that our publications
will benefit from the closer ties 1o 1B,

Finally, in our travels to FUSE meetings and Top Gun Schools, we
have found increasing numbers of readers asking for back issues
andabackissueindex. We are pleasedto presentihatindexin this
issue; it will be updated periodically. Take note of the discounted
price for multiple copies and call us to complete your collectionl
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Performance Tuning With The
FOCUS To DB2-SQL/DS Interface

David Bland

Pacific Software, Inc.

OCUS programmers now have

available almost iransparent access

to DB2 [MVS) or SQL/DS (VM) data-

bases. From an application pro-
grammer's point of view, it is possible to main-
tain a DB2 or SQL/DS application from within
the FOCUS environment with little or no knowl-
edge of the SQL language.

FOCUS programmers whose responsibilities
are limited 1o reporting and simple updating
could easily carry out their duties without even
knowing whether the data was stored by
FOCUS, DB2, or SQL/DS. However, aswith all
computer systems, performance problems
may arise unexpectedly, particularly when an
application’s processing load increases during
production cycles. :

As more and more DB2 and SQL/DS shops
take advantage of the power of FQCUS, it
becomes important for FOCUS programmers
to be aware of some of the performance impli-
cations of their ceding practices and of the way
that DB2 and SQL/DS handle certain 1ypes of
common programming requests.

This anicle is not intended as a tuteriat on the
Interface, and not all of the factors aflecting

2 FOCUS Systems Journal  July 1989

The FOCUS to DB2-SQL/DS Interface enables almost transparent access
to DB2 or SQL/DS databases. David Bland discusses what types of requests
are handled by the FOCUS processor and what types are handled by DB2
or SQL/DS, and how to write code to effectively use these processors.

performance in a FOCUS te DB2 or SQL/DS
environment will be discussed. The principal
areas to be covered involve topics that are
peculiarly related to accessing DB2 and SQL/
DS data via FOCUS that may not be obvious,
even to the experienced FOCUS or SQL pro-
grammer:

= Determining the Interlace release level.

+ Making sure that the DBMS does ihe JOIN,
including some ways around Interface re-
slrictions.

= FOCUS JOINs vs. SQL views —why it is not
always such a good idea to rely upon SQL
views.

= Optimizing tests done on DEFINEd fields.

- Understanding why RECQRDLIMIT and
READLIMIT tests do not always return re-
sults quickly.

= Determining when to COMMIT WORK in
MODIFY procassing.

Nole: The term DBMS as used in this article
refers generically to both DB2 and SQL/DS.
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Determining The Release
Level Of The Interface

Tha Interface to DB2 and SQL/DS is in its
{ourth releasa, but many programmers are not
aware of what release they are running or what
new features are available. The blue SQI/DS
and DB2 READ/WRITE interface manual, with
which most people are familiar, describes the
features of Release 1 of the Interface and is
woefully out of date. Releases 2 and 3, which
contain important new features, have been
described in New Features Bulletins
NFB204.2 and NFB204.3, which many pro-
grammers have never seen.

Users of FOCUS Release 5.5 should be on
Interface Release 3; itis possible to verify this
by issuing these two commands:

[CMS/TSO} SQL SET OPTIMIZATION ON
Valid in Release 3 only

[CMS/TSO] SQL SET SQLJOIN ON
Valid in Releases 2 or 3 only

In Release 3, both slatemenls are synony-
mous; under Release 1, neither works. The
techniques discussed in this article assume
the use of Release 3.

FOQUS JOINs Vs. SQL Views

The optimization of JOINs is a principal goal af
performance tuning in a FOCUS 1o DB2 or
SQUDS environment. Broadly speaking,
there are three ways thal DB2 or SQL/DS data
can be JOINed from FOCUS:

»  LUse the FOCUS JOIN command.

« Creale a multi-segment MFD and
FOCSAL.

* (Create an SQL view of the JOIN and
reference the view (i.e., the MFD and
FOCSQL are of the view, not the base
tables).

In the first two cases, the optimization setting
determines how FOCUS carries out the JOIN.

Wilh optimization oft {the default), FOCUS
reads each table individually, carrying out the
JOIN from wilhin FOCUS. With optimization
on, FOCUS aftempts to formulate an SQL
JOIN to let the DBMS do the JOIN. This is
almost always the more efficient method, as
both DB2 and SQL/DS have their own oplimiz-
ers whose function is to pick the most efficient
access path that satisfies an SQL request.
SQL requests do not specify howto access the
data; it is strictly up to the DBMS (o decide in
what order to access tables and whetherto use
any indexes that may be present. The more
information the DBMS' optimizer has aboul
whalt is wanted, the better able it is to make a
good decision aboul how to relrieve the data.
When FOCUS dees the JOIN by reading each
table individually, the optimizer is not given a
chance to oplimize the access path setection.

For example, consider the tables COURSE
and EMPLOYEE, described in the SQL/DS
and DB2 Read/Write Interface manual {the
MFDs are shown in Figure 1 on page 4). The
following TABLE request is issued:

JOIN EMP NO IN CQURSE TO ALL EMP_ID IN EMPLOYEE AS J1

TABLE FILE COURSE

PRINT COURSE_NAME

IF LAST NAME EQ JCHNSON‘
END

With optimization off, FOCUS will first read a
row (record} from the COURASE table, then
read the EMPLOYEE table for the matching
EMP_NQ, and lastly test the value of
LAST_NAME. This process is then repeated
for every row in COURSE. The aclual SQL
statments that would be issued are:

SELECT COURSE NAME, EMP _NO
FROM "USERID”."CQURSE”

SELECT LAST_NAME
FROM “USERID"."EMPLOYEE"
WHERE EMP_ID = ?

where Ihe "?" in the second SQL SELECT
stalementis resolved fo the value of EMP_NO
obtained from lhe first SQL SELECT state-
ment.

July 1989 FOCUS Systems Journal
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Wilh optimization on, lhis same TABLE re-
quest would be satisfied by issuing this SQL
staterment:

SELECT COURSE_NAME, LAST NAME
FROM “MYID”.”CCURSE"” Tl
MY IDY . "EMPLOYEE™ T2
WHERE T1.EMP_NO = T2.EMP_ID
AND T2.LAST NAME = ‘JOHNSON'

Since the DBMS would be respensible for all
record and access path seleclions, it might
decide to first ook up the employe whose
name is ‘JOHNSON' and \hen find all the
matching employees in COURSE. This is po-
tentially a much more efiicient process, espe-
cially if there are indexes on LAST_NAME and
EMP_NO. Overhead would also be reduced
as communications traffic between the DBMS
and FOCUS would be lessened, since fewer
rows would have to be returned to FOCUS’
address space.

Even if a mulli-segment structure had been
employed instead of the JOIN command to tell
FOCUS to relate EMPLOYEE and COURSE
as parent and child, FOCUS would have per-
formed identically. With optimizalion on,
FOCUS wouldissue an SQL JOIN; with optimi-
zation off, it would read each table individually.

Part of the general optimization of SQL calls is
the ability to ofiload sorts and aggregations to
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LALTASS, o S
AL TASHIOBICODER 5
BI‘.RSEEDE‘];IRS" S =

* MISSING=OEF, 5 - =
© MISSING=OFF, §
 MISSING=OFF, 5’
. MISSING=0FF, §
"MISSING=0N, §

_ MISSING=OFF, $
Y-MISSING=OFF, $ '
. MISSING=CN, §

* MISSING=QFF, §

2 e e e T

[

bl

IREERGT AL

the DBMS, as well as joins. This is important
principally because if the DBMS knows that the
data is needed in sorted order, it may choose
to access it via an index on the sorl key {should
one be present), thereby avoiding the over-
head ofa sert. Since the offloading of sorts and
aggregations is really a funclion of whether
optimization is on or off, keep in mind thai all of
the paints concerning the optimization of joins
also apply 1o sorts and aggregalions.

The ihird methed of joining tables is to create
an SQL view and let FOCUS TABLE off the
view. This guarantees that the DBMS will per-
tormthe JOIN regardless of optimization, since
FOCUS will notevenknow lhatlhere are tables
to be JOINed (the MFD and FOCSQL for the
SAL view EMPCQURSE, as well as the SQL
statement that created the view, are shown in
Figure 2). Because of this fact and because,
under Interface Release 1, it was the only
method available for getling the DBMS lo do
the join {Release 1 could not construct SQL
joins}, many shaps have come 1o rely upon this
method of getling the DBMS to do the JOIN.
However, now that the Inlerface is capable of
issuing SQAL joins, there is agood reasonnotto
rely upon views as the principal methad of
geting the DBMS Lo do the JOIN; when a SQL
view is read, all iables mentioned in the view
are accessed, even if fields from only some of
the tables are asked for. Consider this
FOCEXEC:




TABLE FILE EMPCOURSE
PRINT LAST NAME
END

Even though LAST_NAME is contained onlyin
the EMPLOYEE table, the full join of EM-
PLOYEE and CCOURSE will be carried out by
the DBMS; for each row of EMPLOYEE, the
cerresponding row of COURSE will be re-
trieved. This can be a significanl source of
overhead, especially if a small number ol large
views are created for general reporting pur-
poses, since even the mosllimited query willbe
forced to access all the underlying tables. If, on
the other hand, a multi-table structure was
used (the structure having been crealed either
with a JOIN or through a multi-segment MFD/
FOCSAL), no unnecessary tables would be
accessed. When FOCUS reads from such a
structure, only the tables containing refer-
enced fields will be read from.

Additionally, in the SQL/DS environment only
(not DB2}, such large, general-purpose views
can create olher problems. First, a view in
SQUDS is limiled as to the number of columns
that it can have; it may not be possible {o

include all the fields that might be needed.
Secondly, queries against large, multi-table
views are generally more complicated, and
shops still running SQL/DS 1.3.5 and below
have a well-known risk of getting SQLCODE -
101, “query too complex”, in such situations.
(This was correcled in Version 2, but many
shops have not yet gone to this release.)

Automatic Disabling
OFf Optimization

There are four conditions under which FOCUS
will automatically turn optimization off:

- I an “outer join"™ is requested (SET
ALL=ON).

+ If the TABLE request relerences data from
more than a single path of the logical data
slructure.

* Where SUM or COUNT operations mighl
return incorrectly replicated data, such asin
the case of a SUM on a parent field or a child
field of a many-to-many relalianship.
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» If the FST or LST operators are used and
KEYS=0in FOCSQL. This fact is not docu-
mented, but 1Bl has confirmed that |hese
conditions will disable aptimization.

While these circumstances may be unavoid-
able, the potentialimpact on performance is so
greatthattheir use should be minimized unless
an actual test demonslrates that the eflect on
performance is minimal. Here are some ways
lo work around these restrictions:

1. Quter joins. An oulerjoinis the same asa
short path, and it is enatled by SET
ALL=0ON. The ability to do outer joins is a
large benefit of using FOCLUS with DB2 or
SQL/DSdata, since the SQL languagedoes
not fully support this type of join. In orderto
avaid the performance penalty caused by
setting oplimization off, however, it is advis-
able to use SET ALL=OFF as the default
and only SET ALL=ONwhen the cuter JOIN
is absolutely needed.

Ol particular concern are silualions involv-
ing three or mare lables where the missing
dataisin lhe lowest child only, since OPTI-
MIZATION OFF will completely disable FO-
CUS' ahility to issue an SQL join of the tap
two segments. In this case, ilis advisableto
create an SQL view of tha top segments and
use FOCUS to JOIN the view with the child
(with ALL=OFF). For example, suppose
that in addition to the COURSE and EM-
PLOYEE tables, there was a third table, DE-
PENDANTS, with information about each
employee's dependants. This would be a
gocd candidate for an ouler join, since not
all employees have dependants. What one
wauld like to see happen s for FOCUS 1o let
the DBMS join COURSE and EMPLOYEE
but do the look-ups against DEPENDANTS
itsell:

FOCUS Systems Journal July 1989

A. SELECT COURSE NAME, LAST NAME
FROM “MYID"."COURSE" T1
, "MYID", "EMPLOYEE" T2
WHERE T1.EMP_NO = T2.EMP_ID
AND T2.LAST NAME= 'JOIINSON'

B. S5ELECT SPOUSE NM
FROM DEPENDANTS
WHERE EMPLOYEE = 72

where the “7"in B is resolved to the value of
EMP-NQ in A.

Unfortunalely, seting ALL=0ON will prevent
FOCUS irom issuing the SQL join state-
ment in A; instead, FOCUS would read the
COURSE and EMPLOYEE tables sepa-
rately:

A. SELECT COURSE_NMME, EMP RO
FROM "USERID"."COURSE"

B.  SELECT LAST NAME
FROM "USERID."EMPLOYEE"
WHERE EMF ID = 2

€.  SELECT SPOUSE NM
FROM DEPENDANTS
WHERE EMPLOYEE = ?

Because this may result in unacceptable
performance, it would be a good idea to
creale a view of the join of COURSE and
EMPLOYEE (e.g., EMPCOURSE]}, and is-
sue a FOCUS JOIN belween
EMPCOURSE and DEPENDANTS (shown
in Figure 3).

2. Multiple Paths. Assume that the COURSE

table, which confains the EMP_NO and
COURSE_NAME for all courses and em-
ployees, is used to associate EMPLOYEE
with a third table, CLASSES, containing a
one row description for
each course. In SQL,
lhe many-to-many rela-
tionship would be ex-
pressed as:

SELECT LAST_NAME,
EMP_NC, COURSE DESCR
FROM EMPLOYEE T1,




COURSE T2,
CLASSES T3
WHERE T2.EMP NO = T1.EMP_ID
AND T2 _CQURSE_MNAME=T3.COURSE NM

Note: Since FOCUS Release 6.0 willaccept
SqAL synlax, his could be issued from within
the TABLE command. In FOCUS, lhe thres
tables could be JOINed togelher in a similar
manner, as shown in Figure 4.

Howeaver, doing so creates a mulli-path
structure, and hence will turn oplimization
oft it fields from all three tables are re-
quested. In this inslance, it would maksa
sense to create an SQL view of the three
tables and TABLE off tha view. Anolherway
to handle this situation wouldbe to create an
SAL view of one of the paths and JOIN this
viow lo the remaining path with OPTIMIZA.-
TICN ON (see Figure 5).

. SUM and COUNT Operations. The use of
lhese operators on fields that mighl be rep-
licated in an SQL join (the mulliplicalive
effect) will disable optimizalion. More spe-
cifically, optimization will be disabled when
a SUMor COUNT is used on {a} any parent
or childfieldin a many-to-many relationship,
(b} a parent field in a one-to-many relation-
ship, or {c} a child field in a many-to-ona
relationship. How FOCUS delermines lhe
nalure of this relationship between seg-
ments 15 nol documented, but 1Bl has con-
firmed 1hat it is at least partly dependent
upon the use of the KEYS parameter inthe
FOCSQL. For

around these restrictions. The creationof a
view would not solve the problem, since that
would just create the problem that FOCUS
was trying to stay away from in the first
place. About all that one can do is analyze
each application on a case-by-case basis to
sees if the resulling performance penalty is
80 severe as to preciude the use of thesae
operators.

4. FST andLST Operatars. lithe FST. orLST.
operators are used, and the FOCSQL con-
lains KEY3=0, then oplimizaticn will be dis-
abled (verified under FOCUS 5.5, Interface
Release 3, VM environment). The only way
around this is to make sure that all tables
have aunique index and code the KEYS pa-
rameter accordingly. Unfortunately, not all
applications allow forthis, and insuch cases
{as with lhe SUM and COUNT operators),
there is no easy way around the reslriclion.
Once again, the ulility of these lunclions
must be weighed against \he possible per-
formance problems that may ensue as a
result of their use.

Tesis On DEFINEd Fields

IF tests made on DEFINEG fields will not be
passed to the DBMS under FOCUS 5.5. This
is among the most important limitations of the
Interface, since it direclly affects the ability of
the DBMS' optimizer to pick a good access
path. For example:

this reason, it
is important lo
make sure
that, whers
possible, all
tables have a
unique index
and that the
KEYS pa-
rameter is cor-
rectly coded.,

Unfortunately,
there are no
good ways
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DEFINE EMPLOYEE

OK/I1=IF JOB CODE EQ ‘XXX’ AND
BONUS_PLAN GT 30 THEN 1 ELSE IF
JOB_CODE E£Q 'BEB' AND BONUS PLAN GT
60 THEN 1 ELSE IF JOB_CODE EQ 'CCC’
AMD BONUS_PLAN GT 80 THEN 1 ELSE 0
END

TABLE FILE EMPLOYEE

PRINT LAST NAME

IF CK IS5 1

END

The Interface will not pass any of the
JOB_CODE or BONUS_PLAN tests to the
DBMS, so that FOCUS would end up having to
read the entire EMPLOYEE 1able! A better
way to code the FOCEXEC wouldbe to include
redundant IF tests directly on DBMS fields, in
addition to those applied against DEFINEd
fields:

DEFINE EMPLOYEZD

OK/I1=IF JCB_CODE EQ ‘XXX’ AND

BONUS PLAN GT 30 THEN 1 ELSE IF

JOB CODE EQ ‘BEB’ AND BONUS_PLAN GT

60 THEN 1 ELSE IF JOB CODE ER ‘CCC’

AMD BONUS_PLAN GT 80 THEN 1 ELSE 0 ;

END

TARLE FILE EMPLOYEE

PRINT LAST NRME

IF OK I5 1

-* Redundant IF tests on DBMS fields
-*fellow

IF JOB_CODE EQ 'XXX' OR 'BEB' OR 'CCC'
IF BONUS PLAN GT 30

END .

In this example, the redundant IF tests are
incomplete by themselves since they do not
fully capture the logical relalionships that are
needed. Nevertheless, they can be translaled
into SQL, and his may allow the DBMS' op-
timizer to do a much better job than it it knew
nothing about what JOB_CODEs and
BONUS_PLAN values were needed. For in-
stance, if there happened (o be a compound
index built on JOB_CODE and
BONUS_PLAN, access could become very
efficient indeed.

IB! has announced that, in FOCUS 6.0, the
Interface will support the lranslation into SQL

FOCUS Systems Journal  July 1989

of many types of tests on DEFINEd fields.
Though a complete description of this en-
hancement is beyond the scope of this article
(not to mention premature}, it will not support
DEFINE-based fields thal rely upon
IF...THEN...ELSE constructs or a number of
other lypes of constructs. Forthis reason, ilis
highly advisable that the FSTRACE facililies
always be used to verily that the SQL calls
produced by the Interface are as information
rich as possible and to add redundant IF tesls
when they are needed to improve peraorm-
ance.

DEFINEd Fields And Sorts

There is one unusual set of circumsiances in
which tesls on DEFINEd fields combined with
OPTIMIZATION ON may result in terrible per-
tormance. Suppase that the following condi-
tions are met:

1. The FOCEXEC contains IF tests on DE-
FINED fields ihaldo not makaitinto the SQL
call. As aresult, averylarge number of rows
are returned to FOCUS, even though justa
few of them will actually pass the IF tests on
the DEFINED fietds.

2. The FOCEXEC contains BY fields, trans-
lated into SQL ORDER BY clauses.

In such a situation, FOCUS will oliload the sort
to the DBMS, forcing it to sort all the rows
satisfying the SQL call, though just a few of
them are really part ol lhe answer set. [f the
number of rows thal the DBMS is sortingis very
large, but the number of rows satisfying the IF
tests is very small, it might be cheaper to turn
OPTIMIZATICN OFF since that would prevent
the DBMS from having to sort a large number
ol rows. Of course, whether the performance
gain of eliminating the large sorl is worlh the
penalty ot OPTIMIZATION GFF is depsandant
on the particular applications and must be
judged carelully.

RECORDLIMIT
And READLIMIT Tests

One of the most frustrating experiences for the
FOCUS programmer is 1o TABLE off DB2 or
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SQL/DS data and then have to wait along time
tor a small number of records specified in the
RECORDLIMIT or READLIMIT to be reached.
The secret to understanding why {his happens
is to have an understanding of when the DBMS
is able to return the first row of data lo FOCUS.
DB2 and SQL/DS process data a full set ata
time, and there is no way to tell the DBMS to
produce only a subset, N rows long, of the full
answer set. RECORDLIMIT tests in FOCUS
are implemented by only reading (FETCHing)
the first N rows of the answer set, even though
the DBMS has the {ull answer set available. !f
the DBMS can produce the answer set without
having to produce any intermediate lables,
this will not be a problem, since the DBMS can
and will satisfy each FETCH by reading the
data directly. The problem arises when inter-
mediate tables must be produced as a result
of sorting or complex joins, since these inter-
mediate tables must be produced before the
DBMS can satisfy the first FETCH command
from FOCUS.

Sorts occur when the DBMS needs an ordered
representation of the data and the optimizer
cannol, or does not, use an index to accom-
plish this. In such cases, the DBMS must
relfieve all the rows salisfying any WHERE
conditions firel, then sorl them. An ordered
representalion ol the dala is needed whenever
an ORDER BY or GROUP BY {(used in aggre-
gaticn) is specified, and may also be required
for certain types of joins. Recall that with apti-
mization on, FOCUS will offload sorls and ag-
gregations to lhe DBMS whenever ppssible.

Even withaut using ORDER BY/GRQOUP BY,
other types of intermediate tables may have to
be produced in order to resolve n-way joins,
where n is greater than two. Both DB2 and
SQL/DS do n-way joins as a series of two-way
JOINs; the inlermediale lables, called com-
posites, may have to be produced in full before
the DBMS is ready to hand over the first row.

As long as none of the underlying tables are
really mulli-table views, the best way around
this prablem is, surprisingly, to setoptimization
off. With optimization oft, FOCUS will do the
reads of the underlying tables individually, and
the RECORDLIMIT/READLIMIT will apply

against the individual reads (see the FOCUS
Users Manual for a precise descriplion of the
differences between RECORDLIMIT and
READLIMIT). Of course, il ong of the underly-
ing tables is really a muliti-table SQL view and
the reselution of this JOIN requires that the
DBMS produce intermediate tables, then set-
ting optimization off will not solve the problem,
though it might still help. This is yel another
reason to avoid relying on views as the main
way of getting the DBMS to carry out joins.

Use Of COMMIT/ROLLBACK
WORK iIn MODIFY Processing

The use of MODIFY with DB2 or SQL/DS data
includes two special commands, SQL COM-
MIT WORK and SQL ROLLBACK WORK.
Normally, these commands are used to
COMMIT or HOLLBACK on a transaction-by-
transaction basis. For example:

ON MATCH UPDATE

ON MATCH SQL COMMIT WORK

ON NOMATCH SQL ROLLBACK WORK
ON NOMATCH REJECT

Heowever, regardless of whether these com-
mands are included in the FOCEXEC, the
Interface will always issue a COMMIT at the
end of the MODIFY. When mora than one
transaclion is 1o be handled, using a COMMIT
or ROLLBACK afler each transacticn requires
a tremendous amount of overhead; allowing
the COMMIT to be issued by FOCUS just once
at the end of the MODIFY does nat.

FOCUS uses dynamic SQL to communicate
with the DBMS; in dynamic SQL, every SQL
statement (SELECT, UPDATE, INSERT,
DELETE} must undergo two pracessing steps
prior to actually doing any work, first a PRE-
PARE step and then either an OPEN {for
SELECT statements) or EXECUTE (for non-
SELECT statemenls). The PREPARE step
tells the DBMS' oplimizer to find an access
path. This can entail a significant amount of
overhead, as it involves accessing the cala-
logs and comparing alternative access paths.
The QPEN or EXECUTE is what gclually tells
the DBMS to run the PREPAREd statement.
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In MATCH processing, at least two SQL state-
ments will always have to be PREPAHEQ: a
SELECT slatement (to read the data, locking
for 2 MATCH) and a non-SELECT statement
{UPDATE, INSERT, DELETE) fo carry out the
update. The important thing to know is that all
PREPAREd statements are destroyed when-
ever a COMMIT or ROLLBACK is issued and
must be re-PREPAREd in order to be used
again. For example, it a transaction file of 100
transactions is to be applied against the daia-
base and a COMMIT or ROLLBACK is issued
after each MATCH/NOMATCH, there will be
100 PREPARES of the select statement and
100 PREPARES of the update statement. 1f, on
the ather hand, the COMMIT is issued just
once at the end of the MODIFY, there would
only be one PREPARE ol the selact statement
and one PREPARE of the update staternent.

The effect of issuing COMMIT or ROLLBACK
after each transaction can be seen quite clearly
in the lollowing example. A FIXFORM of 100
records is used to update a small database,
and each transactionrecord contains the same
update lothe same record (i.e., all 100 transac-
tions are identical}). The FOCEXEC is shownin
Figure 6. The data file, INDATA, contains 100
of these records:

Figure 7
With COMMIT or Without COMMIT or
ROLLBACK after ROLLBACK after
each {ransaclion each transaction

17.0 8.9

16.0 6.9

156.9 7.3

15.8 7.4

16.6 9.4

16.6 6.8

2020

2020

2020 elc.

{Note: All 100 records MATCHed a row in the
database.}

Testing was done in a VM envircnment using
FOCUS 5.5.3, Inlerlace Release 3, and
8SQU/DS 1.3.5. Six trials were done with
COMMIT/ROLLBACK alter each transaction
and without {i.e., FOCUS issues the COMMIT
just once at the end of the MODIFY). The
resulls, reported in elapsed seconds, are
shown in Figure 7. Quite clearly, the effect of
having to re-PREPARE the SELECT and
UPDATE statements repeatedly is very se-
vere.

Whether or notitis aclually feasible toissue the
COMMIT at the end of many iransactions is
entirely dependent upon the application. |If
transactions are beingenteredonline byaCRT
operator, it would probably nol be acceptable
to group them in this way; doing so would
cause the DBMS to hold locks for long periods
of time, and a ROLLBACK done for any reason
would cause the loss of allinput. On the other
hand, if the transactions were from aninpult fila,
it probably would be appropriate to hold the
COMMIT until the end.

Suggestions For
Future Enhancements

There are three enhancements that would be
of immediate help 10 FOCUS programmers.

1. Enhance the FSTRACE facility so that it
explains why OPTIMIZATION has been
disabled. There is currently no way to tell
axaclly why FOCUS has set OPTIMIZA-
TION OFF except by one’s own analysis.
This can be maddening when FSTRACE3
says that aggregation was not performed
because OPTIMIZATION was disabled,
wilhout explaining why it was disabled in
the first place.

2. Allow the use of FST. and LST. and
KEYS=0 without disabling OPTIMIZA-
TION.

10 FOCUS Systemns Journal July 1989




Finally, and rmast impartantly:

3. Let SQL statements be coded direclly in
the FOCEXEC, and have these state-
ments be passed to the DBMS without
ranslation. Version 6.0 of FOCUS does
allow the pragrammer lo include SQL
statements explicitly, but they will not be
passed direclly to the DBMS. Instead,
they will first be translated into the FOCUS
language, and then passed to the Inter-
face for lranslation inlo SQL, subject to the
regular FOCUS-SQL ftranslalion reslric-
tions. Allowing SQL statements o be
passed directly to the DBMS would, by
itsell, salve most, if not all, of the current
deficiancies of the Interface.

Conclusion

Performance luning in any environmentcan be
time consuming and tedious, but it is not a
black art. The important thing to understand is
that, in almost all cases, the goal is to get the
DBMS to do the work, and this means monitor-
ing what the DBMS is being called upon to do.
The Interface provides three FSTRACE facili-

ties to do this (FSTRACE, FSTRACE3,and
FSTRACE4 in FOCUS 6.0), and they should
always be used to verify that the DBMS is
getling the best SQL call that can be formu-
fated, with parlicular attention paid to these
issues:

+ If tables are being joined, who is joining
them, the DBMS or FOCUS, and it FOCUS
is doing the join, what is preventing FOCUS
from issuing an SAL join?

» AreimportantIF tests making itinta the SQL
call?

« When SQL views are being used, are any of
the underlying tables being a¢cessed un-
neccessarily? Can a FOCUS mulli-seg-
ment structure be used instead?

= In MODIFY processing, is it possible lo
COMMIT WORK at the end of the MODIFY?

By following these guidelines, one can isolale
performance issues to either the FOCUS side
or lo lhe DBMS side, and take the appropriate
actions, thereby combining the best features ot
both FOCUS and the DBMS.

@
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Measuring Code Efficiency

Bernard J. Blick
. The Bank of New York Company, Inc.

12

any FOCUS users are aware of

the substantial benefits that

FOCUS provides in gaining ac-

cesstaliles created by an external
DBMS. In most cases, programmers of mod-
est experience levels are able o use nalive
FOCUS code to access logical liles composed
of mixed database types (FOCUS, IMS, DB2,
VSAM, IDMS, ele.) and produca scphisticated
reports wilh relative ease. What is not so obvi-
ous is the manner in which FOCLUS navigates
through the underlying DBMS, accesses the
data, aggregates, sorls, and does the myriad
other tasks necessary 1o produce the desired
output from the non-procedural code that we
give it. We want to determine the best ways to
processinthese complex enviranmenis, espe-
cially in cases where programs will be exe-
cuted numergus times each day as production
gueries. Is there some way that we can obtain
quanlitalive measurements for the relative
efiiciency of the alternate coding structures
that can be created to produce our desired
requests?

The &FOCCPU Variable

Fortunately, a solution lo this dilemma is facili-
tated through a new Dialogue Manager vari-

FOCUS Systems Journal July 1989

Several solutions to a coding problem are always available; however, it is
not always readily apparent which solution will be the most efficient. This
article demonstrates several ways fo quantitatively measure and compare
the different programs possible in a given situation.

able thal first appeared in Release 5.5 of the
IBM mainframe product. The variable,
&FOCCPU, givestha elapsed CPU timefor the
current session in milliseconds (under MVS).
When two different FOCEXECs {hat produce
the same result are sandwiched between Dia-
logue Manager —TYPE statements that refer-
ence &FOCCPU, we can essentially measure
the relative CPU efliciency of the two pro-
grams. Figure 1 depicts this 'bare bones' ap-
proach.

For the purposes of this discussion, two
FOCEXECs, ONESTEP and TWOSTEP (Fig-
ures 2 and 3, respectively onpages 13and 14),
will be studied. They represent alternate ways
to cade the same repart query. These particu-
lar FOCEXECs access data stored in four DB2
tables, but it should be noted that the method
described here will work in any FOCUS envi-
ronment and with any combination of external
interfaces. {Ol course, the appropriate FOCUS
allocalions and set up commands forthe exter-
nal inlerffaces should be issued prior to at-
tempting to execute the programs and lake
measurements.) In addition, it should be noted
that while this method is particularly usetul in
complex interface situations, it is not limited to
them and can be used for simple native
FOGUS requests.




Figure1 - -~ -
-TYPE. apéoéémjl
 ZRWN o

SQL equivalent. Only summa-
tion, sorting, and simple selec-
tion are used. Fealures such as
DEFINEd f{ields, COMPUTEd
fields, multiple verbs, report for-
matting, and the like are avoided.
The result is stored in a HOLD
file. The remaining DB2 table,
which in this case is a small code
translationtable, is JOINed to the
HOLD fila. The two DEFINEd
lields are then created against
the much smaller HOLD lile,
which serves as the object file for
a second TABLE request that
produces the final formatted re-
porl. Program TWOSTEP is cer-
tainly longer, takes mare sleps,
and is more complex a request

The program ONESTEP JOINs four DB2
1ables, DEFINEs two temporary fields against
the JOINed lile, and lhen extracts the data and
produces a formatied report. The program
TWOSTERP takes a different approach. Firsi, it
JOINs only three tables that comprise the bulk
of the data to be extracted. The data is then
extracted from DB2 via a TABLE that uses no
FOCUS functionalily for which thereis no exact

than is ONESTEP, but how do
they stack up against each other in terms of
efficiency?

Figure 1 also shows the execute statement
required to run the ‘bare bones' program
RUNTEST against our two allernative coding
structures and displays the results of the test.
RUNTEST supplies only the start and end CPU
times for the programs; it is up to us 1o perform

_Figure 2
-=*PROGRAM ONESTEP
-JOIN : CLEAR

" JOIN GLOBAL ID IH
JOIN IDIV_CD IN
- JOIN' CUST_ID10 IN

-'--',.:rom CATEG_ID IN .

. DEFINE FILE JGLOB

. END- .
TAELE FILE JGLOB
HERDING' CENTER
. "<1l0 01/25/88"
-"<DIV NAME™
"INSTITUTION SUMMARY REPORT™
"IN ALPH.T\BE’I‘ICAL ORDER"

SUM-CDI-!P[TI‘E CONTR/P10C = INTR_INC +

AND ROW TOTAL AND COLUMN-TOTAL
ACROSS CATEG GNM1 a5 ' !

IF DIVH_CoD EQ 050
END : ’

.CATEG' i GNM1/A14 = EDIT{CATEG ¢ GN'Ml 9999999 99999.4;
INST_]&JA.P-EE}/AZIQ = EDIT{INST 1 NAME, 999999959999999%9

BY INST NAME BY GLOBAL ID AS 'GLOBAL, ID'
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F1gure 3
*vRoGRAM TWOSTEP L

JOIN CLEP.R

- \JOIN CUST_iD10 IN JGLOB TO“ALL CUST:
901N CATES 1o TN JGLos 70" CATEG;

R

~ TABLE E‘ILE JGLOB .- . ’ 3
_ CsiM INTR INC .. FEE . AALCHP' EHN CR P
PROD EXP  FDIC  TX EX | REV y
" BY CATEG GNM1 BY INST NAME -
.BY -GLOBAL_ID BY IDIV_CD e
LIE IDI‘J’_CD EQ 050
;- ON TABLE 'HOLD - .
CEND T ‘ L LT
-LsRUN LS S ,::i
PLo=h 4 ' Lo ' H .
JDIN mxv cn IN HOLD TO IDIVN cn.
-.-.—K

.DEFINE, FILE HDLD i

o

“INST. NAME‘./M'! . EDIT [IN‘ST N.‘\HE :

. "'.qcnoss CATEG G - AS S
. BY INST N.m-m BY GI.OBAL ID 3\5 'GLOBJ_\;.
I—RU‘N

+JOTN GLOBAL Ib'I\J JGLDB 0 AL GLOBA ID ™ JCOMP as J1
D7 IN JRCNTS AS 32
In JCATS AS J-1

INTR_'E:J{PI

GLOBD v I\S J 2

-CATEG GN:-u/Alq = EDIT{CATEG GNT-'Il, 99999999999999 y:
99 999999999999999999999 )'

the subiraction to obtain the elapsed CPU milli-
seconds [or each run. The resulls demon-
strale, 1o cur amazement, ihal the more com-
plex requesl, TWOSTEP, ranin only 1.7 CPU
seconds against 113.7 CPU seconds for
ONESTEP. Another way of looking al it is that
we could run 63.5 query transactions using
TWOSTEP for every one Iransaction using
ONESTEP, an obvious bocen if this were a
popular producticn request.

A Betler Scolution: The CPU
Efficiency Comparator

The simple approach described above works
very well, but it does nol supply much in the
way ol lhe amenities that we have come {o

FOCUS Systems .Journal  July 1589

expect in the days of user-lriendly programs.
Data entry could be facilitated by provision for
full screen CRTFCRMs. Cn the output side,
lhere is no reason why the compuler cannet
compute the elapsed CPU times and offer
benefit comparisons between the measured
coding alternalives. Additionally, we want te
minimize any bias lhat may arise from the
sequence in which the programs are tested,
costs only encountered the first time a
FOCEXEC is run, and the expected variations
lhat may be obtained across multiple execu-
tions ol the programs.

In order 10 accomplish all of the above, we can
creale an easy-lo-use sheil program, the CPU
Elficiency Comparatlor (lhe CPUCOMP
FQCEXEC shown in Figure 4).

N
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Screen 1

PLEASE ENTER:

"

FOCEXEC CPU EFFICIENCY COMPARATOR

THE NAME OF THE 15T TEST FOCEXEC:
THE NAME OF TKE 2ZND TEST FOCEXEC:
THE NUMBER OF TEST RUNS TQ PERFORM: 01
DO YOU WISH INTERMEDIATE RESULTS: N
THE FQCEXECS THAT RRE EWTERED SHOULD BE ALTERNATE CODING STRUCTURES

THAT PROVIDE THE SAME END RESULTS FOR THIS TEST TO BE MEANINGFUL.
THE NUMBER COF TEST RUNS MY BE BETWEEN 1 AND 10

r

CPUCOMP provides an input screen that
prompts for the names of the two alternate
FOCEXECs. Two additional fields prompt for
the number of test runs to be applied (o each
program and whether the intermediate result
for each run should be presented after each
pair of comparison runs is compleled ar only at
\he end as part of an overall report. The default
for Ihe number of runs is '1°, and the default for
displaying intermediate resultsis ‘N’ far no (see
Screeni). The valid range for Ihe number of
test runs is from 1 lo 10 per execution of
CPUCOMP. The inpul tields are checked for
validity, and the appropriate message is
moved to the input screen as necessary.

To compensate for any bias due o startup
conditions, the first test program is executed

and the resulls are discarded. Thus, if one af
ihe programs is suspectedto be vastly more ef-
ficient than ancther, some execufion time
could be saved by specifying that program as
{he first test FOCEXEC. Next, the pair of pro-
grams is put through code similar to the ‘bare
bones’ example, and the CPU elapsed times
and percentage benefits are calculated. The
FOCEXEC name andthe associatedtimes are
written out to a file via the -WRITE statement,
and \he file is used to update a simple tempo-
rary FOCUS database {Figure 5 an page 19).
This database will be used ta produce the final
repont. If intermediate resulls are requested,
then a screen will be presented that will show
the CPU resulls and computations for lhat
parlicular run of the pair of FOCEXECs. Execu-
tion oi the next test run and/or the final report

(continued on page 18)

;{l EE R L L T
X5

_'p‘i' rEEELTE LTI L L ey
PR e .-

‘_____D_Q'C_:F(SAVEXJ DS (TEMPFEXC . DATA{SA
5 " TIMESTAT R
e SE IR HSG=0FF,,. PRINT=OFFLINE
EERDLTS. SRUNS=01, 4CTR=01, 4TEST1="
tAUDTS * §ERROR="

Kkmdk kAR A Rk mh e wk kA kkd R

CREEN {IDENTIEY PROGRAMS, §-

at 1, GFOUNDa' ', &INTER="N'" '

. .INTERMEDIATE RESULTS- FOR
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L THE NAME OF TﬁE 2ND TEST FOCEXEC:

=" THAT PROVLDn THE SAME E\D RESULTS, TCR THIS TEST TC EE HEAN

—RUN . e

-IF &TESTX 15 ' ' THEN GOTO EFEERRI
_-IF &TEST2 , 1§ ' ' THEN GOT¢ EFFERRZ; | )
_* =IF &RUNS.TYPE NE N THEN GOTO EFFERR3; :
“-IF- 4RUNS LT 01 OR &RUNS GT 10 THEN GOTO EFFERR3;

" ~IF &INTER.NE 'R OR 'Y THEN GOTO® EFFSRR ELSE GOTO
.-=EFFERRL. , . -~ B
.. ~SET EERROR

© —SET &ERRCR .=
- =GOTO EFESCR1 o

' ~EFFERR3:! B . L.

“'=SET &ERROR = 'RUNS MUST BE FROM 1-TO 10';
"—GOTO EFTSCRL

. =EFFERR4 . R
..=SET SERROR = 'INTER RESULTS MUST BE Y/W';

, TTESTFIND, .
=TSO RUN FINDMEM,CHKFOCU ETESLI  £FOUND
. —RIN

~ ~GOTO EFFSCR1

. -NEXTFIND - -

-, =TSO, RUW FINDMEM,CHKFOCU &TEST2 &FOUND
"-RUNS - C

| ~SET $ERROR = 'PGH 2 NOT IN YOUR LIBRARY ;- S
-GOTO EFFSCRI ,

" ~GOTOIT

Figure 4 {continued)

~CRTCLEAR
“CRTFORM{ LINE 1
” .

" ' FCCEXEC CPU EFFICIENCY COMZARATOR"
”on

w on
=" ?LEASE ENTER:”

3 .
—u | THE NAME OF THE 1ST TEST FOCEXEC:  <T.4TESTI>"
, ) <T.4TESTZS" T
. . THE NUMBER OF TEST RUNS TO PERFORM: <T . ERUNS>™ IR

<T.LINTER>"

=" i DO YGU WISH INTERMEDIATE RESULTS:

=" ., THE NUMBER CF TEST RUMS MAY BE BETWEEN 1 AND 10

- © 224 <.HD.§EHROR> £.CD, &X>"

] =_'PLEPSL FILL IN PGM e 1T
=GOTO EFFSCR1
-EFFERRZ ' ) S
'PLEASE‘EILL'IN PGM NAME 2'; ..

—~GOTO EFFSCR1

';Is;sEOUND'Is ¥ THEN GO To NExTFIND;
‘—SET' &ERROR = ‘363.1 KOT IN. YOUR LIBRnRY-{

ZIF ;. aFOUND. IE Y THEN: GO TD BEFOREIT, L

-BEFOREIT s i o
“TYPE’ PRDCESSING .......IPLJRSP BE PHTIENT'
_RUN . . A

EX &TESTL , T :
-RUN . - - RS .

~TYPE PROCESSING ....... PLEASE BE PATIENT!
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~SET  &CPURUN2
—SET', &BENE"ITI = (LCPURUN1 - &CPURUN2) * 100 / &CPURUML;
-—SET SBENEFIT2 = {5CPURUNZ - SCPURUNL) * 100 / &CPURUMNZ:
_'TWRITE SAVEX &TESTLECOMMARCPURUN
. ~WRITE SAVEX STEST2§COMMALCPURUN2

fMODIFY FILE TIMESTAT
".FREEFQRM PGM CPU

.. MATCH PR4 CPU

QN MATCH INCLUDE o
" Ol NOMATCH INCLUDE
_DATA CON SAVEX

END '

~CRTEORM BEGIN LINE 1

o= FOCEXEC CPU EFFICIENCY COMPARATOR"

=" TEST RUN #§ <D.&CTR "

-SET ECPURUNl = &END1 ~ &STARTL;

&ENDZ2 - ESTART2;

=BUN.

»**ikilttit!i!*ﬂr! FMANAT AR A kI kT kN Ak Ak kN x bhm hn bbbk ktttt*t*i—ittit

=* UPDATE TEMP DATABASE WITH RESULTS COF RUN

<Rud

_*titiiii*t*t*ttnw!*letktita‘tttf

~IF &INTER IS ‘N’ THEN GOTO TESTCNTR;
-RUN . }
—Whk Wk A Ak Ak kA !lkti*itttttitit*tiik**l’i LR W] tl**nt*i*i**tti*it*i

-EFFSCR2
~CRTCLEAR

START TIME, CPU MILLISECONDS = <D.&5TARTL "

=" . <D.&TEST1 ,
=" <D.&TEST) , EWD TIME , CPU MILLISECONDS = <D.&END1 * .
=" <D.&TEST1 , ELASPSED , CPU MILLISECONDS = <D.&LCPURUN1

-n <D.&TEST2 , START TIME, CPU MILLISECOWDS = <D.&STARTZ.". :
- <D,6TEST2 , END TIME , CPU MILLISECCNDS = <D.&ENDZ " ;
—n <D.STEST2 , ELASPSED , CPU MILLISECONDS = <D.&CPURON2 ™.~
-IF &BENEFIT1 GE 0 THEN GOTO BENEl ELSE GOTO BENE2; :
-BENE1

T T S AP S ——
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"BENEFIT OF <D. &Twslz T <]
GOTO EXITBEME .
BENE2 ° :

"BENEFIT OF <D. §TESTL

*t*)nt**it**tkttx kiti*ktiiik

- ~TESTCNTR . -
-SET &CTR = &CTR.+ 1:

[ A e L itttikv**i k**rniiiﬁ*gi«nt *‘* "
-STATS ' : : """\:&;:
TABLE FILE TIMESTAT :
SUM . AVE.CPU BY PROGRAM -
LIsT . CPU BY PROGRBI‘I
ON TABLE "'OLD F\S STRTXXX :
END - .
TABLE FILE STP\TKXX
IIERDING. CENTER. * @
"SUWY QF  RELATIVE CPU E
MCPU . TIME . IN MILLISECONDS
S~ AVE.EQ02 AS. ‘RVG CPUT.,

PRINT- EQ4 .. -
BY HIuHEST :.02 NOPRINT B‘f
BY E03 AS 'RUN,NUMBER®'.®
ON B01. SKID-T.INE

END

will not take place until the ENTER key is | Some Other Considerations
pressed. Whether or nol intermediate resulls

are displayed, a counter is tested in order to - If one or boih of the test FOCEXECs con-
determine il the requested number of run sumes considerable CPU resources andfor

cycles has been perfermed. ) not, the program many lest run cycles are being requested,

then it is possible that the on-line session
may time out due to maximum session CPU
limits for the \esling environment. In this
case, il is suggested that a batch varsion of

branches back to run anolher tesl cycle; other-
wise, the programruns its final report and ends.

The input screen for an aclual test run of (
ONESTEP and TWOSTEP is shownin Screen } ihe CPU Elficiency Comparator pragram be
2 . The request is for lwo run ¢ycles for which created by eliminating the input screen and
intermediate results will be displayed. Results l intermediate results screen. An appropriate
from the two lesl cycles are shown by lhe JCL may be constructed, and the compara-
inlermediate resulls screens, Screen 3 and tor can be invoked from the inpul stream via
Screen 4 on page 20, respectively. Finally, ihe following sample command:

Screen 5 depicts the cutpul report that shows
both the individual run stalistics as well as the
average for all the runs.

A CPUCCHPR
TEST1=THQSTER, TEST2=0NESTEP, RUNS=05

FOQCUS Systems Journal July 1989




,
Screen 2

PLEASE ENTER:

FOCEXEC CPU EFFICIENCY COMPARATOR

THE NAME OF THE 1ST TEST FOCEXKEC:
THE NAME OF THE 2ND TEST FOCEXEC:
THE NUMBER OF TEST RUNS TC PERFORM: 02
DO YOU WISH INTERMEDIATE RESULTS: by

TRHE FOCEXECS THAT RRE ENTERED SHCULD BE ALTERNATE CODING STRUCTURES

THAT PROVIDE THE SAME END RESULTS FOR THIS TEST TO BE MEANTINGFUL.
THE NUMRER OF TEST RUNS MAY BE BETWEEN 1 AND 10

TWOSTEP

ONESTEP

+ While the examples presented herein use
the FOCUS/DB2 Read Interface, the CPU
Etficiency Comparator program itself makes
no such assumption. It is valid for any main-
frame FOCUS environment (Version 5.5 or
higher), whether il uses native FOCUS,
DB2, IMS, or other external interfaces.
Those differences should be represented in
the CLIST or JCL used to invoke FOCUS.

» Asslaled previously, itis essential that both
coding alternatives produce the same result
from identical input dala. It is equally impaor-
tant that all differences between FOCEX-
ECs be incorporaled in the individual
FOCEXECs themselvas. This includes not
only differences in coding technique, but
also differences in environmental setup
commands, such as SET commands, TSO
SQL SET commands, ele.

» This lechnique measures CPU efficiency
only, and while we can assume Lhal there is
some correlation between CPU and I/Q efii-

ciency, this method does not try to address
that. Forthose who wish toinvestigale l/Ore-
lationships, there are longstanding statisti-
cal vartables in FOCUS that report the
number of reads, database 1O, and sort /0.

A Final Word

The use of this method has proved invaluable
in providing insights on how 1o write efficient
FOCUS code in complex situations. In parlicu-
lar, with the FOCUS/DB2 interface, a patlern
began tobecome avidentas to how o struclure
queries in general. Vast amounts of CPU re-
sources could be saved with no loss of actual
work produced. When running at ils most effi-
cient, FOCUS can gain important user accep-
lance among critical praduclion depariment
teams. In addilion, lraining in how to use the
system to its best advantage is graphic as op-
posed to theoretical. This represents powerful
leverage for such a simple technique.

@
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Screen 3
i FOCEXEC CPU EFFICIENCY COMPARARTOR
;. TEST RUN # 01
' TWOSTEP , START TIME, CPU MILLISECONDS = 8699
I TWOSTEP , END TIME , CPU MILLISECONDS = 10237
I TWOSTEP , ELAPSED , CPU MILLISECONDS = 1538
’, ONESTEP , START TIME, CPU MILLISECONDS = 10238
, ONESTEP , END TIME , CPU MILLISECONDS = 122629
I CNESTEP , ELAPSED , CRU MILLISECONDS = 112391
|
! BEMEFIT OF TWOSTEP TO ONESTEP ,IN PERCENT CPU TIME = 98
|
i
) PRESS ENTER TC CONTINUE _J
: e
N 1 (" N
u Screen 4
. | FOCEXEC CPU EFFICIENCY COMPARATOR
B TEST RUN § 02
o THOSTEP , START TIME, CPU MILLISECONDS = 122938
P TWOSTEP , END TIME , CPU MILLISECOMDS = 124572
i TWOSTEF , ELAPSED , CPU MILLISECONDS = 1636
ONESTEP , START TIME, CPU MILLISECONDS = 124576
, ONESTEP , END TIME , CPU MILLISECONDS = 234146
. ONESTEP , ELAPSED , CPU MILLISECONDS = 109570
BENEFIT OF TWOSTEP TO ONESTEF ,IN PERCENT CPU TIME = 98
PRESS ENTER TO CONTINUE
e s
‘1
Screen 5
PAGE 1
SUMMARY OF RELATIVE CPU EFFICIENCY BETWEEN TWO FOCEXECS
CPU TIME IN MILLISECONDS
VG PERCENT RUN
EFQCEXEC CRY BENEFJT HNIMRBER CPU TIME E
G (O ONESTEP 110908 1 112391
. 2 103570
N | THOSTER 1587 98 1 1538
2 1636 3
END OF REPORT
— .
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Controlling FOCUS
Read Loops And Restarts

Patricia Davis
Independent Consultant

(i .
T R e T - -

. Many systems use a file ko store control records needed for processing and ] '
% use the —-READ command to read the values at runtime. A common L
& problem with this technique is that if the control file is closed for any reason B
i (such as a—RUN), processing starts again at the first record of the file. In
% her article, Patricia Davis discusses several solutions to this problem.
1

common system requirement is 1o
use a file of conlrol records as
paramelers in a set of repeated
processing sleps. However, when
using the Dialogue Manager-READ command
to establish the next contro! record to be proc-
essed, the FOCSTACK is run and the input
control file is closed if lhe program invokes a -
RUN. Any subsequent -READ processing will
start again from the first record in the file.

Various techniques have been developed to
handle this problem. In addition to two methods
best used far small control files, this arlicle
describes several solutions involving operat-
ing system functions and lexl editors that, as
well as being more suilable for larger control
files, have lhe added feature of restart process-
ing facilities.

FOCSTACK Solution

One solulion suilable for a small number of
contrel records is to keep fllling the stack {i.e.,
no -RUN) until EOF (End of File) is reached an
the control fite. The end of the ¢ontrol file is
determined by testing the value of &IORE-
TURN, which returns a value not equal to 0 it

tha end of the file has been reached. This
solulion {an example is shown in Figure 1 on
page 22) may involve a very large
FOCSTACK; if operating system commands
are being used, care must taken to ensure that
commands are stacked correctly (e.g. -CMS
FILEDEF will ba run immediately, CMS FILE-
DEF will be stacked for later execulion). The
use ol some system variables requiring I/C,
suchas &RETCODE, causethe stacktoberun
anyway. In this technique, any -QUIT com-
mand would have the effect of abandoning the
whole job stream.

{terative -READ Solution

Ancther solution, also suitable for a small
numkber of control records, is to restart each
process at the beginning of the conirol file and
loop on he -READ until the #lh + 1 record is
reached. Two counters are used: lhe first,
&NEXT, is reset to 0 after each process has
been run; the second, &LOOP, is incremented
each time a process is run. As successive
records are read, &NEXT is incremented until
ils value equals Ihat of &LOOP. Inthis manner,
lhe required record is reached and the process
executed. Depending on the size of the file, lhig
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solulion may cause a significant increase in
pracessing time. Care must also be taken to
handle the next record correctly when control
records are to be skipped. A FOCEXEC dem-
onstrating this solution Is shown in Figure 2.

Delete Record Solution

A better solution might ba to remave the rec-
ords thathave been processed from the control
fite. The FOCEXEC shownin Figure 3 {onpage
24) involves the use of a CMS XEDIT profile to
remove the processed record. In this example,
XEDIT does not delete the entire file; when the
lastrecord has been deleted, itis replaced with
a single end record that can be recognized as
EQF (End of file). if the file were completely
deleted, the final -READ would fail. If it is
required that the file be completely dsleted,
then 'INPUT EOF' should be replaced with’
‘ERASE filename filelype filemode’ and
‘QUIT". Additionally, the lest for EQF should be
replaced with a -CMS STATE command prior
to the -READ command to ¢heck if the control
tile still exists, and the les! for 'EQOF" shouid be
removed.

A similar solution {shown in Figure 4 on page
24} is available within PC/FOCUS using TED.
{Note: any existing TED profile may need to be
saved.) Onthe PC, there does not appearto be
a problem when TED deletes the final control
record, and FOCUS will correctly processes a
-READ on the empty file. Unfortunately, al-

July 1989

though the TED method works under CMS
Release 5.5, FOCUS issues error mgssages
when processing the TED commands, and this
is therefore not considered a viable salution.
This is unfortunate, since the TED method
wauld have provided some operaling system
independence.

CMS XEDIT
Restack Entry Solution

It the input contrel file is required to be saved,
this can be done by adding an EOF record and
restacking the processed record at the end of
thefile. Processing stops when the ECF record
is reached. (See Figure 5 on page 25.)

If the control file is to be reused, any EQF
marker(s) must be removed. Care should be
taken to ensure that the conirol file is no! too
large to be handled by XEDIT or TED. How-
ever, if 1his is a consideralion, then a problem
with a [arge FOCSTACK or excessive -READ
loops wauld also present a prablemn. The ex-
ampleshowninFigure & (onpage 26) explores
the possiblility of using a CMS EXECIO proce-
dure to restart processing if any break should
oceur.

Conclusion

The advantage of the text editer and direct read
solutions is that the next control record 1o be
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processed is always the first record to be read,
and there is no added complication of deter-
mining if the FOCSTACK has been -RUN and
the control file reset. An added benelil is that
processing can be restaried from the current
contral record following an arror or if a system
abend has occurred and thal pracassing will
stopwhen an 'EQF' racord Is read or lhe end of
the file is detected.

With the added leatura of restart processing, a
more powerful {acllity Is available for breaking
suitable large processing steps inlo smaller
complele steps using a high-level key for con-
trolling processing via one of \he restart

processing

—READ techniques. Thisappreach may helpla
alleviate, for example, a large job going down
with disk tull errors, or it may save completed
processing steps from unnecessary re-running
duringaperiod of machine outage or unreliabil-
ity. Experience in this area seems lo indicate
lhat, in certain suitable situations, there is an
added efficiency when a singlelargejob stepis
split into several smaller processes.

Pravided that true errars can be trapped, this
type of technique opens up design possibilities
for automatic detectionandrestart of any unfin-
ished processing steps as soon as the system
is re-entered.

®

July 1989 FOCUS Systems Journal

23

L.




2
E—*(l e.
. -CHS FI_FIXKIT DISK FIXKIT XEDIT & (RECFI! FB LRECL 80 BLKSIZE 80
' -WRITE FIXIT :1 ,

; -WRITE F1XIT DELETR 1

. —WRITE FIXIT -
S =WRITE FIXIT
- =WRITE FIXIT
L —WRITE FIXIT

T« pefine the contrel file

RN e ')‘""‘.ﬁ_f’-m!{ﬂ_"_"

> —* Read the next control

*. ~READ INPUT STEST.H3. varlables
. —IF &TEST EQ

' —2 Determine if control record is reguired for processing

———— A— R ———— P ——

- Create an ¥EDIT Proflle to delete tbe last record processed
first record}

-* g] is used in the following code-to inhibit valuation of the &
-&|IF &IRETCODE EQ 0 &|G0OTO -DONE

INPUT ECF p:oce351ng

~DONE

FILE

-Cr3 FILEDEF INPUT DISK filename filetype filemode

record
© —HEADNEXT

EQE* GOTQ READECF ;

-1f record not reauired GOTO READSKIP ;

- =% Processing

D .
~*Run che single process
~RUN: -

) —* Label for control record to be 1gnored

*READSKI“ .

— Efter proc5551ng delete ‘the processed control record
~CMS XEDIT filename Llletype filemode (PROFILE FIXIT
~GOTO READNEXT

~* End of coentrol file uroc9551nc
", ~RERDEOF '

Figure 4

- Save ény existing . TEQ prafile
-B05 REMAME A:PROFILE.TED A:PROTILE.SAV

-* Create a TED Profile to delete the last record processed
-x{i.e. first reecord) ’

-DOS FILEDEF FIXIT DISK-A:PROFILE.TED

-WRITE FIXIT :1

—-WRITE FIXIT DELETE 1 .

-WRITE FIXI7 FILE

-+t Define the processing Contrel [ile .
-0QS FILEDEF INPUT DISK drive:filename.extension

-* Read the next control record
-RPERGNEXT

-READ INPUT wvariables......

=IF LIORETURN NE 0 GOTO RERDEQE

{conﬁnued@ﬁi

24
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Using Session Monitor To Store |
Variables For Batch Processing

Steven St. John
HCA Information Services, Inc.

b
. %«
g
3}
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The ability to retain FOCUS variables for future use is often desirable when
coding an application. However, these variables are erased when the user
exits FOCUS. Steve St. John uses the Session Monitor to store these

ariables are powerful tools for

FOCUS programmers. They are

frequently used to allow end-users

to enter screening criteria to be
used in FOCUS programs. One limitation of
FOCUS variables is that they are only active
during a FOCUS session. When a user exils
FOCUS, the variablas disappear.

This article presents a technique for retaining
interactively-generated variables for luture use
by passing the values from an inleractive ses-
sion to a batch file. The lechnique uses the
Session Menitor currenlly available only in'the
VM/CMS and MVYS/TSO environments.

Retaining Interactively-
Generated Variables

The CARMENU FOCEXEC shown in Figure 1
{on page 28) begins by initializing a caunter
and lhe &&variables lo be used in the subse-
gquentibalch job. The following numberedpara-
graphs correspond to the numbersin Figure 1.

1. The end user is prompted via -CRTFORM
to enter values for the variables. In this
example, the variables ending with 'COND
{i.,.e. &&COUCOND, &&CARCOND,

variables in a batch file.

&RAMOQDCOND]) are populated with valid
FOCUS operators, such as EQ, GE, or LT.
For lhose variables ending with 'VAR’, the
user enters a value such as ‘U.S.A.’ for
&&COUVAR or 'FORD OR PEUGOT for
&&CARVAR.

. After the user has enlered the information,

the valus of the counter directs control to
the proper Dialogue Manager label, inilially
CARAMPS1. .

. The file CARAMPS1 is then allocated and

the Session Monitor, which stores terminal
input and oulput in a stack in core, is
switched on. The FOCUS command '? &&'
is issued, displaying all &&variables and
lheir values on the screen and thus placing
them in the Session Monitor stack.

. The Session Monitor command /TOP

moves the pointer to the top of the stack,
and /SAVE CARAMPS1 stores the stackin
the sequential lile CARAMPS1.

. The Session Monitor is switched off and Ihe

batch job, CARJOB1, is submitted. CAR-
JOB1 will use the variables Irom the CAR-
AMPS1 file. Dialogus Manager routes
control back to the top of the FOCEXEC,
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Figure 1

—5ET
—-SET
—SET

£ ECOUCOHD="
& &COUVAR= '

_8ET LECARCOND="
-SET &SCARVAR='
—SET &&MODCOND='
_SET ESMODVAR='

-+ [NITIALIZE VARIABLES
S&CCUNT = 05

L
r

-TOP .
_% IKCREMENT COUNTER:

~GET &&COUNT = SECOUNT + 1;
_+ pRoMPT USER TOR VARIABLIS

—CATCLERR '
1. -CcrTFORM LINE 1

3. -CARRMPSL ' T lveTn
P50 FRES F(C&WSD -
"SET SM-=0N
- 7L }
. 4. /TOP ”
/SAVE CARAMPS1 .
. SET SM=OFF -
y TS0 SUB (JCLLIB.JCL{CARJOB1))
_‘RUN " . I.' P . .
ZeoTo TOR -
—CARNMPS2 :
TS0 FREE T(CARAMPS2)

SET Sti=CH
? L& .

JTOP
/SAVE CARAAMPS2

SET SH=0FF
T;o SUB {JCLLIB.JCL (CARJOB2))
-RUN . .

* —GOTO TOP.

-EXIT

_n - CAR REPORT

<. I.&5MODVER ) <18
w pagss (ENTER] TO CONTINUE OR (ALT + 3} TO QUIT.

5. _tr GECOUNT.EQ. 1 THEN GOTO CARAMPS! ELSE o
" TIr LACOUNT EQ 2 TREN GOTO CARAMPS2 ELSE GOTO EXIT:

790 ALLCC FI(CARAMPS1) DA('FOCUS.HOLD.CARAMPSL') - SHR -

TS0 ALLOC F{CARRNDS2) DA ( 'EOCUS , ADLD . CARRMPS2” ) “BHR"

v SCREENING <7B
_n  rRITERIA COND VARIRRLES - <78
] —— _-———— TmmerTmTmes—— ' <78
v COUHTRY <,1.&&COUCOND <, TI,&&COUVAR <78

. - AR <. L. &&CARCCOND <.I.45CARVAR <78
- MODEL <, T.&EMODCOND

é?q_

lhe counter is incremented, anq the
_CRTFORM is redisplayed for user input.

The use of a counler 10 direcl Diqlogu‘_a Man-
ager flow allows the use of multiple files lor
storing variables and mulliple batch jobs. This
prevenls lile contention between lhe online
and baich jobs and enables the balch jobs to

execute congurrenlly.

FOCUS Syslems Journal July 1989

Transferring The Variables To
Batch Jobs

Assume that the user enlered 'EQr and 'U.S.A."
for Lhe country screening criteria and 'EQ' and
‘FORD' lor car. The resuliant CARAMPS file
is displayed in Figure 2. Note the algorithm
used lo list the variables in response to the '?
&& query. The variable names are listedin the
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order of fewes! characlers. Thus, &&COLUNT,
which conlains 7 characters, is listed first. The
variables names with 8 characters are listed
next, lollowed by those with 9 characters.
When maore than one varizble name has the
gsame number ol characters, they are secon-
darily sorled alphabetically. The batch job
{CARJOCB1 shown in Figure 3} using these
variables relies on knowledge of the order,

CARJOB1 begins by inilializing the variables,
then performs a —READ on CARAMPS1.
Since variables with names of 8 characters will
be read lirsy, the field &VALUE 15 delined as

A4Q, corresponding to the vari-
able's format in the online
CARMENU job,

Other variables, which eslablish
the IF conditions in the upcoming
TABLE request, are determinad
based on the values of the vari-
ables. After the last variable,
&&MODVAR, is read, Dialogue
Manager passes contral 1o the
second —AEAD, which reads the FOCUS op-
erators and sets lhe lormal of their values as
AZ.

When the last record of CARAMPS1 has been
read, &IORETURN is sel to a valua other than
0, and Dialogue Manager direcls control to the
label -REPCRT.

The TABLE request is execuled using the
variables as screening criteria. A sectionofthe
oulpul {Figure 4 on page 30) shows that the
variables have been delermined and inserted
into the FOCEXEC.@

- Figure 3
—* cnn.ioal

L INITIALIZE vnnmsu;s
;-SET GL&COUVAR = '
* ~SET &5CARVAR = !

-SET LEMODVAR = !
. =SET &&COUCOND = * *;
-—SET E&CARCOND = ' . '; .
. —SET &&MODCOND RN

' -= READ 'cnmursr TO' OBTAIN OPERAND!
| ~READVAR o .
" “READ CARAMPS1: &SPACE‘.l A2. GAMPER.AD.
-IF &IORETURN NE. 0. GOTO. REPORT;

0

. -IF. AMPER EQ '5&COUVAR' GOTO COUVAR ELS
' —IF &AMPER EQ '&&CHRUAR' GOTQ, CRRVAR ELS

~mCOUVaR . ’
=SET EECOUVAR = &VALUE,

['<SET §&COUIF = IF GSCOUVAR EQ * * THEN '

_ ~COTC READVAR:

~CARVAR
_—-5ET LECARVAR = &VALUE;

" IBET &5CARIF = IF &5CARVAR EQ * ' THEN °

*. ~GOTO READVAR;

.. ~MODVAR

' ELSE 'IF CAR '
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An Automated Method For Verifying
FOCUS Database Integrity

T

Eric Heilner

Federal Reserve Bank of New York

n any data management systern that

uses list slructures to store information,

it is essenlial that pointers are properly

maintained. If a pointer becomes dam-
aged, every record following the damaged
pointer may be lost, since there is no a priosi
method to determine the next record and
restore the chain. While this is a very rare
gceurrence in FOCUS, there are several
scenarios where pointers can become dam-
aged.

+ System failure. if a computer crashes in the
middle of a multi-segment transaction, it is
possible that only part of a record will be
correctly entered. This only occurs on cer-
tain operating systems {a.g., MVS without
the Shadow Paging option).

» Discrepancies between the master file de-
scription {MFD) and the physical file. While
FOCUS does an excellent job of preventing
such discrepancies, there are at least two
exceptions:

{i) The SCAN FILE facility does not perorm
run-time checks to verify that the segment
size in the MFD is equal to the actual seg-
menlt size in the physical database. Thus, if
anew field is added to a segment or the size
of an existing field is increased and a

RECRG is not done, FOCUS will averwrite
the next physical segment instance on a
SCAN update and destroy the painters.

{ii) Itis possible to create a file with recursive
segmenls, add information lo that file, re-
meve the recursive segments from the MFD
without doing a REORG, then do a MODIFY
against the file. | have observed one situ-
ation invaolving a complex COMBINEd
MODIFY where the recursive painters were
overwritten with data.

A simple way to check for integrity problems in
a FOCUS database is to compare segment
counts in physical order {obtained from a ?
FILE) with segment counts in pointer order
{using TABLEF FILE). itthese are notidentical,
the database has been damaged. Unfortu-
nately, this process can be very tedious if done
manually, especially if a large number of data-
bases need o be checked daily as a precau-
tion. This technique uses a FOCEXEC thal will
do the comparison for any FOCUS database.

Analysis Of
Procedure Code

The design of this procedure presented sev-
eral interesting challenges in coding, namely:
{continued on page 33)
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It is often a good idea to adopt precautionary measures to guard against
occurrences of system problems. Eric Heilner demonstrates an automated
technique to check for integrity problems in a FOCUS database.
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Figure 1

-* £1 ig the name of the FOCUS database being checked., It must reside in -
-* the current MASTER T
—drkdrh ko W AR ARk
SET, ALL = OH
v-i*ikﬁkﬁ*hﬂ*l‘)hn*n_ﬁﬁt*
-PART1 . .
-4 Use Scssion Moniter to put the results from ? FIIE into FILEST1. In the'
—-*PC or VAX environment, this could also be accomplished by T LADEFLng
‘—*BYSPRINT te a file and then doing a ? FILE.

—

~-* CHS FI FILEST] PISK rILE FILEST1 A (LRECL B0 BLKSIZE 6160 R.._CE'M FB)
© —* T50 RALLOC “(rILESllJ SP(2) BLOCK(6160) LRECL(80) RECFM(FR)

SET SM=0ON

? FilE &l

/ToP

/0 ..

* /SAVE -100 FILEST1
- 5ET SM=0FF
=R
ok w ko ko W .

-PARTZ
CHECK FILE &1 HOLD
- x i

" -4 Determine the segment names being checked and put in £ile SEGNAMES.
=* . Ignore unique and cross reFerencea segments.
TABLE FILE HOLD .

PRINT SEGHAME : TR e

IF SEGIYPE EQ- ' LOR - TEgHT
- ON TABLE SAVE AS SEGNAHES

END. -

=RUN .-

~SET &SEGCOUNT = SLINES ;-

_kk}(k)\*!**ilkt**iit*t* . -
—* Genera;e ‘the TABLE FILE ccde that will count the SECMENT instances.
'—*PR FIELD must.be 80 bytes to ensure’ that the sure file CPT:IELD Wwill
f*have the proper LRELL. to be 1ncluded im Part- 3.

- DEFIME FILE HOLD .
.‘?\POS/.IM. WITH FIELONAME. . B
F_COUNT/IS. WITH FIELDNEME '~ F COUNT + 1 ; - ' UL
PR_FIELD/AB0 WITH FIELDMAME = IF (F_COUNT EQ 1) THEN
-IF {6SEGCOUNT EQ 1) GOTC ONE_SEG ONLY ; - RN

HEXBYT(l’.), APOS] H

Iton u.

"WRITE CNT.' | FIELDMAME {| '/I08 AS ' | APOS | SEGNAME | APOS ELSE, -,
. 'OVER CNT.' | FIELDNRME || '/I08 AS ' | APOS | SEGNAME | APOS ; .- -
~GOTQ . ENI* DEFS - . ' . o
: -ONE SEG ONLY TR .
- "WRITE CNT.' | FIELDMAME ]| '/103 A5 ' | APOS .| SEGNAME | APOS- .-
"OVER CNT.' | FIELDNAME || '/103 AS ' | APDS '} APOS | ' NOPRINT' ;

~END DEFS

TABLE FILE HOLD

WRITE FST.PR FIELD

BY SEGNO NOEBRINT

BY ‘SEGNAME NOPRINT

IF SEGNAVE EQ [(SEGNAMES):

IF SEGTYPE EQ ' ' OR 'S§r'

ON TABLE SAVE AS CNTFIELD

END

~RUN
_&t*i*lt**tit*i**l’*llR'{r#!kt*twi‘ti*kl’lhﬂ(k
~PART3

~-* Count the SEGMENT 1n5tances in nolnter ordar and put the results into
-+ fila FILESTR
TABLEF FILE &1

(continued)
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£.0) GOTO BADSTUFF i
o e

» How can a TABLEF be generated against a
dalabase if the fieldnames or the structure of
the file are not known?

= How can the results ol the ? FILE and the
TABLEF be fermatled so they can be com-
pated (presumably by a MATCHing report)?

The solulion to the first question is to use
CHECK FILE HOLD to generate ihe aciual
code used by the TABLEF. The answer o lhe
second queslion is 1o put the resuils of bolh lhe
? FILE and the TABLEF into external SAVE
liles and create MASTER descriptions for
each. The code is shown in Figure 1 and is

broken down into five major parns:
1. Putthe resulis from the ? FILE into FILESTT.

2. Generate FOCUS code that will be used by
the TABLEF FILE.

3. Run the TABLEF FILE using the code gen-
erated by part 2 and SAVE the resulls in
FILEST2.

4. MATCH FILEST1 and FILEST2 and HOLD
any diflerences.

5. Print the resulis.

July 1889 FOCUS Systems Joumnal a3
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The master file descriptions (MFDs}) for
FILEST1 and FILESTZ2 are shown in Figure 2.

The best way 1o understand the methodology
is to praceed backwards from the MATCH in
Part4. Since the outputirom a ? FILE is already
in an accessible format {one record per line,
with each record containing the segment name
and count, plus same extraneous headings
that can be easily tiltered oul), an obvious
strategy is to lorce the gutput of ihe TABLEF
into a similar format. FOCUS provides ameans
of doing his with the OVER option. 1deally, the
TABLEF code would look somathing like:

TABLEF FILE filename

WRITE CNT.a-field-from~segmentl AS
‘segnamel’ OVER CNT.a-field-from-

segment2 AS ‘segname2’

OVER

etc,

ON TABLE SAVE AS FILESTZ FORMAT WP
END

In this way, the rasulls of the TABLEF will be
one record per line, with each recard contain-
ing the SEGNAME and a count of a field in that
segment. Parts 2 and 3 generate precisely this
code. {Note: This is similar to the VALIDATE
FOCEXEG shipped with FOCUS.)

FILE=FILEST1l, SUFFIX=FIX,$§
SEGNAME=FLLINFOQ, $

FIELD=FILILER, ., RO2, R02,5
FIELD=SEGNAME QFIL, , ROB, RO8, S
FIELD=FILLER, , AQ4, 04,5
FIELD=ACTIVE_CNT, , AOB, 08, 5%
i FIELD=FILLER, , A58, ASB, 5
] DEFINE
B ACTIVE QFIL/AB=IF (ACTIVE CNT EQ ' ') THEW ' 0!
: T o A AT L7, e oLl nTTEeR Ty
$FILEST2 is used to report against the HOLD file produacl Ly Ve thpdkdy

SSAVE FORMAT WP.
FILE=FILEST?, SUFFIX=FIX,$
y SEGNAME=TOPSEG, §

FIELD=ACTIVE_TAB, , n08,

i

SFILESTL is used to report against the results of the 7 1L

$It may need modifications for PCs or non~IEM operaling systewrn,
$depending on the layout of the file produced when doimg o

FIELD=FILLER, , RO2, a0z, §

SEGNPME=FL2INFQ, PARENT=TOPSEG, OCCURS=VARIABLE,$
y  FIELD=SEGNAME TAB, , noB, AOB,§
FIELD=FILLER, , n02, A02.5
ADB, §

SN ol S I T o Ty e W
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in Purt 2, GHECK FILE HOLD datinmin
which llelds 10 aaunt, Onw Tinkd lisiin QRN
segmont I8 selsaled, At n Ny of TABY
coding I plaoed In (e B0:byis EFINEG]
PR_FIELD, WRITE CNY, Fiebdngies {8
used Inoload of a ehripls GOUNT &8
resulls of the COUNT varl) drm Alwaya il
format, whiciy would Bl th (s aif ﬁli_l‘ P
dure to nogmons wihh lewaf N §(H
instancos. Tha purpase af his RGBT

the DEFINE 8 6 Insure 11l ADABIRE:I
output of tha TARLEE will ba JUanl
fields/segmonits. Il \herg 15 only DN Sugi
the databaso, an addiloni) dim
added; otherwlap, Il Bagmeént
appaar over tha count Inatund of
line. Uniquo sogments aré 01 G
they are alwaya preeenl, -

.

creates one final problem 16 §
FILEST1 can bo comparad
leas! on TSO and CMB),- Tl
duced by the FORMAT WH aill5H i
record length filo with & biankK Ry
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appearing first;, a one segment MASTER can-
not handle this situation. The solution is to use
a two-segment MFD for FILEST2. The rool
segment picks up the initial record, while the
child {with OCCURS=VARIABLE} picks up the
remaining information.

implementation

When this procedure is run, two ? FILE listings
{one from the initial ? FILE, the second from the
Session Monitor) will be displayed belare the
actual resulls from Part 5. This creates a very
cluttered ook and makes the procedure im-
practical to use with many databases at once.

For this reason, it is recommended that the
proecedura be run in bateh mode, with SYS-
PRINT allocated to & temporary dataset thal is
deleted at the end of the job and OFFLINE al-
located to wherever is most convenient (typi-
cally the screen output listing). By doing this,
the output from the ? FILE listings is split off
from the results {a sample JCL is shown in Fig-
ure 3) , Of course OFFLINE mode must be set
for this to wark.

Two additional caveals should be noted. Spu-
rious inconsistencies can be generated if the
database is up-
dated after the ?
FILE is generated,
but before the
TABLEF is com-
pleted. Adalabase
should always be
checked twice be-
fore assuming a
problem exists.

Also, If there are
narecordsin afile,
the TABLEF will
not work, and an
incorrect result will
be reported. This
can be easily de-
tected and shoutd
pase no problem
for most program-
mers.

Fixing Bad Pointers

FOCUS pravides at least two methods of cor-
recting damaged peinters. The REBUILD
REBUILD aption cleans up all pointer-related
discrepancies {(at least all problems that this
authar has encountered}. However, as previ-
ously mentioned, segment instances lollowing
the bad pointer may be losl. if the bad pointer
is on the root segment, a betier approach is to
do a TABLE FILE, dump the enlire file, then
FIXFORM the information back into the file.
This method is superior because TABLE FiLE
retrisves the top segment in physical order,
thus circumventing any bad pointers.

Thanks to Doug Lee for providing useful sug-
geslions and verifying that the code worked
under CM3.
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he SORTHOLD subcommand in
MODIFY provides a mechanism to
reorder the records in the scratch
pad area {SPA). CRTFORMSs are
often used to update or display multiple rec-
ords on ang screen. The order in which these
records are shown on the CRTFORM can be
controlled through the use of PF keys on main-

frames.

Faor example, in Screen 1, the user is shown a
list of employees, their social security num-

Frank Roberts have deve mpcd H;lg leein “"f..
SORTHOLD to dynantically redon! yeeus
played ort a CRTFORM,

The MODIFY requast In Flgire LAl
accomplish this regoring, - || &.P
lected requesting an altarnalive B,
program branches to & CABE I WJ]
a SORTHOLD subcommand, THii#
occurs in six CASEs » BBNLOW,
NAMELOW, NAMEHIGH, BALR
SALEHIGH. In each Ihé BYMAX (A}

SORTHOLD BY (NTGHEAT) BIE(G] '
BY [HIGHEST] FTELOE

bers, names, and current safaries fromasmall | Afterthe resorting, the program bran)
payrollsystem. The list, by default, isdisplayed | to CASE DISPLAY to display {lo-ijBf

in social security number order. However, order requested,

some users may prefer to view the listin name

or salary order;
some may wish to

select ascending or ( Screen 1

descending order.

As shown in Screen SOC SEC HO NAME SR
1, the user can se- 123-45-6789 Salvador, Michael 000K
lect an order by 567-45-1212 Albartseon, John 1 Lhj
choosing a PF key 678-11-1111 Barton, Kim [T
: 789-11-1344 willy, John (IR T

from the list on the §76-12-1234 Masters, Elizabeth IR
bottom of the
screen. When the T BY LOWEST 01=SOCSECNG  PFOS-HAMI 1] ALART

H SORT BY WE ~> BF0q= i TUhH -k ". Ahrt=ialhb .
PF Bey 1S presse_d. BY HIGHEST—> PF14=50CSECNG PF15~HAME b1 L6 - niany .
thelistis resortedin oR -> PFO3I=EXIT PROY=DACE 13 by
the desired order. e
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Figure 1

- MODIFY FILE PAYROLL
COMPUTE PFKEY/A4=;SCREENINDEX/IS5=;
L HWEXT SOC_SEC MO
.. ON-NEXT - HOLD SCC_SEC_NO HAME SALARY
QN NEXT - GOTO TOP
oM No‘csx'r GO‘I‘O DISPLAY

“CASE, DlsPLmr
'RTEORHLINEI . R -
' .- PAYROLL DISPLAY SCREENT -

_I N‘ A}{E" .

TRDINAME (1) > ) !
1T <D HAME (2) > ) <D.SALARY t2)>"
L D.NAME (3} ' <D, $ALARY {3) 3"
AD.WAME(4}>» - - - - <D. SALARY (42"
<D NAME {5} > <D. SALARY (5} 3"

SDRT'T-}E'}Y‘I:-(;WEST —» PFDA=SOCSECND PFOS=MAME PFOG=SALARY "
. BY BIGHEST—> BF14=SOCSECHO PF15-RAME PF16-SELARY "
OR'\" . . =» PFQ3=EXIT PF07=-BACK BFOB<FORW "

. 2 GOTQ EXIT - = ELSE
] : - ' GOTO BACKONE ELSE
- - 070 FORRONE . BLSE-
X ;‘_'PFM' GOTO. SSNLOW ELSE
"v-pm' GOTG SSMHTIGH ~ELSE-
' -NAMELOW ELSE -
i pms'  GOTO, NAMERIGH ELSE
“IPFEEY. GOTO,_SALLOW . . ELSE .
: ‘sm.mﬂ 'ELS"‘ stpm ;-

~ [ COMPUTE, TEMPINDS :.'SCREETNIND:.X -5 .-'

'SCREENINnnx +5;
SCREENINDEX =~ IF: TEMPINDEX GT momcoum - 5}
CTHEN Hor..ncoum - 5 ELSE TEMPINDEX ;
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view:

ould you briefly describe SQL
Serveras a product, ils goals in the
markelplace, andthe class of appli-
cations af which it is pointed?

SQL Server is a database engine with the
quality, performance, and power previously
feund only on mainframes and minicomputers.
It supports the lull range of business applica-
tions, from mission-critical transactlion proc-
essing systems all the way to flexible decision
support systems.

For example, an SQL Server workgroup can
support transaction-oriented users accessing
accounting or inventory dalabases via FO-
CUS, dBASE, or C language applicalions, at
the same time olher users access those dala-
bases through Lotus 1-2-3, Paradox or Excel
far reporting and business analysis.

Fromthe PC network point of view, SQL Server
is a dramalic upgrade lrom what people have
done with the back-end file sharing model
that's current among PC database producls. If
you look at it from the mainframe or transaction
processing point of view, it's a way to accom-
plish, in a much more flexible environment,
missicn-critical applications thal have been
relegated o a host-terminal setup in the past.
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Dave Kaplan

SQL Server is one of a new crop of client-server dalabuse producti cirtend
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the same ballpark as you are with SQL Server.
When you ook at the 6 meg tolal, lhat's the
base configuration for OS/2 plus LAN Manager
plus SQL Server, and anybedy else running in
the same enviranment will still require the
operating system and the network to be there.
SQL Server itself, depending on cache and
buffer size, is going to account for perhaps 2 or
2 1/2 meg of that.

Scin a very real sense, we compare favorably
to ather products, and in terms of retail pricing,
that's also true; we're probably at about the
middle of the range as far as competitive prod-
ucts are concerned.

A related resource issue is not only whatis the
base memary configuration, but how much
memory do you require per user connected.
SaL Server is quite efficient in that respect,
taking in the neighborhood of about 40K per
connection. In a typical environment, the first
€ rmeg for entry configuration will get you lhe
first five or len user connections, depending on
ransaction volumes. At 40K per connection,
avery meg added o the system beyond the first
6 enables you 10 connect another 25 users.
Other products literally require as much as
512K per user, 5o for every meg you add to the
system you can add another two users. That's
a prelty dramatic difference.

Da you see the markelplace opporiunily as
being the sizable firms porling mission-critical
systems?

Yes, but not 1o the exclusion of, say, decision

suppart systems connecting a warkgraup of
spreadsheel users. Many early adopters of
SQL Server are corporate MIS depariments,
sophisticated systems integrators, and nel-
work-oriented VARs. If you look at the latter
two categories, the end customer is still typi-
cally the Fertune 500 or 1000 company. These
are the people who are blazing the trails; they
realize that with the type of software repre-
sented by SQL Server and the type of hard-
ware it can run on, mission-eritical applicalions
can be doneior a fifth or one-tenth or even ane-
twentieth the cost of the way they're imple-
mented today.

A lot of SQL Server's strengths really recom-
mend il in the missien-critical environmentina
way that other competing product offerings are
not nearly as likely o — sheer transaction
throughput, the robusiness of the database
engineitself, the ability to enforce dataintegrity
at the database level. These are things that go
beyond ordinary SQL implementations, and, in
our experience, they are things that seem to be
important to corporate users.

There sesms o be a lrend associated with
what Microsolt and IBM are doing to expand
the mission of the operaling system ilself. If
you look at 1BM's OS/2 Exlended Edilion,
suddenly the network/communications func-
tions and the database functions are being
perceived not as separale applications, bul as
extensions of the operating system ilself. Is
this purely due io the fact that these demands
are typically heavy users of system resources;
is it that this is where the money is going o
come from? What is the ralionale?

It's part of the ongoing evolution in computing
that, as services are recognized as being
generic with succeeding generation of compult-
ing technology, it makes more and more sense
to incorporate those services at the system
level. To turn back the clack, it was only 30
years ago that people were programming in
binary, but compilers and fourth-generation
languages like FOCUS came along and
changed all that. The database and cornmuni-
calions areas certainly make sense as serv-
ices that, especially in a connected anviron-
mant, belong in the system level of the soft-
ware. [BM's direction reflects this fact. Their
architecture makes very good sense for the
IBM environment per sg, and especially for the
enviranment with a lot of PS/2 machines can-
nected principally to IBM hosts.

SQL Server complernents the 1BM preducts,
offering SQL capabilities that have good inter-
operability with the I1BM offerings, and that also
maximize what you can get out of the LAN
itsell. Wewill also offer connectivity to ahetero-
geneous world, including 1BM and non-IBM
systemns alike. Applications such as PC data-
hases, spreadsheets, accounting systems,
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and the like, all need to access dala from a
variety of remole data sources and still have a
local high performance data source available
1o them over the LAN. That's where we see
LAN Manager and SQL Server providing a
systems-level foundation.

There was a time when access methods
(ISAM, VSAM) removed the need to program
physical record access. Soon we couldn't live
without them. The level of

N —— g

A lot ot the ralofionnl angirog on e thar il
have cora tachnologlos thit e bk Lo WA |1
70's and early 80's whan paopte theugii Higl-
the most you could roally do withniolidtonul wak
an ad hocquery systiin, or ndnuinion wiipiidf.,;
system, with a lew vgora ol bosl BUL BrivE

aimed al a largar spoctium of ap)luatigns
including the raafly high perlotiniaiig ik
well. :

powerin a single command
available to the program-
mer has been raised sub-
stanfially, and 4GLs, like
FOCUS are a good ex-
ample of thal. Now we can
just say, PRINT this.

“Most of the implementations Today, “nealubln” DB
that people are talking about
are single vendor, or lomoye-
neous, solutions... the mnjor
issue is distributed update.”

that i a datlmay WS
implomanted, lef's a8y, 43
306 earver fn (pnBlilg.
Hmit, we can jutng i Ang
lovel of power by meviik]
minh In the nat {00:§

In a similar fashion, we're extending it now by
pulting APIs into the environment and saying,
“ode the call like this and we'lf do alf the work
for you." it seems to me thai the danger in this
is that we standardize on whatever is there,
regardless of how afficient it may be in a given
siluation or configuration. You have system
{ables in SQL Server containing physical infor-
mation that may be used in query optimization.
Can you discuss that a little?

SQL Server's query optimizer is very efficient,
making use of index and 1able size information
that is dynamically mainiained by SQL Server
itself. Butbesides the query side of things, SQL
Server is the first relational DBMS that has
been designed from the ground up to handle
heavy-update transaction systems at the sama
time.

With Sybase, we have perted this technology
10 the OS/2 environment and added a number
of extensions that we think are quite impor-
tant in the PC world, ke browse mode with
update, large text, and image dala types that
are now also offered by Sybase on its other
platforms.

This makes far a scalable server strategy — an
0812 SQL Server in the PC wotld hal will also
be sold by Microsoft OEMSs, and SQL servers
from Sybase on olher platforms (Sun UNIX,
paraltel UNIX systems, VAX systems, etc.).
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that support distributed database processing.
Cne of these is the ability 1o do distributed up-
dates against multiple SQL Servers using a
twa-phase commit protocol.

Today?

Exactly. For example, the first release of the
product supports a scenario that has savings
accounts on server A and checking accounts
on server B, and a teller issues a transaction
to debit savings, and eredit checking. Youwant
that transaction boundary to be respected, so
Ihat either both vpdates take place or neither
one ol them lakes place, and you can roll back
if necessary. SQL Server, | believe uniquely
among relational databases, supports this
distributed update capability.

Transact-SQL (the SQL language implemen-
fation used in SQL Server) has a synlax that
delines Begin Transaction and End Transac-
tion so you can define logical transaction
boundaries.

Right. Now, the way distributed updale is done
today, it's not transparent o the programmer.
It can be quite transparent 1o the end user, but
the programmer has to explicitly code the togic
that says savings is on A and ¢hecking is on B,
Once that's done, though, the servers them-
selves cooperate at run time in a dynamic
tashion to make sure lhat both updates took or
that neither ane of them took. In fact, that could
apply whether il was lwo updates or ten up-
dates; the servers themselves cooperate to,
make sure that it happens.

Another capability of SQL Server is the ability
to do JOINs across multiple databases on a
singla server. So even though adatabaseisa
logically separate entity, you could have a
JOINthat transparently links Custemer lable in
database A and Order table in database B and
presents a unified view to the application. The
next step, obviously, is to evolve to the peint
where there is location information in front of
tha database information that is distributed
around the network.

There has been considerable discussion of the
performance of LAN Manager; Gordon Leftwin

{the architact of 05/2) has been quoled to the
effect that it has not been that compelilive. It
seams that Microsoft feals that the benefits of
LAN Manager seem lo emerge more clearly
when mulliple users are added {o a nelwork,
and Novell tends to show fow-level numbers
that ara very favorable even under small loads.
Can you comment on that?

| don't think it's accurate to say that LAN
Manager is slower than Novell across the
board; in faet, we've done benchmarks that
indicate LAN Manageris considerably fasterin
many areas.

Novell seems {0 tune up well at the low end of
{he processing spectrum. When you do lests
that send small data packets across the net-
work, Netware seems to do well. On large
chunks of data, LAN Manager does better.

Therelatedissueisthatit's notjustthe LAN, il's
what you use it for. In particular, if you look at
the combination of LAN Manager and SGL
Server as compared to Natware and anything
else, whether it is Novell's own Btrieve engine
ora adatabase server running on Netware, we
think the side-by-side comparison would be
very stark, wilth a very strong performance
edge far the LAN Manager/SQL Server combi-
nation. This is parlly on the slrengths of SQL
Server and partly on the fact thal you're using
the database server to gel around what has
been the wholedifficulty with multiuser PC da-
tabase pracessing until now, and thatis having
to do explicit back-end record locking, navigat-
ing databases, network calls, importing entire
tiles to the front end, and that sort of thing.

Also, as we've said all along, the direction for
05/2 is toward last installable file systems.
The nice thing about SQL Server being just an
O5/2 application—we are, literzlly, a plain va-
nilla OS/2 application—is that we're able do
deal with multiple users and neiworks through
LAN Manager and with file systems through
08/2, When you slide in a new high-perform-
ance filo syslem under OS/2, SQL Server sits
there unchanged, except thatitruns a lot faster
because il's a disk-intensive application. So
we will ba one of the first big winners with a
figh-speed installable file system,

July 19889  FOCUS Systems Joumnal

41




At this lime, you don't support calalogued
views?

Yes, we do. There is a system table in SQL
Server called sysobjects that shows every-
thing on the system — tables, views, triggers,
stored procedures —including views (see Fig-
ure 1). Aquery on thattable, where type equals
V, will get you all the views in the syslem.

The one major thing you've been faken o lask
for most is the lack of the UNION verb...

We're adding that in; it's real obvigus. We
should have UNION in SQL Server during
1990. Meanwhile, we support temporary
tables, which allow you to

e S———————————————

or even hundradn of thebs businune poliiog
that constrain tho woy dalé s Uesrl. Othotwlan,
even though Individual plecag of datis miay lonh
fine, they'ro raally gotiing cotuptael ar vl i
sync when you ook ol Il glohally actroan Lhe
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able, inventory, and 80 on, You osrinlily Havi
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do a UNION-type function
quite etliciently.

There are number of alfrac-
tive fealures that are fairly
unigue in SQL Server: trig-
gers, rules, defaults in the

“The need to enforce data in-
tegrity at the level of the data-
base itself has been recognized
as a need for years.”

tency and Keep lﬂlﬂ?ﬁi
sync al the dntulyugs av

but, at least In fainic
sysloms, tha  Informiljg
rasourcs was ganifoll
one organization, iy
tho corporald MIB- g8

calalog, stored procedures.

All these things are a significant exlension to
what is perceived as the benefits of an SQL-
based database architecture. Can you ad-
drass some of them?

Lel's look firsl at the business requirements
that call for these soris ol things. If you look at
any business environment, there is so much
interdependency between the pieces of infor-
malion that a business deals wilth. For ex-
ample, you have an accounting systemn that
consists ol a general ledger, an accounts
payable module, a purchasing syslem, a
human resource system, and an inventory
management syslem.

All of these things have implicit rules or busi-
ness policies underlying them. How do you
enforce, for example, a siraightforward and
obvious business policy company-wide that
says “Don't delele a customer if that customer
has open orders?”

Referential integrily, in other words.

Yes. You can think of your own company's
business life and realize that there are dozens
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You can’l build the handling into the clisnt
piece; it has to be server-based.

That's the whole issue. In the current environ-
ment, using ordinary SQL technology, the only
choice you have is to build it inte the client,
which is really an untenable situation in a LAN
environment. So SQL Server confains a
number of extremely imporiant capabilities,
including some of the ones you enumerated,
that allow you to handle this sort of situation.
One of the most important is a fealure called a
trigger.

A trigger is an implicit stored procedure; it is a
way {¢ enforce that referential integrily rule or
business policy within the database itself. So
even though you may have completely sepa-
rate and disconnected tables for customer
information and orderinformation, i somebody
comes in and issues a delete request against
the customer table, this trigger fires and goes
off and checks the order {able.

It could actually go off and do any one of a
number of other things, but the most siraight-
forward example, to get back to the scenario
we gave, is that it goes off and checks the order
table and basically reports back—does Bill
Jones hava outstanding orders on this table? If
the answer is yes, il disallows the delete and
sands a message back to the application io let
it know that the delele can’t happen and the
reason why. [f the answer is no, then it goes
ahead, assuming that this is the business pol-

icy, and deletes. This is a very robust way for.

enswing referential inlegrily.

It doesn’t matter where the delele request
came from. This could be a single SQL Server
being accessed by 50 different applications at
the same time. &t could have been that single
spreadshest userwhoissued adelete request,
and SQL Serverwould stopit and trap it right at
the tevel of the database itsell.

When you think about the business policies
that we were describing before, some of them
boildowntothe simplaclassicrelerenlialinteg-
rity problem. This almost just a sef theory
problemn that occurs in relational databases,
i.e., how do you make sura that the integrity of

reference hetween the primary key {{he cus-
tomer table) and the foreign key (the order
table) gets maintained.

It turns out, though, that if you step back to the
business issues at hand, there are many other
business problems that can’t be reduced sim-
ply 1o a referential integrity check. Anexample
might be something like a payroll systemn in
which you want o determine the age bracket of
the employea, where they live, social security
number, number of dependents, things of that
nature. Then, based on that information, a
complex lookup process is performed against
avariety of different tax tables and policies and
finally a single figure is compuled as the with-
holding amount on the employee’s paycheck.

[fyau think about the process from beginning fo
end, it's a fairly complex set of programming
legic...

it's a program.

Exactly. It's gotbranches, it's gotloops, it's got
ilow control and the rest-but at the same time,
it's the type of program that has impticit busi-
ness integrity built in to it. M you dom’t do it
praperly, you're going to end yp withholding
too much or too little, you're gaing to have the
government an your neck, or you're going lo
have the employee an your neck. It's the type
of thing that ought be executed in a consistent
fashion whether the request to issue the check
came from a FOCUS program, a dBASE pro-
gram, an Excel spreadsheel, or anywhere
else,

Transact-SQL, the language supporied by
SQL Server, is a significant supersat of ANSI-
standard SQL. that includes a number of impor-
tant extensions. These include the ability lo
control branching and program flow right within
a SOL pracedure itsell. That capability also
enables whal we call siored procedures, the
ability to build programns that reside right on the
server along with the data to which they refer.
Those programs can be any combination of
SQL statements, ANSi-standard as well as
thess extensions, like flow contrel, IF-THEN-
ELSE, DO-WHILE. Stored procedures are
also a mechanism that handles rmore arbitrarily

July 1989 FOCUS Systems Journal

43




complex data integrity or business integrity level locking. 1f you lock il Iher labiles lovesl yigi
logic than you could do with simpie referential limitconcurrency. Record loval lacddngg, gt
inteqrity checks. So we handle not only refer- ather hand, requiras much or overhngy)
ential integrity but also data integrity of an because records havo viuinbla lunglhs
arbitrary complexity.

Page-level locking and slorod procnduisn ity .
The other nice thing about stored proceduresis two important reasons (or [ Wand of pusfuafiys

thal they are pre-compiled and pre-oplimized, ance we get. In qur discustiots will sunlu
yel you still have the flexibility of feeding it ers, nobedy has told us hal pogw tocking e

paramelers atruntime. Sothe procedurecould | their flexibility, so wa oxpuat Lo siich willi Hig
be a generic way of handling payroll records, current architectura.
say, but you could leed it a specific employee
name on a particular run. That also means What about bypassing (he foch enthdy {f mﬂ
that, inatransaction environment, this is one of query is clearly read-anly 7
a number of imporlant reasens that our per-
lormance is so much better than ordinary SGQL We suppor that too. SQL Server ia iwi K|
implementations. of locks, shared and exclunlve, Ehaiad (K
permit as many concurrent 18jkln ik Yol i

Because you want to be able to deal with lols
of short bursts of processing in a transaction Getting back to your quoglion on uuefrlmj

enviranment, stored procedures can typically | also eliminale whal aro cullnd livolpghi; Wilg
improve perlormance by a faclor anywhere occurwhen you have so miwy rofd [!EJ
from five ta ten times, compared to just execut- and queued up against Ihe dnlﬂbnﬂs.i :
ing the corresponding set of SQL slatements | one guy who wants te UPDATE Iy ﬁnlh
each time you go through that transaction. We get in. In a case like hal, e Und§
have just started benchmarking runs on the algorithm gets a litlo mors BOPhIK
production release of SQL Server, and we're basically, we figura out which af {6 (8
exiremely impressed with the numbers we're bump to the botlom of thu gueue Ill il
seeing. updale to gel through.

it seems clear thal we are ready, from the We haven't coverad rulpa yet..
soffware perspeclive, lo provide lools that .
convert data models lo schemas and pro- | Well, this will wrap up thu dincugslan gn.
grams. You have a very extendable product | ness policies and data Inlogrity, Thet
with lots of sockels, and FOCUS will be plug- | couple of other entitias In SQL. Barver |
ginginjoit. Are you preparing designtools like | extremely useful. One s cullod defgul
that? basically means just wha! Il gays, A
field could automatically bu ntluZathA
There are a number of third parties already | currentdate, for examplo, unill a )grEHN 8
doing this. Most of the CASE players in the ing dala overrides thal,
marketplace have bought a SQL Server devel-
oper’s kit, and 1 think a number of them are And this is done in thg dulutingg fai)
working on versions that will support SQL ;
Server from he dalabase design perspective. Rightin the dalabase itsull, Qeting DGR

‘ discussion of triggers and procerlyros, i
At this time, you're not supporting record-level | imporiance here is that nll (heswy Ihlﬂﬂ
locking. Do you expect to in the future? centralized in the databnno n & pligd W
they’re controllable, as opporal tu llﬂlﬁ
We support page-level locking. I you look at persed throughout the muny dilturant OR
the sort of classic iradeoff curves of flexibility | applications that might tulk Lo thn duigl
vs. response lime, one thing that seems to be The other entity you nskud nboul Iy il
at the optimum point an both curves is page- | relationalterms, adomainconstraini. If I} f
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to a numeric value, for instance, the rule could
ensure that the price has to fall between $5 and
$10. Or, for discrete-valued fields, the rule
could ensure thal rate-type has to be L.E,orB,
which could be codes meaning Labor, Equip-
ment, or Both. Anybody accessing the data-
base from FOCUS or DataFase or C or any
other front end need not worry about that
constraint in their application; it's been en-
farced at the database level.

Journalling is obviously a significant issue; it
affects your ability to do rollbacks and deal with
things like the logical transaction boundary.
How does SQL Server control the size of the
Journal to minimize the use of space? Will the
administrator have fo go in and clean it up?

That's the typical environment we envisian,
Again, being a lransaction engina, we never go
in and blow away the journal, or the log as we
call it, withou! being instructed to do s0. Inour
extended SQAL, there is acommand 1o dynami-
cally back up the database orthe log online. So

youcansnapsholthe log or the database, even
whileit's in use-there’s agreat deal of flexibitity
there.

We perform disk jeurnalling, and in fact, if
you walked over and pulted the plug on
SQL Server while it's in the middle of running
50 transactions, the first thing it does when
you bring power back is laok at its log, run
ils recavery process, and rebuild all of its
databases to the last point of good data
integrity.

How do you prevent the file from agrowing too
large?

The log file is pre-allocated, so it can't grow
beyond its defined size. There are also com-
mands to erase the log file up to any particular
checkpoint. It ypically be a very rouline thing,
a few SQL statements that could be executed
once a week or daily, or whalever the installa-
lion requires.

@
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Analyzing Master
File Descriptions

Rodger Williams
JCPenney Financial Services

46

here are occasions when analyzing

a Master File Description (MFD)

would greally benefitan application.

For example, a common problem
when designing a FOCUS application is the
use of reserved words. This is particularly true
when lhe reserved word has been used in an
MFC lor a field name or an alias. This tech-
nique demonstrates several programs used to
analyze MFDs. The first checks for reserved
words, the second provides alist of DBA users,
and the third delermines the number of full
words in each segment and then calculates the
number of filter byles available.

The MFD used as a basis for analyzing other
MFDsis shownin Figure 1. Thisis acopyofthe
COMASTER MASTER, which is included with
allversions of FOCUS (except lor PC). A slight
medification has been made to change the field
name at the bottom of the FIELDID segment
from RESERVED to TITLE so that the TITLEs
could be printed and also to prevent errors
when TITLE is encountered in the MFD. Be-
cause this technique works on comma-delim-
ited data, a successful way to prevent errors on
DEFINEs in the MFD without commenting
them out befare running the programs has not
been found. If there are just a few DEFINES,
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Master File Descriptions contain a wealth of information that vcuy Iy
used for a number of purposes. Rodger Williams demonst rates severl
methods for utilizing this information.

the error messages are bearablo, Addille
segments can be added to pravord arrars QLK
new features, such as ACCEPT clayass

The FOCEXEG in Figure 2 chacks fof roAgIYE
words. The first line prompts for {1 MP
name. The CMS STATE command ohagh#
disks for the presence of the MIFD} bulgH
running the program, or the asatarlek in
STATE command can be replnced will
specific disk letter if desired. FILEDEFs arg
upforthe MFD shownin Figure 1 and lor {118
of reserved woards (disiributed nf {he (]
Nalional FUSE in Qrlando). The oxtarnal {l|
called RESERVED WORDS, ond ong
served word is placed on each lino, I LE
statements are used, consider adding AR
special abbreviations to the reservad ward (I
{sea Figure 3 on page 48 lor the rasurvadl Wi
fist).

The program shown in Figure 4 {on prage 4§
prints an alphabelized list of usars on MEDES
that have a Data Base Administrntor {JEA
This FOCEXEC is similar lo the DBATABL
FOCEXEC supplied with FOCUS.

The final utility (shown in Figure 5 on pagt 48)3
examines the MFD for alpha fleldn, ruiy il




- Figure 1

"FILENAME=COMASTER, SUFFIX=COM,
"SEGNAME=FILEID S
% ¢ FIELDRAME~FILENAME, - )
’, .FIELDNRME-FILE_SUFF FIX ,
SEGHAI-IEquCID s _‘. " A
. FIELDNAME=SEGNRME - -

. FIELDNAME=SEGTYPE,
FIELDNAME=SEGSIZE-
EIEIDNHM.FPARENT

i+ L FIELDRAME=CRKEY

B 'SEGNM’IE—FIELDID L
T mmwmumswm»:e T,
YELOWAMESRLIAS

e

nmw\m.lm—aumokmy_'.' ;
FIELDMAMESFISLOTYPE
: TELDMAMESTYITLE
5 SEM‘DEE‘REC R |
Wi memmrommrnou ,DEF

. sgcwmaccasss PARENT=RECID
- FIELDNAME=CRFILENAME ,CRFILE
E‘IELDNA:-&:E:—CR&GW-E -
IE:LDNH.E-E"ELCRYPT '

-FIELDNAME<DER, |
‘FIELDRAME=USER'

FIELDNANESRAME .|
’E‘IEI.D}M-}E':VALUE

s 5

‘I‘ast of_ E‘J.eldnames Tl-i.at are J{esewqqgw
2§

1 -TYPE Hasr.e: E.Lle 51 not Eound.

j‘_

tength of those fields, and divides
that length by 4 1o determine the
number {in decimal format} of tull
words. Non-zero digits to the right
of the decima! indicate that the
segment has not been exiendedto
the nex! full word boundary. {Note
DATETEST in the DEFINE fo
check for old alpha date formats.)
The data is placed in a HOLD file
so that the decimal values may be
convenrted ta integer for evaluation
in a DEFINE. For example, if the
remainder is .25, thereis 1/4 of a
full word used, which leaves 3/4 of
a fullword (3 bytes) available atthe
end of the segmeant. The data from
the HOLD file is then printed to
display filler byles available for
each segment.

The MFD ulilities that can be cre-
ated by using these examples are
limiled only by imagination.
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N
Figure 3
Reserved word list
A EXCLUDES LoG REPLOT
ABS EXEC LCCATE RESTRICT
ACCESS EXIT LOCATION RETYPE
ACROSS EXPLAIN LOG ROW
ADD EXSMO LST ROW-TOTAL
AGAIN EO1 LT AOWS
ALL Eot MARK RPCT
ANALYSE EQ2 MATCH SAVB
AND E03 MAX SAVE
ANOVA E04 MDISG SCAN
AS EGS MDY SEG
ASQ E06 MOYY SEQMENT
AVE ED7 MIN SEQNAME
B E08 MODIFY SET
BACK Eo9 MOVE SHOW
BIN FACTO MSG SKIP-LINE
BINS FILE MT SORT
BY FIN MTDY ST
CDN FINISH MTRDY STATSET
CHANGE FIXFORM MTRDYY STOR
CHECK FML MULTHA STORE - .
CLEAR FOGUS N SUB-TOTAL -
CNT FOOTING NE SUBFOOT .
co FOR NEXT SUBHEAD -
COLUMN FORM NOMATCH SUBTOTAL
COLUMN-TOTAL FORMAT NOPRINT SUM -
COLUMNS FREEFORM NOT-FROM SUMMAHIZE
COMBINE FROM NOTOTAL SUPPRINT..
COMPILE FST OFFLINE TABLE
COMPUTE GE OM TABLER
CONTAINS GOTO aMITS TEQ
CONTINUE GRAPH ON TEMP
CORRE GT ONLINE TLOCATR
COUNT GTREND OR TO
CRTFORM HEADING OVER TOP
CcT HIST PAGE TOT
ci HOLD PAGE-BREAK TOTAL
c2 1 PANEL TnAcE
c3 IF PASS TYPE
DBA N PAUSE’ UNDERLING
DECODE INCLUDE PCT up
DECRYPT INCLUDES PICKUP UPDATE
DEFINE INDEX PIE USAGE
DEL INPUT POLRG USE
DELETE INT POST USER
DIS INVALID PRINT VALIDATE
DISPLAY is PROMPT WITHIN
DMTY 18-LESS-THAN auiT WRITE
DMY IS-MORE-THAN AANKED XFER
DMYY I3-NOT READLIMIT X1
DUPL JOIN REBUILD X2
ECHO JUMP RECAP X3
EDIT LAST RECOMPUTE Y
ENCRYPT LE RECORDLIMIT YMD
END LET RECTYP YMTD
EQ LINES RECTYPE YMTRD
EX LINK REORG YYMTRD
EXCEEDS LIST REPLACE
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Isolating Operating System

Commands - OSFEX

Lawrence M. Breindel
BioSystems Integration

50

OCUS itself is completely portable

across all supported operaling sys-

tems and ptatiorms; however, operat-

ing system (OS} differences most
frequently cause problems when porting code
between environments. A complete FOCUS
application can be viewed as a composite of
database activily and a small envelope of OS
specifics that allow the FOCUS applicalion to
interact with its environment. The FOCUS-
specilic components are indeed truly portable
across all environments. The envelope of
systemn specifics are, by definition, not portable
at all. ’

Mainframe aficionados talk aboul ‘virtual de-
vices' — a virtual printer, for instance. Virlual
devices share one nice property: their charac-
teristics are heorelical and thus under the
centrol of the system programmer. FOCUS fits
this description of 'virtual devices' when an on-
line table request is executed, for instance; the
output device (the CRT screen) is so generic
that, for the purposes of alphanumeric output,
it can be ignored.

Wilh the simple command OFFLINE, however,
one crosses frem the realm of the virlual oulput
device ({the CRT) to the world of real printers,
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At the 1989 National FUSE, Gerry Cohendistinguished e FOCUS hevaned
from “presentation services” — those platform-specific eleinents that make
each environment different. In this piece, Larry Breindel suggeats i .
approach to enhanced portability aimed at minimizing those differenced,: ;

with all their idiosyncrasies. The tople of prlj
rmanagement is complex avon under a RIGHE:
OS; il is even more so when mulliplg prin
are supported. When one attempla {0 8UPBSH
a VM/CMS system printer and (hon poH |63
UNIX envirenment, the Issuae multiply J@8
metrically.

Another system-speclilc aron Invalvas Aed
ating physical, disk-residant fllaa wiih.:
ddname (or file handle) usad In FOQLIB,.
example, it there is data coming (n anoh R
a CMS-resident FOCUS appllioallan - fgm
some sort of COBOL syatom, the EON
application could import from & lile rsfyima
as DAILY. On Monday, it s a plyyalonl file o
MONDAY DATA A; on Tuesday, it [8 & dlffa
file, TUESDAY DATA B. The ans6clallon
tween the physical llle and Ite ddname Ia
complished wilh a FILEDEF gommand,-

Using the example abova, iwo veraiona ol {1i§
command are issued from wihin EOQL
FILEDEF is a CMS command, 80 on VM/IME;
the synlax would be slightly difforon aath tA
On Monday:

CMS FILEDRNN DATLY DISE MOHEAY DAlR A

[ T T T T A

© on -

pQ




On Tuesday:
(M5 FILEDEF DAILY DISK TUESDAY DATA B

In the PC environmenl, the FILEDEF com-
mand is a PC/FOCUS command, not a DOS
command, sa the syniax is slightly different:

FILEDEF DAILY DISK A:MONDAY,DAT
FILEDEE DAILY DISK B:TUESDAY.DAT

Indeed, if the application is writing data at the
end of a file {for atransaction log, for example)
it gets worse.

MS FILEDEF MYLOG DISK MYLOG & (DISP MOD
must become:
DOS FILEDEF MYLOG DISK A:MY.LOG APPEND

As anather examnple, the application might
erase SAVE and HOLD files before the FILE-
DEF and actual data pracessing lo prevent any
contamination from prior runs. This may be
accomplished from within FOCUS by the fol-
lowing commands:

CMS ERASE SAVEIT FOCTEMP A
ar
DOS ERASE A:SAVEIT.ETH

Though the bulk of the FOCEXEC will port with
absolutely no changes, some slight ‘tweaking’
will still be necessary. if there are only one ar
two FOCEXECs to deal with, this is a minor
eftort. If dozens or hundreds are involved, it
becames a major nightmare. Worse, there are
now two versions of every FOCEXEC 1o be
maintained. If they are different, which one is
correct?

A Solution: Metalanguage

Coding FOCUS in an OS-neutral fashion can
be achieved by isolaling the system depend-
encies in a ‘meta rouline’. This term is analo-
gous to a graphics 'mefalanguage’, which
achieves portability across graphic environ-

ments as diverse as colormonitors, laser print-
ers, and pen plotters. In a portable graphics
system, no routine writes to the hardware di-
rectly; rather, calls are made to hardware
specilicdevice-drivers. Graphics datais stored
on disk as a series of device-independent
codes that can be displayed an diverse autput
devices,

By analogy, no application FOCEXEC should
interact directly with the true operating system.
Instead, a FOCEXEC, called OSFEX, serves
as an OS butfer. The application FOCEXECs
make calls to OSFEX using the metalanguage,
which consists of OS-independent terms for
the common operalions. OSFEX can then
translate these inlo system-specific syntax.
When the time comes to port the application, it
contains no system dependencies. OSFEX
achieves frue portability across platiorms.

Some key terms in this proposed metalan-
guage:

= &&OPSYS. Used to specify an operating
system; initialized by a call o OSFEX using
the SET OPSYS command.

+ &&ALPHAFMT. Specifies an output lormat
for word processing. Regardless of the
operating syslem, the FOCUS cade would
be ON TABLE SAVE &&ALPHAFMT.
&2ALPHAFMT canbe FORMAT ALPHA for
VM/CMS, FORMAT WP under DOS, and
FORMAT DOC for VAX/AMS. The user
should never naed lo specify this global
variable; seleclion of &&SETOPSYS sets it
automatically,

+ SETPATH. Equates a single ‘mode letter’
with a path. Only VM/CMS has mode letters
{omit for the moment the mode number,
which is too arcane for this discussion).
VMS, DOS, and UNIX use both letters and
path names.

» ERASE and PRINT. As expected. This
avoids system-specilic equivalents, such as
the DOS DEL command.

» FILEDEF. Assaciates the logical or virtual
file handle with its physical counterpart.
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» DISKFILE, TAPEFILE, and PRNTFILE tell
FILEDEF where the pulput is to be routed:
disk, tape, or printer.

Usage And Examples

Only initialization calls should be OS-specific;
they appear only once within a FOCUS ses-
sion. The calls to OSFEX for SETOPSYS and
SETPATH should appear in the PROFILE
FOCEXEC, enabling all other application
FOCEXECs to igrare the issue and deal with a
“virlual" OS. This concept is simply an exten-
sion of using the PROFILE to define the envi-
ronment by spacifying an OS. An alternative is
1o write a stand-alone FOCEXEC thatcan lhen
be explicitly called from within an applicalion.
Whichever method is used, all application
FOCEXECs are OS-neutral because all OS5
dependencies are isolaled in calls to OSFEX.

Here are same examples:

» Sel up lhe global variable &&OPSYS to
initialize QSFEX for a default operating
system by including thisline inthe PROFILE:

EX DSFEX SETOPSYS (M5
OSFEX translates this to:

-SET L&OPSYS = CMS;
-SET &&ALPHAFMT=ALPHR;

When eraging a file is necessary, the line EX
OSFEX ERASE MY LOG A could be included.
Since &&0OPSYS is set to CMS, OSFEX
translates this lo CM5 ERASE MY LOG A.

« Set up DOS as he default OS, designate a
PATH Iranslation, and then erase afile. The
following lines are inserted in the PROFILE:

EX OSFEX SET OPSYS DOS
EX OSFEX SET PATH A
C:\USER\LARRY\BREINDEL

OSFEX translates these to:

-SET &50PSYS=DOS
-SET &&PATH_A=C:\USER\LARRY\BREINDEL;

July 1989

Al this point, the line 1% OnEEE Bl
LOG A in a lile Iranslales to 1vv. 11ac
C:\USER\LARRY N BIRE ITNDLELAMY (fen.,

* Wilh DOS selasihe operating systom, f I |-

DEF for a running ransaclion log v ditki
printer by using the lollowing linos:

EX QOSFEX DISKFTLE MyIaxs HVlee, A al b
EX OSFEX PRNTELLN MYl1id,

OSFEX would Iranslate thaso (0.
FILEDEF MYLOG DISK LG

CNUSERNLARRYNMRE L HDFLAMY (Lo Ak (1) -
FILEDEF MYLOG [KIHTHK

Aversion of OSFEX is shown in Flgure 1; & fiow .
chartis shownin Figure 2 {(onpag 673, Tha lgls
lowing numbered paragraphs ¢orroepont| |

the numbers in Figure 1, '

1. The type of command to be exaguied |
determined. In this axample, tha 1600
nized commands ars SET, ERAAR
PRINT, and DISKFILE; olhar OB-apaglligs:
commands could be Included, This Pﬁ b
more complicated than almply HARRINGS
variables in from the command (Ine| (K3
subroutine GETTOK s used 10 read {he:
input ine. The pracoduro then Hranones:
according to which type ol coimmand Ia
be executed. :

2. If the input is SET OPSY8, O8FEX @R}
reads the third word In tha Inpul gHingis
which is the lype ol oporallng syulemr-ﬂﬁ
then branches according to whlch gparaiay
ing system is spacifled and sets & 4OPBYH
and &&ALPHAFMT,

3. Ifthe input is SET PATH. OSFEX raadi I
the path specified in tha input alrlng Big
sets the variable accordingly. 'Tha gynld
shown enables several palhs 1o be Bd| §
once.

4. The pracedura branchas 1o (e l4ha
-SETUP_E_P_F it ERASE, PAINT, o<
DISKFILE was spoclfied In the Inpul aling .
GETTOK is then used 1o 8ol (ha Hlonaine, -
filetype, elc. Once tho fllo varinbles hay

=




been set, they are concatenaled together |
with the drive variable to set &FILEID. i

5. &FILEID is used to implement the final
ERASE, PRINT, or FILEDEF command.

I
Figure 3 {on page 57) shaws a FOCEXEC thal ’
makes use of OSFEX to set upils environment
parameters. ;‘

"._*,_ . . - . _' K
* osFEx FE:-; V2.0 4/17/89 Lawrence M‘

'Echo and parse input

~5ET &E'J".'J‘?DI *'GEI‘I‘OK (&d, 30, 2, ' "o

-.'il

Corrmanci case statement

&h’ORDl EQ 'S"'T' " 6oT0 DO SET o
IE &WORD]. JEQ 'ERASE'' 'GOTO SETUP

-1F &H‘ORDl ‘EQ "PRINT' GOTQ SETUE' E
16 &hORDl E‘.Q 'DISﬁFILE' GD’IO SETU'P E B

—TYE‘E IHITIAL COI"'NJ\ND &i‘-DRD‘ IS NQI‘ L

_SET ¢HORD2 = GETTOK (81, 30, 2, ' " ..
IF 4WORD2 EQ 'OPSYS'  GOTO DO OPSYS:. ..}
r-awowz'so 'P}'-\TH‘ - GOTO Do PM'H

—TKPE Operand to SE'I‘ ccmrnand is not O‘ESYS

R S - =

GETTOK -{&1, 30, 3, L
post GOTO DO DOS

Q'VMS' | GOTO DO WMS .
1S GOTO DO CHS’
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Figure 1 (conlinued)

~RUN

-SET &&OPSYS
-SET &&ALPHAREMT
~COTO DONE_GOCD
-RUM

-DO_CHS

-SET 5LOPSYS
-8ET &SALCHAEMT
-GOTC DONE _GIXID

~GOTO DONE_COCD

-GOTS BAD COMMAND ¢

yshy

e % am

'cMs!
'FORMAT R

e W

~RUN

- a e e e — o e e m — e e = e = —
-DO_VHS

~SET #&OPSYS = s

-SE1 LGRLPHAFMT = 'FORMAT DOC'

[

-RUM -
- = - ==
-~ Implement PATH substitution (much like the DOS' SUBSTR command) .
—* - e
3. -DO_PATE .
-SET &WORD4A = GETTOK (&1, 40, 4, ' ', 1,
-IF §WORD4 ED 'K' GOTQ DRIVE K

-TF &NORD4 EQ
-IF GHORD EQ

'L' GOTO DRIVE L
'¥' GOTO DRIVE ¥

-RUN
-DRIVE X

-SET L&DRIVER
-COTO DONE_GOOD
-RUNM

-DRIVE_L

-SET GSDRIVEL
-GDTO DOME_GOOD
~RUN

-DRIVE M

-GOTO DONE_GCOD
-RUN

-}

GETTOK (&1, 44,

GETTOK (&1,

-SET L&DRIVEM — GETTOR (&1, 40,

440,

’

F
-

—*
-SETUP_E_P_F

. -RUN .
-
-IODE_1
-D0S_FILEIN 1
-VMS_FILEID 1
-CMS_FILEID 1
-SET &FILENAME
—5SET &4FILETYPE =
-SET. §FTLEMODE °
-GOTQ USE_FILETD

—RUN
H

-TF &«WORD1 EQ 'SIASE’
 ~1F &WORD1 EQ *PRINT" -
-IF &WORD EQ 'DISKFILE’ GOTO MODE_2

Sertup FILEID for Erase, Frint and Filedef c:bﬁr'né}nc_:ls.

GOTO MODE_1
GOTO MODE_ 1

.
K

GETTOK {&1, 40, 2,
"GETTOK (&1, 40, 3, ' ',
GETTOX (&1, 40, 4, ' ',

FOCUS Systems Journal
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Flgure 1 {contlnued)

. MODE 2"
-D0S FILEID 2

= GETTOK (&1, 40, 2,
= GETTOK (&1, 40, 3,
) -SET &E‘ILETYPE = GETTOR (&1, 49, 4,
i -SET_sFI_Ljfm_D_;. = GETTOX (&1, 40, 5. .
: (&1, 40, 6.

B . B, 'A0B") ;
. B, 'ROBY) ;
. 3, tad3IY)

1, tAf1lT) g
&, 'A0E") ; .

. GOTO 'DOS_BUTLD
GOTo_VMS BUILD
GOTO .CHS_BUTLD

- owe e

:.pe_ﬁfieci’as. Dos, VHE or cvs.

E‘ &FILEMODE EQ 'K' GOTQ USE K ;
GOTO US“‘ L :

"N* || SFILENAME {1 *.' ||’ &FILETYR
"L SFTLENAME |( r. || &E‘lLE‘.TYPE
ET- SE‘ILEID = &&DRIVEH H \ b &FfLEWE"ti AL

25| GFILETYPE ™ | '

Q ’DOS' AND SHORDL EQ.'ERASE!
&WORDY EQ 'ERASE' |
SWORD1EQ' "ERASE'

4WORDY EQ' *PRINT'-
&WORDl EQ. 'PRINT"’
oam EQ 'PRINT' ;G

CHORDL EQ."DISI{E‘ILE'-"-'-
SWORDL EQ ‘DISKFILE' - .
SWORD1 EQ- 'DISKEILE'”

GOTO Q5 BISKEILE
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Figure 1 {conlinued) L

_- e m m m m om o e = o -
-D0S_ERASE - - T
DOS ERASE &FILEID D
-GOTO DONE_GOOD . S
~RUN
—_. - ' . L
-VMS_ERASE O
VMS DELETE &FILEID : -
-GOTO DONE GOOD
~RUN
-
-CMS_ERASE
. C¥s FRASE &FILEID
-GOTO DONE_GOOD  ;

-DOS_PRINT.

DOS TYPE  &FILEID. >LPT1:

: —Goi“o_ DONE.GCOD 5 -~

—w-is PRINT. : .
VM5 TYPE- &FILEID >IPT1: ' ok
-GOTO DONE_GOOD™ -

-

~CMS PRINE. : : Y
- CMS PRINT 4FILEID T
~GOTO DONE GooD ’ e
-RUM ) ' : Lo

-DOS_DISKFILE T
D05 FILEDEF LHANDLE DISK &SFILEID &OPTION L
—GOI0 DONE GECD H
—ViiS_DISKFILE

VS TYPE &FILEID »>LPTI1:
-GOTD DONE 00D 7

—*

—CMS__DISKFILE

CrS PRINT GFILEID
—GO‘IODO‘EEGOOD. 7 S

—* —— = . S '

-BAD CG."LQND ’ -

~TYPE ) ) ’ :

-TYPE. ***x*tx*t*t***i**t*khﬂAnkﬂiiln.hx.||*!:ti*ii*iiittiiwt**ttnll’l.t
-TYPE ARGUMENT TO OSFEX .WAS &1

-TYPE THIS .IS-NOT ON THE LIST OF LEGAL CC»'M.F\NDS O5FEX 'I‘ERHINATE‘!

-TYPE i(**1t-x*x***t-ﬁ:t*ti"t*ttli*iikﬂhlxilkt**ii**ktt*k*i‘ﬂ LT SR T EE]

—~TYPE "

~GGTO DONE ;

A m = e o om o o e e — S = = = =

—~DONE_GCOD - .

-* BNY HOUSE KE“E'TIw.G CAN GO HERE

-GOTU DONE ;- . )

= - e m m a a — — — a o e o e e e e o =

-DONE

—[YPE == - =-= = OSFEX COMPLETE =Svousmsmmme-o
-EXIT ’
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Logical File Names

David Lovelace
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name, or data definition name

{ddname). A ddname is the name
by which either a data file or a device, such as
a printer, 15 referenced in a FOCEXEC or an
ad-hoc FOCUS session. It may be thought of
as an alias, temporary name, or synonym for
he data file name or device.

nder all operating systems, FOCUS
uses the concepl of a logical file

FOCUS reads or writes to a data lile or device
by referring to the associated ddname. TSO
ard VAX users find ddnames especially use-
ful. On TSO, dataset names can be up to 44
characters fang, not including membername
specificalion when referencing a member of a
PDS. VAX names (filespec) can be up to 255
characters long. Itis much easier to remember
and refer to an eighl-character synonym.

ddnames are assigned to data files and de-
vices via the FILEDEF command (short for File
Definition) on all operating systems {except
TSSO, where the TSO ALLOCATE or FOCUS
DYNAM command is used}. The only files in
mast environments not requiring ddnames are
FOCUS files, referenced via the FOCUS USE
command; in TSO and WANG, however,
FOCUS files are ALLOCATEd and FILEDE-
Fed respeclively. Data files can be eilher new
files or previously existing cnes,
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The concept of ddnames is useful in system development, s it facilitates
porting code across environments. David Lovelace takes a ook at Hie ways
FOCUS associates logical file names with physical files.

Why FILEDEF?

FOCUS was originally developed In tho CME
environment, where FILEDEF is a CM8 ¢om:
mand. When FOCUS was convertad to oliyer
operating systems, either the operating sya:
tems did not have the ddname concep! {PC
DOS, UNIX, and OS/2} or the native oparnling
system commands did not have tha funollonals -
ity needed by FOCUS (VAX and WANGQ), -
Consequently, 1Bl wrote its own FILEDEE
command for those systemns. The only uxeup-

tion was TS0, which already had o command, - -

ALLOCATE, similar to the CMS FILEDEF .
command. -

Inthe TSO environment, IBl wrola (ho FOCUB
command DYNAM, which Is funcllonally
equivalent to ALLOCATE. It was orlginally
wrilten for the CICS interface and wlll be dogu-
mented for general FOCUS use for tha firsl
time in the 1BM EQCUS 6.0 marnual, DYNAM
has several advanlages over ALLOCATE; il
may be usedtoreplace most TSQ ALLOCATE,
ATTRIE and FREE commands usod lrofm
within FOCUS. One command instoad of {liraé
makes life easier. DYNAM may alao raplace
most DD statements in a batch Joh. In tho pual,
users had to write two versions of a FOCEXEG,
one for TSO and one to be run In baiah,
replacing any TSO ALLOCATE commands




with DD statements {TSO commands are ig-
nored in bateh). Now, in most cases, a single
FOCEXEC will suffice because DYNAM may
be used in either mode.

FOCUS could have been re-engineered for
other operating systems to avoid the use of
ddnames, but then FOCUS code would nol be
easily transportable across systems. The
ddname concept is the same for all operaling
systems, allowing for more consistert FOCUS
coding. The syntax for assigning ddnames is
similiar across operating systems. Alsp, the
FILEDEF command provides a level of flexibil-
ity not otherwise available. For instance, one
type of functionality needed at times is the
ability to deline a file with fixed length records
(RECFM F). UNIX, PC DOS, and OS/2 use
variable length exclusively.

Another example is a report from a sales data-
base for which the dala files change monthly
{JAN, FEB, MAR , etc.). To run reports for a
particular month, the ddname SALES can be
assighed tothe relevantdatafile. When chang-
ing the data file name, only the ddname assign-
ment stalement needs changing. MODIFY
and TABLE requests do not need to be
changed, since they reterlofiles via ddnames.
This is useful when porting FOCUS code be-
tween operating systems, as each operaling
system specifies file names differently. The
ddname used on one operating system can
be used under another operating system;
FIXFORM CN JOBCO, where JOBCO is
the ddname, is the correct FOCUS
MODIFY syniax on all operating systems.

Syntax

The general syntax for FILEDEF, ALLOCATE,
and DYNAM is shown in Figure 1.

The device mos often is DISK (DA under TSO)
loindicate that the ddname is 1o be assignedto
a disk file. Other commaon devices are the
terminal and printer; for TSO, CMS, WANG,
and VAX, tape devices may also be specified.

There are many options available to enhance
the power of FILEDEF and ALLOCATE:

LRECL, for Logical Recard Length, speci-
fies how long the records in the file can be.

RECFM, for Record Format, specifies the
formatof the file. RECFM is For FBiorfixed
length records or V for variable length.

APPEND indicates that new records will be
appended to an existing file. (It is specified
as MOD for TSO ALLOCATE and FOCUS
BYNAM, and DISP MCD for WANG and
CMS FILEDEF.)

Normaily it is not necessary to specify oplions
such as LRECL for the printer or terminal
davices, since the system defaults are ade-
quate. In addilion, many other options are
available, some of which are operating-system
dependent. For instance, one TSC opticn
indicates whether a lite is new ar old; another
specifies how much disk space is required.

FOCUS Use

Many FOCUS stalements use ddnames.
Commonly used ones are:

For MODIFY
FIXFORM ON ddname
FREEFORM ON ddname
DATA ON ddname
TYPE ON ddname *
LOG ON ddname *

Figure 1

or

CMS FILEDEF, UNIX: FILEDEF ddname device fileid {cptions

DOS, 0572, VAX: FILEDEF ddname device fileid opticons
WANG: FILEDEF ddname device filename library volume (options
TS0O: TS0 ALLOCATE F{ddname) DR(fileid) options

DYNAM ALLOC FILE ddname DA Ffileid options
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For TABLE
[SAVE]
ON TABLE [SAVB] AS ddname
[HOLD]

DECODE fieldname {ddname) *
IF fieldname EQ (ddname) *

For Dialogue Manager
-READ ddname *
-WRITE ddname *
~TYPE ON ddname *

The asterisk (*) indicates that the user MUST
issue a FILEDEF or ALLOCATE for lhe
ddname; in the other cases, FOCUS attempts
a defaull assignment for the needed ddname
and data file. Most defaulis may be gverridden
by the user; FOCUS only tries to default if the
user has not issued the ddname assignment.

Defaults

FOCUS assigns certain ddnames on an as-
needed basis; work files such as FOCSTACK
are one example. As another example, for (he
ON TABLE subcommand, the parameters
SAVE, HOLD, and SAVB (without the “AS"
parameter) are trealed as ddnames them-
selves; FOCUS sels up a default FILEDEF lor
them and creales a daia file named SAVE,
HOLD ar SAVB (except for TSO, which writes
to a temporary dataset). When ON TABLE is
used with “AS", the word following “AS" is
taken as the ddname instead of SAVE, HOLD
or SAVB, and the output is written to afile ofthe
same name.” Most work files are referred to
as FOCUS lemporary files, i.e., FOCTEMP or
.FTMfiles; othersinclude LOTUS and WP files,

FOCUS also issues a default FILEDEF for the
dalafile referenced by the Master Fite Descrip-
tion (MFD) the TABLE requestuses if the suffix
is FIX or COM. FOCUS first looks for a dala file
with the same name as the MFD with a filetype
{extension) of DATA. If not found, it looks for a
FOCTEMP file wilh the same name. The
exceplion again is TSQ, which looks for a
dataset name of prefix.ddname.DATA.

In MODIFY FIXFORM and FREEFORM state-
ments using ON DDNAME, FOCUS under
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CMS by default looks lor a lilotypo of DATA
wilh a litename the same as tho ddnnme,
Under TSO, FOCUS looks lor a dateael naumatd
prefix.ddname.DATA. Qther opornling #ys-
tems lock for ddname .DAT.

FOCUS ddname defaulls shows lwo ronnons
why the cancept of ddnama is valunblo, A usar
who wriles a FOCEXEG using only dufauits
does not have 10 worry about dala lilo nrunim,
since FOCUS handles them. Secondly, Gon:
verting a FOCEXEC 10 another operaling ays:
tem can be done much more easlly, nings,
again, the user dees not have lo worry aloul
the data file names.

Forexample, il lhe two TABLE requosig 8hown
below are issued consecutively, 1he aecond
request would find the data in COUTYPE,

TABLE FILE CAR

PRINT COUNTRY RODYTYPE
ON TABLE HOLD AS COUTYPL
END

TABLE FILE COUTYPE
PRINT COUNTRY
END

Some ddnames are automalically asslgnod
when FOCUS is entered. For example, unora
will nolice that reports come to the tarminal,
since by default FOCUS writes the raport to thé
ddname assigned to the terminal. The ddname
towhich the reportis written can be changed by
issuing the command OFFLINE, which tolls
FOCUS to use the ddname OFFLINE (na-
signed by default to the system printer.). (To
sea the initial FOCUS defaull ddname assign-
ments, refer to the section Querying ddnama
Assignmenis.)

Under TSO, FOCUS also issues delaull
ddname assignments for the MASTER,
FOCEXEC and FOCCOMP datasets, as wall
as FOCUS files, if cerlain naming conventlonse
are followed. In addition, WANG FOCUS lu»
sues default FILEDEFs for many stancard
ddnames (MASTER, FOCEXEC, FOCCOMP,
FOCTEMP, etc.). The ddnames direct FOCUS
1o specific libraries and volumes where the llloa
reside when the user enters FOCUS.




User ddname Assignmenis

In most cases, the user will issue ddname
assignments, either because a FOCUS com-
mand (such as TYPE ON ddname) requires it
or to override FOCUS defaults.

A user may wish to override FOCUS defaults
because the default file names may not meet
desired naming convenlions or conform with
Ihose set up by the installation. For example,
the default assignment for the ddname
OFFLINE is the system printer. The user may
wish to override the default to redirect a report
to a different prinler or a disk file. Another
example is that the user does not desire ON
TABLE SAVE to write the report autput to a
file named SAVE. This may be overridden
by assigning SAVE to a file with a difierent
name.

It should be noted that whenever a user as-
signs a ddname to an output file, especially a
new one, file atiibutes such as LAECL and
RECFM should be indicaled. If these attributes
are not specilied, FOCUS will eilher try to
default them or give an error message when
the ddname is wiitten to, depending on the
operating system. [f FOCUS defaults them, the
format of the file may not be necessarily what
is expected. As ageneral rule of thumb, always
supply these attributas, especially when the
data file will be used as input laler, such as for
a MODIFY. It should also be noted that LRECL
and AECFM are always assigned by FOCUS
lorall HOLD files, overriding any user-supplied
values. -

across operating systems.

1. This TABLE reguest writes a SAVE file to
the ddname LSTCO.

TRBLE FILE CAR

PRINT COUNTRY

0N TABLE SAVE AS LSTCO
END

FOCUS will defaull the ddname assignment
to the FOCTEMP files that lollow.

CMS:
LSTCO FOCTEMP

UNIX,DOS,08/2, VAX:
LSTCO.FTM

WANG:
LSTCO {in the FTM library)

TSO:
a temporary dataset with the ddname
LSTCO

2. The same TABLE request as above, except
that the name of the outpul data file is
changedto QUT1. The statements in Figure
2 assign the ddname LSTCO to the file
OuT1.

Notice the oplion LRECL lo specify the
logical record tength of the file; it shoutd
equal exactly the length of the TABLE out-
put recard. BLKSIZE is an option under

Following are two examples using ddnames

Figure 2

CMS: CMS FILEDEF LSTCC DISK OUT1
UNIX: FILEDEF LSTCC DISK OUT1.DAT
DOS: FILEDEF LSTCQ DISK QUT1.DAT
05/2; FILEDEF LSTCO DISK CUT1.DAT
VAX: FILERDEF LSTCO DISK QUT1.DAT

or

WANG: FILEDEF LSTCC DISK QUT1 FOCDAT SYSTEM (LRECL 10 RECFM F
TS5O: TSO ATTR MYDCB LRECL (10) RECFM(F) BLKSIZE (10) CATALOG USING (MYDCB)
TS0 ALLCCATE F (LSTCQ) DA(OUT1.DATA) NEW SPACE{5) TRACKS

DYNAM ALLOC FILE LSTCO DA MYID.QUT1.DATA NEW CATLG -
SPACE 5 TRACKS LRECL 10 RECFM F BLKSIZE 8

DATA A {LRECL 10 RECFM F
(LRECL 10 RECFM F
LRECL 10 BRECFM F
LRECL 10 RECFM F
LRECL 10 RECFM F
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TSO and should be specified for a new
dalasel. FOCDAT library under WANG is
an arbitrary name.

This example shows the major difference be-
tween TSO assignments and these under
other aperating systems. When specifying new
dalasets on TSQ, it is necessary to state how
much disk space the dataset will use, dataset
disposition, whether it is new or old, and da-
taset atiributes such as LRECL and RECFM.

It is interesting to note that ALLOCATE and
DYNAM have a purpese besides assigning a
ddname. Ifthe specified iite did nat previcusly
axist, these two commands actually createiton
disk, whether or not the file is ever used. This
is in contrast to the other operating systems,
where a new lile assigned 1o a ddname is not
created until il is written 1o.

Clearing ddnames

All ddnames stay assigned until they are
cleared or freed either by the user or FOCUS.
It is recommended that ddnames be cleared
when no longer needed, especially those
explicitly assigned by the user. Following is an
example of clearing a ddname, where JOBCO
is the ddname.

For CMS:
CMS FILEDEF JOBCO CLEARR

For DOS, O5/2, WANG, UNIX, VAX:
FILEDEF JOBCO CLEAR

Far TSO: either
TSO FREE F (JOBCO}
or
DYNAM FREE FILE JOBCO

For the FILEDEF commands, an asterisk ()
specified instead of a ddname will clear all
ddnames assigned at the lime.

What happens to those ddnames not cleared
by the user before exiling FOCUS depends
upon the operating syslem. Under CMS and
TSO, they are relained. Under DOS, 0852,
WANG, UNIX, and VAX, they do not remainin
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effect, since FILEDEF was wrillon for I*QCLIH
use only under these cperating sytoms, 1hia
includes the siluation where a non-FOCEXI G
program, such as a FORTRAN HLI program, 14
executed from wilhin FOCUS: {ho didnnmn
assignment to an inpul data filo, for mxninpin,
will not be known to the program. Olhar lan:
guages will not recognize ddnanmu awslgn:
ments made with FILEDEF. This s oapealally
impartant to VAX users. It a COBOL or [FOf)-
TRAN program is to ba run undor FOCUB, any
input or output files must be assignod (dnanine
(logical names) via a native DCL comniand,
such as ASSIGN. Using FILEDEF hgre will
cause the program lo relurn an orror,

There is no problem with using FILEDEF and
VMS ASSIGN logether within FGCUS, Bul jus
as assignments made via FILEDEF ara 1ol
known by other languages, so 100 tvg #8algn=
ments made via ASSIGN not know by FOOUB, -3

Querying
ddname Assignments

The ddname assignments currently (1 alfagl
may always be displayed by issuing hé relu: 5
vant query command shown below, :

For CMS:
CMS QUERY FILEDEFR

For WANG:
VS QFI

For DOS, 05/2, UNIX, VAX:
? FILEDEF

For TSQO:
? TSO DDNAME

For example, issuing the query commandg
upon entering FOCUS shows the datuull
ddnamesinitially used. Note thatthesa iinlinga
may vary slightly from site to site {see Flgura i1},

Notice how OFFLINE is always asslgned o thn
printer. SYSIN is used under all opornting
systems, excepl lor WANG (where INPUT ia
used), to specify where FOCUS communda
will come from; SYSIN is normally asslgnaed [0




Figure 3

For CMS
SYSIN TERMINAL
SYSPRINT TERMINAL
QFFLINE PRT

Far WANG

MASTER DISK * AMLMAS SYSTEM

FOCEXEC DISK * AMLFEX SYSTEM

ERRORS DISK * FOCERR QADOCB

FOCTEMP DISK * AMLETM SYSTEM

HOLOMAST DISK * AMLHMAST
SYSTEM (LRECL 80 RECFM FB)

FOCCOMP DISK * AMLFCM SYSTEM
{LRECL 2020 RECFM V)

FMU DISK * AMLFMU SYSTEM
OFFLINE PRINTER

DDNAME OCCURRENCES DSNAME

ERRQRS 1
QFFLINE 1
SYSPRINT 1 NULLFILE
SYSIN 1 NULLFILE

INPUT TERM
QUTPUT PRINTER
For DOS and 0572
SYSIN TERMINAL
SYSPRINT TERMINAL
OFFLINE PRINTER
FOCSTACK C:FOCSTACK. FTH
For UNIX
DDHAME DEVICE RECFM LRECL FILENAME
AaET—Oaens=e AdCc=OoORaon =3 HemSETs
SYSIN TERMINAL v BO UPPER
SYSPRINT TERMINAL v a0 UPPER
QFFLINE PRINTER v 160 offline. ftm
FOCSTACK DISK F 102 focstack.frtm
For VAX
SYSIN TERMINAL
SYSPRINT  TERMINAL
OFFLINE PRINTERL
FOCSTACK  DISKSFPG: (FPGBSP)FOCSTACK.FTH
For TSO

YIPFOC . PROD5S5.ERAORS .DATA
JES2.T5U54666.50000104

the terminal. SYSPRINT is the normal desti-
nation of FOCUS output and defaults to the
terminal; issuing the FOCUS command
OFFLINE overrides the default.

A number of default library names are as-
signed under WANG. UPPER or LOWER is
displayed under FILENAME for WANG it the
ddname is assigned to a device cther than
DISK; this indicates whether incoming data will

be in upper case or lower. Note: LOWER and

UPPER are addilional options that may be
specified with FILEDEF under ail operating
systems.

This TSO listing is an abbreviated (ist, since
TSO allocales many other ddnames as
needed. Those shown are those needed by
FQCUS at entry time.
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Using Dialogue

Peter Van Der Lee
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Manager principles work.

low for a great deal of program-
ming flexibility, which places it
among FOCUS’ most used developmenttcols.
This arlicle discusses some of the abilities of
Dialogue Manager that can be used in applica-
tions, particularly those thal are menu-driven.
Very often we are [aced with a situation where
we want to present a value list from which to
select one item in order to process a MODIFY
request. However, a TABLE request cannolbe
issued from within a MODIFY precedure.

ialogue Manager is easy to use
D and has powerful features thal al-

The two techniques discussed in this arlicle
demonstrate the relationship between Dia-
logue Manager and the FOCUS command
processar. The first methed simulates the
execulion of a TABLE request within 2 MOD-
IFY procedure, using Dialogue Manager and
HOTSCREEN, The second technigue passes
variables between -CRTFORM and TABLE.

The application used far both examples is that
ol a tracking system for {echnical memas,
which contain technical information about a
subject and are sent out to |Bl's agents world-
wide. The primary master file description
(MFD), with a brief description of the fields, is
shown in Figure 1. Note that the MFD contains
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Manager

In the March 1989 issue of the Systems Journal, Gregory Dornun
discussed the internals of the Diglogue Manager processor. In this arlicle,
Peter Van Der Lee uses an application to demonstrate how these Dinlogie

a key sorted in descending order. Moreovar,
this MFD contains he ACCEPT clause lor
most of its fields in order to proleciitsell agalnst
ghost instances; ihe carresponding MFDs aro
shown in Figure 2 {on page 66).

Example One: The Search
And Pick-Up Method

The tirst technique (shown in the FOCEXEC In
Figure 3 on page 67) takes advantage of Dla-
logue Manager's llexibility, together wliih
HOTSCREEN's save feature (the PFG key),
The technique allows TABLE requesis to bo
executed-as a subprocess of -CRTFORM.
HOTSCREEN's save facility is used to pass on
information from the TABLE request 1o \ho
-CRTFCRM. This will be referred to as the
search and pick-up methed. Moreover, values
can be direclly entered on the screen.

The greal advantage of this methed is thal it
allows users whe are unsure about a specliic
value to obtain the entire list of possible values
and chaose one Irom this list. Values can be
selected from {our lists, and the PFKEYs are
used to select a specific list. Once data values
are collactad, they aree processed in a MOD-
IFY procedure. A CATFORM is simulated by
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~CRTFORM, enabling the Dialague Manager
variables to be the means of communication
between CRTFORM and —-CRTFORM.

The coding technique to accemplish this is
based on the following steps:

1. Declare Dialogue Manager variables for
correspanding MFD fieldnames.

2. Create a separate CASE for each list that
can be braught up for consultation.

3. Use PFKEY's to branch lo a specific list.

4, Ask the user to use HOTSCREEN's PF06
key to selecl a specific value, which will be
written 10 a SAVE FOCTEMP file.

5. Read the value from this SAVE file and
assign it to the comresponding Dialogue
Manager variable.

6. Branch back ta the first screen.

JIngerface (SQL, DB2, ...}
~ 5 release (5.5.5, 3.1,
;».,-*“;Q g5 Machine Interface ?
s\:_"kgjniérd"?{gr@ ‘article can have as many as three)
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Steps 1 through 6 describe the search and
pick-up data selection method. After these
steps, a MODIFY procedure is used o process
the transactions. Within the MODIFY proce-
dure, the fieldnames inheril the values of their
Dialogue Manager equivalents. At this point,
alt fleldnames values are known, and process-
ing could be finished without any user aclion.
The primary key, DOCNUM, is generated auto-
matically. If no document rumbet is entered on
the data entry screen, the MODIFY procedure
generates one autornatically by incramenting
the last existing document nurnber.

Incrementation of the documant numbers is
doneinthe SNUM case. Because the numbers
are stored in a decreasing order (SH1
segtype), the precedure simply repositions to
the beginning of the database, takes ihe first
number it finds {and thus last included one),
and increments il. Based on whether the docu-
ment nurnber existed or nat, the record needs
to be updated or included. Inclusion is done in
the INSERT case; updaling is done in the
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CHANGE case. Both cases give a summary of
the values that were passed on before doing
the related database actions.

If we have a carelul look at the procedure, the
following general flow can be seen. The line
numbers correspond to those in Figure 3.

» Line 1 — Initialization of the Dialogue Man-
ager variables by —SET.

» Line 2— The starting point of the dala enlry
screen.

+ Line 3 — The screen ilsell.

» Line 6 — A -IF test on &PFKEY is used to
branch to the TABLE requests.

» Line 7 — The actual MODIFY procedure
(note the use of the SET ACCBLN synlax,
which allows blanks and zeras for all AC-
CEPT clauses)-

« Line 9 — Mandatory statement to flush the
FOCSTACK {sea following discussion).

= Line 10 — After processing a specific docu-
ment, all is reinitialized.

» Line 11 —Label for a specilic TABLE reques}

 Line 12 — The TABLE request itself.

+ Line 14 — Mandalory statement to flush the
FOCSTACK (see fallowing discussion).

= Line 15—~ Branchingioihe dataeniry screen,
bringing in the selecled values {no reinittali-
zation).

N
| PILENAME=ENVIRNMT, SUFFIX=FOC, $ P
q SEGNAME=TYPE, SEGTYPE=SL,§ i
i FIELD=MACHCODE, ECODE, A6, INDEX=I,$ %
FIELD=MACHDESC, ENAME, Al5,$
T O A e Ty

SUFFIX=FOC, §
SEGNAME=TYPE, SEGTYPE=51, % g

FILENAME=RELATICN,
. FIELD=INTFACE, IFACE, A6,FIELDTYPE=L,S
FIELD=IN DESC, INAME, Al5, 3

AT AR

S ELT

?"
AT R N N R e SR P
| FILENRME=PRODUCT, SUEFIX=FOC , §

A SEGNAME=TYPE, SEGTYPE=S1,5

FIELD=PROTYP ,PTYP, A6, FIELDTYPE=I,§
FIELD=PRODESC, PHAME,AlS,S

A L e LD P TR G I B e B
FILENAME<KEYTECH, SUEFIX~FOC

SEGNAME=KEYINDEX, SEGTYPE=51
FIELDNAME=KWORD, ALIAS=KW, FORMAT=A12, INDEX=I,$

T T g
I ;

“"!‘\ 3 T“"' Nl T
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Dialogue Manager is actually nothing moro
ihan a preprocessor. When a line starts wilh
the special characler “", it is ¢onsidered o
Dialogue Manager stalement and is processad
as such. Lines beginning wilth a characler olhor
than “—" are processed by lhe command proc-
essor. In this example, interaction belwean tho
two processes is as follows: the Dlatoguo
Manager pracessor starls processing tho "-"
lines and continues until a —RUN, ~-EXIT,
—QUIT or an End Of File is encountered. Dur-
ing such a session, Dialogue Manager oxo-
cutes lines starting with a "=" and wriles qll
othersto FOCSTACK. The—RUN indicates Iha
end of a Dialogue Manager session.

At this point, Dialogue Manager writes & Ap0-
cial line o FOCSTACK and dumps tho og-
sion's Dialogue Manager values Into thlg lIng,
The special line is recognized by tha FOCU8
command processor, atwhich pointit executes
(flushes) the FOCSTACK. Then a so¢ond
Dialogue Manager session is started, begin.
ning at the line following the ~RUN com-
mand. The next paragraph explains how thlg
mechanism applies to the example shown in
Figure 3.

Assume this sequance of evenls occurs: tho
user prasses PFO4 fo obtaln the environmant
list and selecis the valug “TSO" Irom the dig-
played listusing HOTSCREEN's SAVE facifity,
The user then presses ENTER lo process lho
MODIFY requesl.

Based on these assumplions, the first Dln-
logue Manager session begins at lines 1
through 6, continues at line 11, and finally
finishes at line 14. At this point, tho
FQCSTACK contains line 12 and 13 {the
TABLE request). The first Dialogue Managor
session terminates with the —RUN statement;
the special line is written (o the FOCSTACK,
which signals the start of execution of tho
commands that have been written o the
FOCSTACK. In this example, this means 1hat
the TABLE reques! gets execuled. Specliic
values can then be selected from the displayad
report using Hotscreen's PFO6 key, and 1tho
selected value is saved 0 a temporary file.

A second Dialogue Manager sessionis started,
beginning at line 14. The saved value is read

(continued on page 70}
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" Figure 3

.2,

I.

3.-

. =BET &DOCVAR
© =5ET &ECODE

' -5ET &FREL

. —=SET EADATE
T-SET LKEY1:
© ~3ET GKEY2
~=SET- EKEY3

-INITIAL

-SET &BPROTYE
-SET &DTYP
~SET &IFACE

-SET &XMT

-S5ET &TITLE
=START

-8ET &PFHZY="
~CRTFORM

1

—_n m

~P " £15 DOCUMENT MUMBFR: <,UT.

T S (T

oA e 3

[
s

~"- ENTER. DOCUMENT NUMBER OF =

e e er e g g ow

oy e

KISTING MEMO / LEAVE BLANK FOR NEW MEMO

HOOCVARS v

Zn PROVIDE INFORMATTOR (NEW MEMOS ONLY} "

AL )

 ~"ENVIRONMENT. .:
. ="PRODUCTTYPE. . :

~"CROSS MACHIN

'PITLE, ......

- n .

<L UT LECO0E

L1 S UT. RKEYL>
.1 €.UT.LKEY3>
.2 <,UT.&TITLE>

~"PRESE ENTER 70 PROCESS:

PFO3.
"PFO4
PFD5
PFOG -

" PFO9
PF10

. TO-SEE LIST OF

TC QUIT

TO SEE LIST OF
TO SEE LIST OF

7O SEE LIST OF

TO SEE LIST OF

<. UT.aPRATYP><i0
Er &, UT. a2

<40 INTERFACE

'ENVIRONMENTS “

INTEZRFACES "

'PRODUCT TYPES "

KEYWORDS | v
DOCUMENT TYP’S"

FCGCUSRELERSE, ¢
<40 GOCUMENT TYPE:
<40 HEYWORD 2....:
<40 MEMO DATE....:

< UL ETFACED 3
<.UT.&FREL>{5.5.0/3. )"’

<, UT.LDTYP>
<.UT.EKEY2> -
<.UT.&RDATE> !

§PEKEY EQ PFO4 THEN GOTO EVIRN
. &PFKEY-'EQ PFO5 THEN GOTO INTER ;-
: . -IF &PFKEY EQ PF06 THEN GOTO PRODU ;
- . ~IF &PFKEY EQ PF02 THEN GOTO KWORD ;
.. -IF &PFKEY EQ PF10- THEN GOTO DOCTP ;
"' -BET &DOCNIM4~ IF &DOCVAR EQ '

ny

' THEN 0 ELSE &DOCVAER ;

SET ACCPLN-=ON .
“lo 7.4 MODIFY FILE DOCUMENT

COMPUTE - CURSOR/A12=;

- DOCHUM =  &DOCHUM
MATCH DOCNIM
o MATCH GUTO {CHANGE

.. . ON NOMATCH IF DOUNUM EQ O THEN GOTO SNUM;
;. ' - ON-NOMATCH TYPE “THIS DOCHUM DOES, NOT EXIST LEAVE
T o& uomamcn GOTQ Ex:T :

E BLANK FOR NEXT

CASE SN

REEOSITIO“ DCCNUM

NEXT DOCNUM .. °

HEL ov NEXT COMPUTE DOCNUH e D. DOCNUM + 1;

:_*..:‘ _'ON- NONEXT COMPUTE DOCIUM = 1; o -
ev NExTINONExT GOTO INSERT ’ S

~ENDCASE

.chse INSERT e

COMPUTE 'ECODE = "&BCODE'.
.PROTYP = '&LPROTYP' ;
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Figure 3 {continued)

DTYP = "&DTYP' ;

IFACE = '§IFACZ'

FREL = "&FREL' P
. XI= TF 'g§¥MI' EQ 'Y' THEN 'Y' ELSE 'N*:
CBDATE = '&ADATE'

KE¥L = 'gKEY1': ;

REY2 ="'eKEY2' *

KEY3 ~ 'gKEY3' :

TITLE = 'gTITLE" ;

IDT/DMY=IF D.IDT EQ O THEN &DMY’ EL..SE D 1075

CRTFORH4 LINE 1
Irttkit*tt***xxtk*ik)«il"«"u\.\in\n?k#niﬁ‘xik!"kl!lit'ritk**tit*iiiiki*iktinl"
"xxn  PRESS ENTER TO CONFIRM THE ASDITION OF TilS NEW RECORD Fanu .
Iliti***x*ft****ttrkxﬁnfka*!i!ﬁkl!.&n\lﬁ\)!\ﬂ.ﬂlﬂK»lkt*r*ti*tt*ﬁi*ttttilliti“ :
”moar T.
* <15 DOCUMENT RUMBER: <D.DOCHUM> "
mon N . . - . .
" ENVIRONMENT..: <T.ECODE> <40 INTERFACE....: <T.IFRCE>"
" PRODUCITUYEE..: <T.PROTYP><40 FOCUS RELEASE: <T.FREL»" -
" CROSS MACHINE: <T.XMI>, <40  DOCUMENT TYPE: <T.DTYP> *

* KEYWORD 1....: <T.KEY1> <40.KEYWORD 2...,: <T.KEY2> "
L ".MEYWORD 3....: <T.KEY3> <40 MEMO DATE....: <T.1D1> " -

" TITLE...vevsad <iA,T.TITLEM" 2o
- noow .
" PREES ENTER. TO PRCCESS - "
. ) Lo Pr03  TO QUIT WITHOUT SAVING "
. COMPUTE CURSOR=':A'; ) ~
o5 VALIDATE' . .
T TITTEST = (TITLE HE ' ');

- ON INVALID TYPE "A DOCUMENT TITLZ MUST BE SUPPLIED  *
S ON INVALID GOTO INSZRT

MATCH  DOCHNUM

’ CN NOMATCH INCIADE

o Ol MATCH/NOMATCHL GO0 EXIT
T ENDCASE

- CASE  CHANGE >
COMPUTE ECODE = D.ECODE
' PROTYEP = D.PROTYP
DTYP = D.DTYP
) IFACE = D.lFACE ’
< FREL = D.FREL .
A XMI = D.XMI -

K R * ADATE = D.BDATE
. © - HEYl = D.KETL

[ L - L.KBY2 ‘D.KEYZ. -

; . ' . 'KEY3' =.D.KEY3

- o 'TITLE = D.TITLE -

L IDT/DITY-*IF b.IDT, EQ- 0 THEN &DMY ELSE.D.IDT
’ CRTFORM LINE 1 - - - .

Il*i*ti*xnii+n\l Lk l LY A'lir****t***i*ii‘kl*i*t‘k*ﬁ*******il*i*x*a i*i

A KW PRESS .ENTER. TO COMFIRM THE UPDATE OF THIS EXISTING RECORD

. Iliri*tti’*tit‘**lll A X A REF NN EEN] t'l'l**t‘lirit:*ti**tﬂl*****kli*i

T T T T T T

ﬁt*t:t-tm-

WA A e h
" {15' DOCUMENT HUMBER: <D.DOCNUM> " . e
non - . ' B o e

Cw ENVIROHMENT. .: <T.ECODE> <40 INTERFACE. ...: (T.IEACE)T
™ PRODUCTTYPE..:: <T. PROTYP>{40 FOCUS RELEMASE: <T.FREL>"™:
" CROS55 MACHINE: <T.¥MI> A0 DOCUMENT TYPE <T.DTYE> ;"
" KEYWORD 1....: __(T.'KEY]_Z" <40, KEYWORD 2..0.2 <T.KEY2>» ”

" KEYWORDR 3... <T.KEY3> <40 MEMO DATE....: <T.IDT> U
" T;TLJ:.........._(:H.T.TITLE)" T ' L

" PRESS ENTER TO PROCESS -
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Figure 3 {conlinued)

" " PFO3 TO QUIT WITHOUT SAVING "W
COMPUTE CURSDR=":A%; ;
VALIDATE
TITTEST = (TITLE NE ' '); . S
[8]¢) IN’VP_JID TYPE "& DOCUT-IENT TITLE MUST BE‘.
. OR INVALID GOTO CH.HNGE .

MATCH  DOCNUM
ON MATCH UPDATE D'IVP ECODE IE‘ACE PROTYP
ON MATCH UPDATE - TITLE KEY1 KEYZI KEY.':! :
ON, MATCH/NOMATCR GOTO EXI’I‘ s

ENDCASE

LOG 1NVALID' MSG OFf
LOG NOMATCH MSG OFF
LOG. DUPL MSG OFF
DATA VIA FI3270
JEND '
-RUN
0. -GOTO |, INITTAL

oo @

11. -EVIRN © .
-Cii5 ERASE' SAVE FDCTEMP A
~CWMS FILEDEF Sn\fE‘ DI K S5AVE FOCTEMP A
-SET &ECODE ~ H
-WRITE SAVE &ECODF
12. TABLE FILE ENVIRNMT o o,
"SELECT THE ENVIRCNMENT BY MOVING THE CURSOR TO THE BEGINNING OF"
"THE WORD AND PRESSTRG PTo"
n =
PRINT MARCHCCDE AS 'INVIROIMINT® MACHDESC AS 'DESCRIPTION'
13.  END .
14,  -RUN :
15. -~READ SAVE LECODE:AB.
16. -GOTO _START

'—INTER

-CH5 ERASE SAVE E‘OC"I':.I-IE’ 11 S,
-CM5 FILEDEF SAVE' DISK SAVE" FOCTEME'
-SET SIFACE = ' ;
~WRITE SAVE &IFACE :
(TABLE FILE -TNTERFAC

"THE "WORD AND PRESSING PF6"
PRINT INTEACE AS 'INTERFACE' IN_DESC AS"DESCRI#TION -
END R

-RUN : .
-REMD SAVE LIFACE.AG.
-GOTO  START :

-PRODU

~C¥5 TRASE " SAVE FOCTEMP A - | L
-CMS FILEDEF SAVE DISK SAVE FOCTEMP;A_
-SET, sPROTYP - ' - ;o :
~WRITE SAVE &PROTYP o
TRBLE . FILL PRDDUCT

PTHE 'L'ORD AND PR...SSII\G PFE“

PRINT PROTYP AS 'PROTOT?P' PRODEsd'as ?psscglgrrouf

END - . . . AT T
-RUN .

" ~READ SAVE '&PROTYE. A6,
-GOTO START
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-DEFAULT &KEY1='
-DEFAULT &KEY3='
-SET &I=1;
-LGOP1

-READ SAVE &KEYY.AL2, |
~IF LIORETURN NE 0 GOTO START i
-5ET &KEY.&I=LKEYY;
-SET &I=6]i1;

-IF &I LE 3 GOTO LOOPL ;
-GOTG  START

' SEEY 2=
' GKEYY='

RECFM F. LRECL 80

CURSOR TO THE BEGINNING OF" -

inlo the Dialogue Manager variable &ECODE
in line 15. Line 16 contains a ~GOTO stale-
mentthat forces Dialogue Manager to continue
its process at the specilied label. The -START
label shows a ~CRTFORM screen thal will
display lhe newly selected value.

Whenthe-CRTFORM screens pops up again,
the user presses lhe ENTER key, which
causes the directionoflines 7and 8 {the MOD-
IFY request} to the FOCSTACK. Line 9, ihe
imporianl —-RUN statement, indicates that lhe
FOCSTACK will be flushed bul net until after
Ihe Dialogue Manager values are dumped into
it. This dump is an impertant communication
possibility between Dialegue Manager and the
commangd processor. Finally, after execuling
the FOCSTACK, a third Dialogue Manager
session will be slarled and so on.
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Other Methods Of
Sharing Variables

There are other ways lo share Dialogue Man-
ager context with the command processor,
The most common way is 1o use —INCLUDE.
Instead of cading the MODIFY and TABLE
requests within one FOQCEXEC, a difterent
FCCEXEC could be created for each TABLE
and MODIFY requesi. The —-INCLUDE
FOCEXEC commands can then be used in the
mainprogram. The advantage of this methed Is
obvious; it reduces the amount of code in the
main pragram.

On the other hand, more FOCEXECs are used
to accomplish the same effect. It is more a
question of laste as to which method is prefer-
rable. Note that

—INCLUDE cannot be re-




placed by EX FOCEXEC, since this staris a
new session that will not share ils context with
the calling session unless paramslers are
passed on the calling line or global variables
{&&) are used,

Example 2:
~CRTFORM And TABLE

Another interesting FOCEXEC based an the
interaction between the Dialogus Manager
procassor and the FOCUS command proces-
sor is shown in Figure 4 {on paga 72). In arder
to trace the Tech Memos, the user should be
given a great deal ol flexibility. One user might
remember acertain article date orhave anidea
in what range the requested document re-
sides. Others might want lo obtain any avail-
able information on a certain subject (keyword
search) andfor screen on specific environ-
ments, inlerfaces, or othar crileria.

This is what happens at execution time:

v A -CRTFORM menu appears, allowing the
user to specify a document number range, a
memg date range, environmenl, interface,
product type, FOCUS release, cross ma-
chine interface, document type, and up to
three keywords,

» The search and pick-up method demon-
strated in Example 1 can be used to deter-
mine environmenls, interfaces, prodyct
types, and keywords.

+ Based on the information supplied on the
—CRTFORM, a fist of document numbers
and titles will appear. At this point, the user
can decide which documeant(s) o view.

« The selecled documents are then displayed.
From a logical point oi view, the FOCEXEC

flows as follows (lhe line numbers correspond
lo thase in Figure 4).

» Line 1 ~ Initialization of Dialogue Manager
variables.

« Line 2 — Start and returning point of data
entry screen,

* Line 3 — Data entry screen.

+ Line 4 - Branching to a specific label.

« Line 7 —Define slaterment to select key word
in TABLEF request.

+ Line 18 - End of define staterment.

» Line 19 — Flushing the FOCSTACK.

+ Line 20-TABLEF reques! todetermine alist
of candidates to be consulted.

* Line 53 - End of TABLEF request.

+ Line 54 — Flushing the FOCSTACK.

» Line B4 - TABLE request of selected candi-
dates in 20.

» Line 82 — End of TABLE requesl.

» Line 83 -~ Flushing the FOCSTACK.

+ Line 84 - Branching back {o data entry
screen.

+ Line 85-Label to show list of environments,
product type, elc.

- Line 86 — TABLE request to show the list
(search-pick up method).

« Line 87 - End of the TABLE request.

+ Line 88 — Flushing the FOCSTACK.

Suppose we want to know whether any Tech
Memos exist an the subject of memary consid-
grations lor PC/FOCUS—Multiliser Release
3.0. After executing the FOCEXEC, the data
antry screen appears. The default document
range is from 0 to 9998999; in this example,
these defauil values are unchanged. The
environment cods is PCMU; the keyword is
MEMORY. Both values can be found by the
search and pick-up rmethod in case the correct
code names are notknown, Moreaover, screen-
ing can be done on the keyword MEMORY.

The rest of the fieids are left blank because
they are not applicable to the example {inter-
face, producl type, and cioss machine inter-
face) and because in order to obtain the largest
possible data selection, no screening will be
done on the field DOCUMENT TYPE. After
typing in the dala, the user presses ENTER to
Drocess.

At this poinl, the following values have been
assigned {o tha variables:

EKEY1 = MEMORY

LKEYZ =1 '
&KEY3 = ' '
&DOCNM1= 'Q '

§DOCHUM2= *D9359559"

§ECODE = PCMU {conlinued on page 74}
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72

Figure 4

1.

*=-5ET &KEYZ - = ! '

"-ENLTHIS

. —RUN

-SET &KEY1 = ' '

-SET &KEY3 = ! . '
—-SET &DOCNUM1= "0 . '
—SET &DDCNUMZ= '99292%9"

-SET KECODE =" '

—SET .&PROTY? =
=581 £DTYR =
-5ET SIFACE
-SET &FREL
-SET &Y
~SET_&ADATE1
-SET LADATEZ? - N -
-5ET &TITLE = - ) ) ECEEPI T B
-5TART . ’ o :
-5ET LPFKEY=', b

—-CRTFQORM LIME 1 - - i T

=-"THIS PROCE'.DJR... TRACES TECH MEMOS" |

T T
L

-
L

[T |

-

~"BROVIDE AVAILABLE INFORMATION TO IDENTIFY' TECHMEMQ"

“NDOCUMENT RANGE : <.UT.SDOCNUML (FROM}<53 : <.UT.sDOCNUM2 (TO}"
-"MEMO DATE RANGE:. <:UT.EADATE1 (FROM) (DMY EX 07128B) <OX

- ©53 ; <,UT.LADRTEZ (TO)"

—"ENVIRONMENT- : <.UT.&ECODE <40 INTERFACE v < UT.&ITARCE "
-"FRODUCTTYPE ! <.UT.SPROTYP<40 FOCUSRELEASE : <.UT.&FREL (5.5.0/3.1)"
="CROSS MACHINE S.UT, AT <40 DOCUMENT TYPE: «<.UT.&DTYP " -
—-"KEYWCRD 1 <L UT EHEYD <40 KEYWORD 2 ¢ =.UT.LKEY2 "
-"KEYWCRD 3 oS UT EHEYS "

—
—"PRESE ENTER TQ PROCISES "
-* PF03 TO QuIv "

=" {PFOT TO SEE LIST OF ENVIRONMENTSY
=" PFO5 TQ SEE LIST OF INTERFACES "
=" PFOG TO SEE LIST OF PRODUCT TYPES"
=" PFO9  TO SEF LIST OF KEYWORNS v
-IF LPFEEY EQ P04 PLEN GO0 EVIRN ;
—IF REPTHEY EQ PFOS THEN GOTDO INTRR ;
=-IF &PFREY =0 Pri6 TIEN GOTO PRODU ;
-IF &PFKEY Z} PF0S TUEN GOTO KWORD ;

-SET SALLXKEY=SKEY] | SKEY2 | &KEYZ ;

—-IF &ALLKEY EQ ' ' GOTO NODEFINE:

DEFINE FILE DOCUMENT

IFKEY/I1=1IT "

-IF &HEYl EQ ' * GOTO SKIPL ;

{ (KEY1 EQ ‘&KEY1‘) OR (KEY2 EQ ‘&KEY1’}
OR (KEY3 EQ 'SKEY1’) ') 2ND .

-SKIP1"

-IF.&KEY2 FQ ' * GOTO SKIP2 ; - .
{ (KEY1l EOQ ‘sKEY2") OR (KEYZ EQ ‘&KEYZ‘} N
OR (K&¥3 EQ ‘axrvz' :) BND s T -

-5KIP2 : .

~IF &KEY3 EQ * ‘ GOTO ENDTHIS ; o
{" (KEYl EQ “&¥EY3’). OR (KEY? EQ ‘&KEYB’)
OR {KEY3 EQ ‘SKEY3’) ) AND Soh

(“A* EQ ‘A’) THEN 1 ELSE 0;
END

.I_(conunued)
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Figure 4 {conlinued)

© —S8T ENUMBER

" BY DOCNUM AS -
- IF DOGHNIR! FROM &DOCHUMI TO 5DOCNUM2

- =IF &ECODE EQ °

. ~TIF (:.ADATsl o v v ‘
FROM" EADAT:-..l 0 &ADRTEZ

© —NOKEEYT

" -RUN

-NODEFINE
~CMS E'U-.SE "SBVE FOCTEMP A

= .*{000goo” '. T3
-WRITE SAVE &NUMBEB. T -

SET ALL=ON * - - ., .- -.;' y
. TRABLEF FILE nocmm o

HEADING

"SELECT THE DOCUFENT(S) BY MOVING.THE CURSOR TO TH

"THE ORD AND PRESSING PFG"
"

PRINT TITLE

‘NUMBER’

—-IF &DTYP EQ * M GOTO EMVIR
IF DTYP EQ &LDTYPD

-ENVIR

Y GOTO FACE;
IF 2CODE EQ L=CODE

-FaCE

-IF &IFACE EQ * Y GOTO PRO;

IF IFAaCT EQ SIFACE

-PRO

~IF SPROIYF ®Q °
IF PROTYP EJ &PROTYP
—RELEASE

-IF &FREL ZQ *
IF FREL EQ &FREL
~CROSS

-IF &XMI EQ *
IF XML ED &XMI
-DATE

* GQ;O DHTE'

IF ADATE
-REFT
-IF SALLXEY EQ - *

_.,c;mo,mxmr.-
IF JFKEY EQ 1 et

ENWD

-CMS FILEDEF TEMP CLEAR

~CMS FILEDEF TEMP DISK TEMP FOCTEMP A (LRECL B0, RECEM Fi

-S8LT §TEME = ‘000000G*" ;
~LCOP

-BEAD SAVE &TEMZ "

~-IF &ICRETURH £Q 1 GOTO ENDLOOP
—WRITE TEMP &TEMF

-GOTO LCOP

-ENDLOGE

TABLE FILE DOCUMENT

. PRINT CONIENT AS */
" BY DOCNUM NOPRINT
_BY LINE# NOPRINT

ON DOCNUM PAGE-BREBK - - -
ON DOCNUM SUBHERD

"DOCUMENT TITLE <TITLE
T i,
“DOCUMENT NUMBER <DOCNUH
YENVIROMMENT  : ~ $ECCDE-! .
"PRODUGTTYBE ~ .<PROTYP. -
"CRUSS MACHINE

T -
"HEYWORD 1 <KEY1 " - -~ 7
"KEYWORD 3 <KEY3

" PRnSS PF3 TO QUIT"

" "

' GOTO FELEASE

' GOTO CRGSS.

- ;<qo "DOCTYPE -

' -_:‘<4c| KEYWORD 2

s

;

-<4U INTEREHCE- .
=40 FOCUSRELERSE”
R4’ MEMO DATE, (DMY)
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AT o T e
R

[N
0
relir e e

R < A%
ALt o '\;:(v o

- e
RS

et

Z‘.{. .

Ty
L 5:%@{.“.

leﬁe: this code is funcrvionally the same as that shown after
Z'the -EVIRN label and.is not shown [or the sake of brevity.}

GOTO START
LPROTYP = ' ' entry field (i.e., &KEYi) corresponds to which
EDTYP = * °* data base lield {i.e., KEY]). This is lhe purpose
&IFACE = ' ' of the DEFINE. Let's see what happens to the
LFREL = ' ! FOCSTACK at execulion time.

&¥XMI = ' !

&RDATEL = 010188
&ADATE2 = 310188
&TITLE =7 !

Let's lock at the part of the code that will get
processed after pressing the ENTER key. It
corresponds to a DEFINE {lines 5-19), TA-
BLEF (lines 20-54), and TABLE (lines 14-83).

First the DEFINE part will be discussed. The
code is shown in Figure 4, lines 5 through 19.
This DEFINE clause applies to the keywords
assigned lo the Dialogue Manager variables
&KEY1, &KEY2 and &KEY3. &KEY1 might be
equalto MFD fieldname values KEY1, KEY2 or
KEY3; the same holds for &KEY?2 and &KEY3.
Therefore, we must determine which data

FOCUS Syslemns Journal  July 1989

The first line checks to see if keywords were
entered. If none were enlered, the DEFINE
partis skipped. Inthe example, MEMORY was
entered in the &KEY1 field, so lhe DEFINE
clause, starting at line 7, gets executed. Linos
7 and 8 are written to FOQCSTACK as they do
nol starl with =", Lines 9a and 9b are written to
the FOCSTACK as well, since the value of
&KEY1 is MEMORY. The values for 8KEY1,
&KEY2 and &KEY3 are substituted before
writingthe line to the FOCSTACK. At this point,
lhe FOCSTACK looks like this:

DEFINE FILE DQCUMENT

IFKEY/I1=IF { (KEYl EQ 'MEMORY')
CR (KEY2 EQ 'MEMORY') OR (KEY3 FQ
'MEMORY'} ) AND




Dialogue Manager cantinues processing at
line 10. Since no &KEY2 value was entared,
the condilion skEYZ EQ * ' holds and
Dialegue Manager branches to the SKIP2
label in line 13. The FOCSTACK did not
change during these steps. Inline 14, Dialogue
Manager is directed to the ENDTHIS label of
line 16; again, the FOCSTACK did not change.
Lines 17 and 18 are written to the FOCSTACK.
Finally, the FOCSTACK created in this DE-
FINE clause by this process laoks like this:

DEFINE FILE DOCUMENT

IFKEY/I1=IF ( (KEY1l EQ 'MEMORY') OR
(KEYZ EQ 'MEMORY') OR (KEY3 EQ
'MEMORY') ) AND {'A' EQ 'A') THEN 1
ELSE 0;

END

In line 19, Dialogue Manager encounters a
—AUN and writes the special line to the
FOCSTACK that will be interpreted by the
FOCUS command processor as an execulion
order of the FOCSTACK. Finally, the IFKEY
define field contains the following value:

IF ((KEYl EQ "MEMORY') OR {KEY2 EQ
'"MEMORY'} OR (KEY3 EQ 'MEMORY'))
AND ('A' EQ 'A') THEN 1 ELSE 0;

After the DEFINE, the TABLEF ({lines 20
thraugh 54} is executed. At the end of this
TABLEF request, alistis shown containing the
document number(s) and title(s) of all docu-
ments that correspond 1o scresning informa-
lion given in the form of Dialogue Managec
variable values. From this, list the user can
select documenls to view by using
HOTSCREEN's PF6 key; the values selected
are then saved to the SAVE FOCTEMP lile.

Lines 20 through 27 are wrilten to the
FOCSTACK.

Line 28 contains a Dialogue Manager com-
mand. Since &DTYPE was not referenced,
Dialogue Manager branches to -ENVIR [abel.
The &ECODE value is equal to 'PCMU’, which
means that the line IF ECODE EG PCMU is
written to the FOCSTACK. The values for

&IFACE, &PROTYP, &FREL and &XMI are
blank. Therefore, lines 35, 39, 41 and 44 are
net written to the stack. In line 47, the line IF
ADATE FROM 010188 TO 310188 is written lo
the stack. Lines 50 and 52 are also written to
the FOCSTACK. The—-RUNinline 53 indicales
the end of the Dialogue Manager session, and
control is transferred to the FOCUS command
Processor.

This processor encounters the following
FOCSTACK:

TABLEF FILE DOCUMENT

HEADING

"SELECT THE DOCUMENT (S) BY MOVING
THE CURSOR TO THE BEGINNING OF"
“THE WORD AND PRESSING PF6"

nomw

PRINT TITLE

BY DOCNUM AS 'NUMBER'

IF DOCNUM FROM 0 to 9999999

IF ECCDE EQ PCMU

IF ADATE FROM 010188 TO 310188
IF IFKEY EQ 1

END

This request lists all dacumant titles and num-
bers that satisfy the selection criteria.
HOTSCREEN's PFOB saving facility can be
used in order lo select the desired documents.
After decument seleclion, Dialogue Manager
starts a new session at the point it passed
cantrol to the FOCUS command processor
{line 54).

The next lines (54 Ithrough 62} in the
FQCEXEC read the FOCTEMP file created
during the document selection in
HOTSCREEN. The TABLE request in lines 63
through 80 is entirely written to the
FOCSTACK. The ~RUN in line 81 passes
control to the command processor that will,
finally, show the document text related 1o the
selected documents. Onece control is passed
back to Dialogue Manager, a new session is
started. This session staris at line 82, where it
encounters a —GOTQO label that girects Dia-
logue Manager lo the —STAHAT label at the
beginning of the FOCEXEC.
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In his article on Dialogue Manager Internals (March 1989 Systems Journal),
Gregory Dorman invited comments and suggestions on Dialogue Manager.
This letter from Nick Browne begins a discussion we hope will continue.

Dear Systems Journat:

| have been a user of FOCUS for over seven
years. Greg Dorman's article on Dialogue
Manager internals explained many of the fea-
tures of the FOCUS Dialogue Manager (DM)
language. | would like ta put farward the follow-
ing points in the discussion proposed by Mr
Dorman.

1. Baising limits. In the context of lhe article,
| assurne Mr. Dorman is referring to raising the
limit of the number of DM variables. This has
often been raised by articles in the Journalbul
has always seemed unecessary; the following
explains my reasoning.

= |f the number of DM variables is increased,
this will no doubt reduce the amount of
memory available for other purposes and
polential new features.

« | propose that any FOCUS system manag-
ing to use more than 350 or so variables is
the result of poor program quality control and
specification and a lack of standards.

Variables tend to be considered as consum-
able items within a system; that is, program-
mers will often use a different variable for a
similar purpose in two or more programs.
Examples of this are selection lest values in
TABLE requests; you will often find 1F
PROD_CODE EQ ‘&PRD_CDE’ in one
program, IF PROD_CODE EQ ‘&PRDCODE’ in
a second program, and IF PROD_CODE EQ
*sPROD_CODE’ in a third program. No doubt
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the system or program specificaticn makes no
mention of the naming of variables.

Variables in their simplest form are dala items,
as such they could be likened to tields within a
Master File Description. Would anyone really
create a file of 350 fields, many of which
contain duplicate information and none of
which are documenled ? 1would also propose
that if so many variables are needed, Dialogue
Manager is the wrong tool for the job; perhaps
a MODIFY should be used.

The praliferation of variables wilhin a systen
can be reduced using the following rules :

= At the gutset of programming, 10 'dummy’
variables are selaside. These are used (and
mereimportantly re-used) for miscellansous
purposes within FOCEXECs. Programs
using these variables should make no as-
sumptions about their existence, length or
format {i.e., they should be explicitly as-
signed through a -SET).

« |l a variable is used tor selection lesls, ils
name should be the same as the lietd. Suf-
fixed variables can be used for muitiple test
values ar a concatenated string built up from
the dummy variables. For example:

-SET &PROD_CCDEL ‘LARAQOLY
-SET &PROD_CODE2 'XBAB123* ;
IF PROD_CODE EQ ‘&PROD_CODE1’
OR ‘&PROD_CODE2’
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or

-SET &PROD CODE = &DUM1 | * CR '
- | &DUM2 ;
IF PROD_CODE EQ ‘&PROD_CODE’

* One pragram should be called irom another
using -INCLUDE unless there is a good
reason for using EX. The use of EX tends to
increase the number of glohal variables
needed.

+ The use and naming of variables is dacu-
mented as part of the system specification.

2.D A Dial nager.
On the face of it, this would be a good idea. On

reflection, though, | believe the apposite is
needed , thal is, the ability to assign vari-
ables within TABLE or MODIFY. Most sys-
tems will, at some point, use a TABLE or
MODIFY followed by a -READ 1o assign dala
from the file to variables. 1 do not believe the
addition of MODIFY updating facilities to Dia-
logue Manager juslifies the coding effort, al-
though this may seem simple. What abaut
such issues as security, SU usage, SQL and
other non-FOCUS file formats, and lile defi-
nition?

Most database access requirements would be
satisfied by implementing a Dialogue Manager
version of the LOOKUP and FIND functions. |
assume this would only be worth deing if there
is away of accessing anindex without the need
to build the internal tables required by MCDIFY
or TABLE and without the need 1o parse the
Master File Description. An alternative siral-
egy may be to add a new "“ON TABLE’ option to
TABLE, such as :

ON TABLE SAVEVAR [AS wvariable name]

Instead of a SAVE lile being created, the first
record would be assigned to a variable, per-
haps with the variable identitied through an AS
phrase. If the record contained more than one
field, individual variables could be easily be
assigned by breaking up the new variable with
the EDIT or SUBSTR funclions. As an alterna-
tive to the syntax above, a new FORMAT
option could be provided, such as:

ON TABLE SAVE FORMAT VARIABLE [2S
variable name}

A similar idea could be applied to MODIFY,
perhaps as an exlension of the 'TYPE ON
ddname’ command.

The above are simple exiensions to the exist-
ing syntax and would probably cope with 95%
of requirements. They avoid the need to use
sequential filtes and the consequent FILEDEF
or ALLOCate and -READ. They also use exist-
ing syntax so there would be no need to learn
extra Dialogue Manager dalabase access
commands. As Dialogue Manager variables
are stored in a prediclable place and code
already exists lo set variables (for &LINES,
&TRANS etc), | presume these changes
would not be too difficult to implement.

Perhaps another approach to the problem
would be 1o add the 'FROM ddnarme’ option to
-READ, similar to 'FIXFROM FROM ddname’,
giving :

-READ FROM ddname

This would make the assignment of variables
much easier, as there would be no need to
worry about defining the length of variables.
Taking this one stage further, how aboult :

-READ FROM FOCSORT coupled with on
TABLE NOOUTPUT oOr TABLE FILE file
NOOUTEUT

The TABLE options would signal that
FOGSORT should be created but not written to
an extract file or formatted for 1he terminal.
Ancther alternative would be the opfions :

ON TABLE NOMATRIX O
TABLE FILE file NOMATRIX

A TABLE of this form would simply set the
values of &LINES and &RECORDS wilhout
attempting to creale FOCSORT.

In -
tax. Dialogue Manager is one of the mosl
stable parts of FOCUS, and it would be shame
to throwitaway and start with something totally
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new. On the other hand, Dialogue Manager
can hardly be described as a 4GL iniits current
torm. I anything should be done to the Dia-
logue Manager, it should be an increase in
MODIFY features. In particular, PERFORM
and REPEAT commands should be provided
and the *TYPE n’ option given lo -CRTFORM,
Anyone who has used the PC/SCRIPT lan-
guage will see the obvicus benelils of a PER-
FORM command. This would allow a more
structured, standardised and consistent ap-
proach to programming to be taken, which can
only be good for system development and, just
asimportantly these days, the maintenance of
systems.

4. Compiled Digloaye Manager. Isitworththe
effort? Would compilation save machine re-
sources or make FOCEXECs run faster ? lfsa,
why is the Systems Journal nat full of articles
describing methods to save CPU and /O used
by the Dialogue Manager ? 1do not believe a
full compiled version is necessary; this would
make system development and testing more
time consuming. It would also lead to the
inevitable prablems that exist with some
MQDIFY programs, where there are slight dif-
ferences between the COMPILEd and inter-
preted forms of the same FOGCEXEC.,

As | see il, the main problem with Dialogue
Manageristhe lime il akes o branch lo a label,
Although Mr Dorman indicaled that a table of
labels is dynamically created, it often appears
this table is lost. | presume this is because Lhe
table is anly created for the currenlly executing
FOCEXEC and overwrites the calling pro-
gram's table. Slow branching usually mani-
fesls itself when returning from a -INCLUDEd
FOCEXEC to the calling FOCEXECG (i.e.,
moving back up a menu level). This is where
the called FOCEXEC has to branch o its end,
tollowed by \he calling FOCEXEG branching
back up to a label before a -CRTFORM,

| would propose 2 alternatives to overcome
this.

» A new Dialogue Manager command,
-RETURN, should be implemented. This
would work in the same way as ~EXIT does,
except that it would be used for -INCLUDEd
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FOCEXECs and would force an immediate
return to the calling FOCEXEC.,

+ A preprocessor could be used to wrile a
standard header to a FOCEXEC containing
the line number of all labels within a
FOCEXEC. When the FOCEXEC is exe-
cuted, this header is used to build the table
of labels. To reduce the amount of memory
required, the table space each FOCEXEC
occupies should be given up upon returming
tothe calling FOCEXEC. Intheory, this strat-
egy would only require at most five tables lo
be built, one for the EXecuted FOCEXEC
and one far each level of -INCLUDE nesling
(or should that be 10 if two levels of nested
EX are used as well ?). As well as allowing
faster branching, this would be a uselul
documentation feature. QObvigusly some
way of coping with FOCEXECs ihal have
been changed after preprocessing would bo
needed, something akin to lhe strategy used
for out-of-date cross reference pointers on
read-only files perhaps?

While | feel the Dialogue Manager has its
limitations, ithas largely beenignored as faras
development is concerned. it would not 1ake
too many changes to enhance ils usaeiulnass
and bring il into line wilh the fealures expected
from a 4GL.

To linish, | would like to congratulate Mr Dor-
man on an excellent aricle; anylhing that
explains the warkings of FOCUS should be
encouraged. This lype of informalion can only
be of benetit lo lhe FOCUS communily and
Infermation Builders. As an aside, | wonder
how many Dialoague Manager-relaled Hotlines
can be closed now that a reasonable explana-
tion has been made availablel

Yours Sincerely,

Nick Browne

Director E.G.A. Lid.
Basingstoke, Hampshire
England
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