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BASIC CONCEPIS
The purpose of this section is twofold:
e To define the terms most freaquently used in this document.
be To describe the actions of DMSI{ in areas where the DASDL

description interacts with other components of the system.

RELATED DOCUMENTATION

Name Number
DMSII Audit and Recovery P.Se 2219 0532
CMSI]I Reorganization P.Se 2219 0540

DATA BASE OEEINITION

Basic Eptities

A data base described in DASDL consists of data items» data sets»

and sets. A data item 35 a field which contains varyinc data
values. It is the smallest named container of information in the
data base. Data items may be of various types such as alpha or

packed decimal.

Related data 1items are organized into data records which reside
in data sets. A data set is similar to a traditional data
processing filer, except that the data management system handles
the mechanics of space allocations record location and references
(pointers) to other files. Any particular data record is said to
te a member of the data set it is in.

A set is a collection of references to records in a data set. It
provides a specialized access to that data set. 1t mayr, for
example, provide efficient ordered access by an item in the data
set; or it may select only certain members of the data set»
based on a stated condition. Mcre than one set may be applied to
any 9given data set. Each set may include a reference to every
membter of the data set, or it may 1include references to only
selected members. If it contains a reference to every meabere it
is called a spanning seét; if it contains only selected members,
it is calted a subset.
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ALL spanning sets are automatically maintainec by the data
management system. Whenever a record is added to or deleted from
the data set, DMSII will perform a corresponding action for each
spanning set. Subsets may be either automatic or wmanual. It the
condition for 1inclusion is specified in DASDL, then the set is
automatically maintained. If the condition is not specified,

then the application programs must insert and resove entries in
the set.

In DASDL» data sets and sets are both called structures. ALl
structure names must be unique. Item names within a data set
must be unique. However, items which are used as keys must be

unique within the data base.

Eabedded Structures

Many data relationships can be represented by a hierarchyr, or
tree-structure. In DASDL these organizations can be represented
by 1including a data set among the items of a data record. 1f a
data set does contain another data set as an items» then the
contained data set is called an embedded data set, and the data
record in which it is declared is called the owner or master of
the embedded structure. Any number of embedded records wmay bDe
under each master.

It is also possible to include sets as items in a <data record.
As with data sets» such items are called embedded. Most
coamonlys such sets apply to data sets Wwithin the same master,
but they may also apply to other data sets.

If a structure is not embedded in any data sets then it is said
to be disjoint.

The term "master™ refers to a record of the data set in which a
particular structure is embedded. Sometimes 1t is useful to talk
about not only the master structures, but also the master's
master, the master's master's master, and so forth. The term
ancestor is used to refer to any of those structures», up to the
disjoint master.
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Mapuyal References

Some applications cannot be represented as hierarchies. For such
applicationss it may be necessary for a data record toc refer to
another data record without regard to any tree=-like structure.
Such a reference might te to another record of the same data set.,
or to a record of another disjoint data set. It can be a member
of a manual ewmbedded subset. Manual references provide a network
capability for describing data relationships. They are
maintained by the application program using a special assignment
syntaxe. '

Agcess Characteristics Which Affect Programs

There are three logical <classes of data retrieval, each
represented by one or more DMSII structure types. In general,
changing the type of structure within one access class will not
affect application programs, but changing betwWween classes may.

e Unkeyed Access

In an unkeyed access» data records may not be retrieved in
any special order. The data set structures which are in
this class are standard and wunordered; the sets are
unordered Llists. The application program should not infer
any togical order from the results of "find next™ on such an
accesss howevers, all records in the structure will be found
exactly oncea ’

Ce Keyed Sequential Access

In sequential access» records may be retrieved in order by
the key specified in DASDL. They may also be retrieved by
specifying a particular value desired for that key. The set
structures in this class are index sequertials, crdered list»
and access to ordered data sets. The application progranm
may depend on the fact that a "find next™ operation will
{ocate the next record according to the sequencing specified
in the key.

Ca Keyed Random Access

In a random accessrs records may be retrieved by specifying a
particular value desired. Serial access 1is not possible
with this type of set structure.. The set structure in this
class 1s index randome.
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SYNIAX DIAGRAMS -

The syntax presented in the figures and explanationrs that follow
conform to railroad syntax as presented in software

specifications released by Software Dccumentation at the Santa
Barbara Plant.

The wmain line of development is from left to right, down on the
left and up on the right. The beginning of the syntax 1is
represented by one arrow (>) and is followed to its termination
point (#). Continuation lines are indicated by double arrows
(>>). Unless otherwise noteds optional entries are expected by
the program in any order. Variables are presented in lower case»
enclosed in trackets (<>). Upper case entries are required
syntax. A bridge indicated by (/n\) shows the maximum number of
times the Lline wmay be crossed. A bridge indicated by (/n=x\)
shows the minimum number of times that the line must be crossed.

ASBREVIATIONS

variables may be abbreviated; the following abbreviaticons have
been used in this document:

Variable Abbreviation
attribute attr
character char
description desc
identifier id

integer int
parameter param
specification spec
statement stmt

Syntactic Entities

<identifier> An identifier consists of uppercase
alpharumeric characters and single embedded
hyphense. The first <character must be an
alpha character. The wmaxisum number of

characters allowed is 17, and the identifier
must not cross card boundariese.
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' | Legal: ABC-2
Q XXX=XXX
vz
Itlegal: 3DE
Xyz-
“MN
abce
<literals> : A Literal can be either alpha (a string of
char acters), numeric (3 string of digits),
or Hex (a2 string of hexadecimal digits).
<alpha literals> Alpha literals must begin and end with a
quote character. They may be continued on
subsequernt records. The first non-tlank

character of the continuation record must be
a quote (") and i1s not considered to te a
part of the alpha Lliteral.

In order tc prevent excessive blanks from

being placed in the dictionary file, data

base comments may be continued on subsequent

records in the following manner. A quoted

string is terminated by a quote on the

current record. If  atlt subsequent

characters on the record are blank and the
» ‘ first non-tlank character of the subsequent

record is a guote, then the previous string

is concatenated with the current string and

| storec in the dictionary file. '

A quote may be placed in a quoted string by
placing quotes adjacent to each other.

Input: "Here is how to put a ™" in a string."
Produces: Here is how to put a ™ in a string.

A null string is represented by "".

If only blanks separate two stringss then
they will be concatenated. :

Input: T"ABC™ "DEF"
Produces: ABCDEF
<pumeric. literals> A nueeric literal can be of two types. An
: unsigned integer consists of a string of
digits not crossing a card boundary. An

unsigned real is an unsignead integer with a
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decimal point at the geginning» the enyg, or
£ in the middle. It also cannot cross a card
boundary. Exponential notation is not

altowed.

Unsigned integer: 3894651

Unsigned real: . 387
1.245
681.
1.0
n,9

<hex literals> A hex literal must begin and end with an "4d"
character. AlLL intervening characters must
be hexadecimal digitss; i.€.r 0r 1s 25 3» 4>
Ss 6» 7» 8» 9, A» B8» C» DC» E and F. Hex
Literals are an alternate method of
specifying a character string and may be
used in the same manner as alpha literals.

A hex Literal must have an even number of

hex digitse A hex literal may not cross
card toundaries.

por Examples:

a. ALPHA(7) INITIALVALUE IS a130C0000a "VAL"™?
b. ALPHAC1) INITIALVALUE IS 382a;
c. ALPHA(3) INITIALVALUE IS 3AF0a I81Q dF243;

<file name> : A file name may be of the form:

a. <multifile 1d>

b. <multifile id>/<file ic>

c. <fzmily name>/<multifile id>/ ‘

d. <family name>/<nultifile id>/<file id>

The <family name>, <multifile id> and <file
id> way bte specified as identifiers or as
alpha Literals.

1-6
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RECOVERABILITY

Iypes of Failure

A processing faiture such as a Clear/Start may interrupgt a

togical update to the data basee. For example», a data record may
have been inserted into a cata set tut not intc one of its
automatic sets. To recover data base integrity after such a

failure, it is necessary to preserve before igages so that
partial operations can be tacked out.

A storage failure, on the other hand» implies that previously
good data has deteriorated. Such failures are usually detected
by hardware parity checkss though 1in some cases they are
determined programmatically. Storage failures require a backup
copy of the data area while it was still sound and a means to
reconstruct the <changes made since that dump. Normally,
reconstruction is based on the audit trail maintained by the data
management systems» but ir some cases an installation may oprefer
to rerun its application prograus. :

Audit Trasl

The data management systea maintains an audit file whenever the
audit option is set in DASDL. This file records ™hefore®" and
"after®™ images of the datar in an abbreviated form when possible.
No charige is written to disk until the corresponding change 1is
successfully written to the audit.

If a processing failure should occur, the "before™ images are
used to back out the partially completed operations. "After™
images are used also» to update any good data which had not been
written to disk at the time of the failure.

If a storage failure should oecur» the after images are used to
bring some previous copy of the data up-to-date. When applying
after imagess the data management system must coordinate the
audit with the state of the data base at the time it was dumped.

fFor more detail on this subject see P.S. 2212 547¢C.
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Jransactions

A logical .update to the data Lase may contain more than one
primitive data management operation. For example, an update
might consist of deleting a record from one data set and erntering
it in attered form into another. DMSII allows the application
program to group such operations into a Llogical wupdate or
transaction. The data management recovery rcutines are
transaction-oriented and always recover to a time wher no partial
transactions are reflected in the data base. A Clear/Start may
interrupt a transaction; $0 may abnormal termination of a
program which was in the middle of a transaction. In either
caser if audit was specified in DASDL», the DMSII reccvery

routines will back up the data base to a "clean™ point such that
no partial transactions are reflected in the data base.

Restart Program Ipforgation

The application program must reprocess any transaction which was
interrupted because of a processing failure such as a
Clear/starte. To assist the application program in restarting,
OMSII will record restart information of the programmer's
choosing. If a failure cccurs» the recovery routines will insure
that the information corresponding to the tast gqood transaction
for which the restart area was audited is in a special data set

called the restart data set. Using this information, the program

can restart at the point to which the data base was recovered.
The program can detect that restart is necessary, if:
3. It discovers that a Clear/Start has occurred;

be It discovers that another program caused some of 1its
transactions to be aborted;

Ce It is told by some manual method» as when reprccessing is
needed after a storage failure. ‘
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MULIIPROGRAMMING

Locking yersus Ihcoughput

One of the m@most important design goals of CMSII is high
throughput. To help achieve this goal, a high degree of
parallelism 1is provided for in processing against the datatase.
The locking strategy helps provide this paralleliss.

It has been observed that a typical update operation against a
database (i.e.» a transaction) involves a relatively small number
of operations and records. In order to provide for the integrity
of this set of changes in a multiprogramming environment, some

method of locking must be provided. Locking too many resources
at one time decreases the possibility of paralleliss and,
therefores decreases potential throughput. Locking too few

resources results in wunnecessary overhead and. inconvenience to
the user. DMSII balances this tradeoff by providing recora level
locking. Providing reccrd level locking and allowing all user
programs to access the database concurrently provides a good
compromise between locking too much at once or too little.

Aborting Iransactions

The only Llock that persists for longer than the course cf an
individual database operation (e.g.» STORE) is the lock .a wuser
may place on an incdividual record of a datasert. Specifically»
index tables are not locked except during the course c¢f a single
database operation. Locking index tables (for exasple, until the

end of a transaction) would provide the pcssibility of
independence of transactions to the point that the Llast
transaction of a single program could be backed out without
affecting any other prograams but the price paid in loss of

potential paraltellism is ®much too great.

Unlocking index tables as soor as possibler, on the other hand»
allows maximum parallelism, but causes all programs to be
affected if the last transaction of any one of them wrust be
backed oute. When aborting a transactionr, all transactions must
te backed out until a point is reached at which no program was in
the transaction state. This situation maximizes  total
throughput, because aborting transactions is an wunusual case.
The normal case is that no transactions are abortec. In general,
maximum total throughput is achieved when the normal <case is

optimized, even at the expense of extra overhead in abnormal
casese.

B8ecause transactions in progress are allowed to complete before
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the abort process commencesr, exception processing is minimized.
The only verbs at which the abort excegtion need te handled by
user programs are BEGINTRANSACTICON, ENDTRANSACTION and CLDSE.

Deadlock

kecord level locking 1introduces the possibility of deadlock.
Consider the following sequence of events:

Program A locks record 1. Program 8 locks record 2. Program A
tries to lock record 2, but since program B already has it
Locked, program A is blocked (temporarily suspendeqg). Program B
tries to lock record 1 (which program A already has locked). 1t
program 8 is btlockea at this point, the two oprograms are
deadlocked or in a deadly embrace. They are in a circular wait,
each waiting on the other. Ceadlock is a circular waiting
situation with any number cf precesses involved such that none of
the processes can make any progresse.

Besides deadlocks involving lLocked records», deadlocks can cccur
involving sync points and locked records. Ffor example, program A
enters transaction state {by executing BEGINTRANSACTION).
Program 8 leaves transaction state (by executing ENDYTRANSACTICN)»
causing a syncpoint to be pending. Program 8B then locks record X
and executes BEGINTRANSACTION. Since a syncpoint is pending,
program B8 is blocked at BEGINTRANSACTI(ON. Program A now tries to
lock record X, which program B has locked. [f program A is
blockeds waiting for a vrecords the twc programs will be
deadlocked because the syncpoint that program B is waiting for
cannot occur until prograes A finishes its transaction.

Internal to the access routines of OMSII, canonical locking
orders and judicious use of the control state are used to avoid
the problem of deadlocke. If any pair of locks is always Llocked
in (at most) one corder and never in the reverse orders, deadlock
is iampossible. It is impossible for DOMSII to try to impose a
canonical Llocking order for the user programs to use in locking
records. The access routines detect deadlock just before it is
about to occur. Instead» a process is selected from among those
which woula have been involved in the <circular wait. That
process wunlocks all the records it has locked in the database.
It then returns a deadiock exception to the user program.

The process chosen for the deadlock exception is chosen so that
progress 1s gquaranteed. Among those processes which would be
involved in the circular wait, the one process with the lowest
priority 1is chosens As the result of a deaadlock exceptions, a
prccess is guaranteed that all its records are freeds, but whether
or not the process is in the transaction state is unaffected.
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Only locked records and sync pecints are considered by the
deadlock analysis of DMSII. ALl other sources of waits are
ignored 1in the analysis» and it is the user's responsibility to
see that deadlocks involving other resources don't occur. If any
progras in the transactionr state is delayed (for any reason) long
enoughs, it Will eventually te time for a sync point, and froa
that time on»r all new transactions will Le blocked at
BEGINTRANSACTION wuntil the delayed program finishes  its
transaction.

When a program gets a deadlock exception, the access routines do
not cause an abort, because the program may not yet have rmade any
changes. In fact, when possitler the best way for user programs
to be written is to lock all records involved in the transaction
before wmaking any changes. If any deadtock exceptions are
encountered» handling them i5 a sieple matter of branching back
to the beginning of Llocking the records. If the records are
Llocked before BEGINTRANSACTION is executedr then even a deadlock
exception on BEGINTRANSACTION wmay be handled in this waye.

Lonsistency

Every database has a set of consistency constraintse. These are
normally not written down anywherer» but their existence is real
nevertheless. A phercmenon which is introduced by
rultiprogramming against a database is that transaction
processing routines which preserve these consistency constraints
when run alone no Llonger necessarily preserve them when run
concurrently.

As a simple exampler consider the consistency constraint that a
data item A of record R1 must be equal to data item E of record
R2. The following two transaction prccessing routines (in pseudo
code) preserve this constraint when they are run alone.

LGCK R1 LOCK R1
A= A % 2 A z= A+ 100
STORE R1 STORE R1
FREE R1 FREE R1

LGCK R2 LOCK R2

B :=8 % 2 B := B + 10¢C
STORE R2 STORE R2
FREE R2 FREE R2

However» when they are run concurrently» they may or wmay not
preserve the consistency constraint that A=B. For example, the
following execution order guarartees that A is unequal to B upon
completion if A=B initially, no matter what the initial value of
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A and 6 is.

LCCK K1

A 3= A *x ¢

STORE R1

FREE k1
STQRE R1
FREE R1
LOCK R2
B :=8 + 100
STCRE R2
FREE R2

LCCK R2

8 := 8 « 2

STORE R?2

FREE R2

It is the responsibility of the user programs to use the record
locking capability of ©CMSII to wmaintain consistency 1in a
sultiprogramming environment. Gefore suggesting how this might
te done, it is appropriate to discuss a problem which arises in
the multiprogramming environment because of audit and recovery.

Reproducibility
The transactions which are backed out by OMSII recovery are
normally reprocessed. However, in a wsultiprogramming
environment» reproducing the same result obtained for these
transactions before the recovery 1i1s a problem. This s
especially true «with an online database. Although batch

processing against a database can often be crganizea such that
each section of the database is wupdated in a single threaded
mode» this is normally not feasible for an online database due to
the inadequate throughput which would result.

As an example» consider an online banking database. Suppose a
deposit to an account 1is made» and then shortly afterwards a
withdrawal is made so large that the deposit is needed to cover
ite After these transactions are processeds a3 recovery OCCUrS»

"and these transactions along with others must be reprccessed. It

would not be acceptable to cause an overdraft just because the
transactions happened ta te rerun in a different order.

Unless precautions are taken by the user application programs in
what record Llocking conventions are followeds there may not be
any way» even single threading the update in rerun mode,  which

reproduces the previous results (assuming exactly the same update
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routines are used and that they do not make a distinction tetween
normal wmode and rerun mode). The user programs should use the
record locking facilities of CMSII to control the marner in which
concurrent transaction processing routines are interleaved.

Miscellaneous Locking Considerations

FIND does not cause the record retrieved to be lcocked. FIND
should always be used with carer because it does not protect the
results of any decisions made on the record retrieveag.

LOCK (MDDIFY) obtains the record exclusively as far as other
LOCKers are concerned, but a FIND can retrieve the record, even
if it is LOCKed.

When the record 1in the user work area is changed because of a
FIND» LOCKs, or DELETE, an iwmplicit FREE on the previous current
record 1is performed (if there was a previous current record and
it was locked).

STORE does not free the record that was just changed or <created.

This aids 1in making a consistent set of changes toc a collection
of records during a transaction.

ENDTRANSACTION automatically frees all records the process has
tocked in the database involved. This helps make transactions
independent and tends to help avoid starvation.

Proaramming Jransaction Routipes

A good programming strategy 1in a waultiprogramming environment
should achieve the following goals:

simplicity

efficiency

high total throughput

preservation of consistency constraints
reproducibility during rerun mode

Assume that it is never necessary to lock more than a small fixed
nusber of records. Then the following strategy may be used.

Step 0: Obtain all necessary non~database 1input information
needed for this transaction.

Step 1: LOCK all records involved 1in the transaction. This
includes even those records which are retrieved but not
altered. FIND is not used at all. If any deadlock
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exceptions are encounteredr» branch to the beginning of
this stepe.

Step 2: fExecute BEGINTRANSACTION. If a deadlock exception is
encountered, branch to the beginning of Step 1.

Step 3: All transactions at this point are independent of each
" other, tecause they have disjoint collections of records
locked. Advantage can be taken of this fact for
reproducibility. One possibility is to write the input
data for this transaction to a global serial transaction
history file. After a recovery, the backed out
tansactions would be resubmitted from this file and
processed 1in a single threaded fashion. The result of
this reprocessing should reproduce the previous results
of &each transaction exactly. The transaction rcutines
need not be aware of whether or not they are in rerun
mode . '

Step 4: Perform the databaﬁe updates and execute ENCTRANSACTION.

Do not free any recordse. Let ENDTRANSACTION free atl
locked records.

The amount of processing cdone in the transaction state should be
minimized in order to avoid excessive synchronizaticn delay at

sync point time. -Special <care should be taken to avoid
potentially long waitss such as file openss waiting for datacoma
inputs etce.» in the transaction state. One advantage of the

above strategy is the elirination of potentially Llong waits on
Ltocked records in the transaction state.

Gne possible problem with the above strategy is the existence of
bottleneck records» i.€.» records that must te locked by many
different transactions, because they contain totals which must be
updateds etc. The probles with such records is that in order to
avoid a locking bottleneck they must be kept locked for as short
a time as possible. ‘

The above strategy may be smodified for such records as follows:

Instead of locking all records before BEGINTRANSACTICON, ftock all
except the bottleneck records. Define a canonical locking crder
such that they may be locked after REGINTRANSACTICN is executed
without causing any deadlocks. The bottleneck records are all
locked in transaction states updatedr and immediately freed. The
point of independence of concurrent transactions is then between
the LOCK and the FREE of the inrermost bottleneck record.

In the modified strategy as well as the original strategy» FIND
is not usedr, only LOCK. Furthermores, in both strategies, once a
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record has been freed» no more records are locked», and the point
of independence of concurrent transactions is anywhere between
the last lock (or BEGINTRANSACTION) and the first FREE. Thus.
both strategies may be divided into two phases. During the first
phaser records may be locked but not freedr and during the second
phase records may be freed but not lLockedr, and the point of
independence is anywhere between the two phases.

This two phase technique has several important properties. 1f
all transactions are two phase tut otherwise arbitrary, then any
.consistency constraints preserved by the routines when running
alone are also preservec no matter what mix of them is run
concurrently. Furthermorer, no individual transaction routine
sees any of the consistency constraints violated except as it
temporarily violates them itself during the course of its update.
Finally» the point of independence of concurrent transactions
between the two phases provides a handle on the problea of
reproducibility, because a serial schedule can be created which
will reproduce the results of the concurrent updates for every
transaction.

The two phase requirement is not strong enough, however, in the
case that it is noticed that a certain transaction causes an.
abort recovery every time it is submitted (dues perhaps, to a
programming error). In this casesr tc make any prcgresss the
transaction in error must be erased from the global transaction
history file and not resubmitted. If some of the results of the
transactions have been displaved on terminals, then there are two
alterpatives to insure that the results of the rerun are the same
as what has already been displsyede The first is to not unlock
any records in the transaction, but to Let ENDTRANSACTION do it
instead. This 1insures that no transaction can depend upon
another transaction's changes until the other transaction has
executed ENDTRANSACTICON» and will nots therefore, be erased from

the transaction history file for causing an abort recovery. The
other alternative 1is to execute ENDTRANSACTION SYNC to protect
against abortss but this will probably cause wunacceptable

throughput degradation due to excessive synchronization overhead.

The two phase technique must be modified somewhat when a large
number of records must be retrieved during a transactions because
CMSII does not provide a convenient way for a program to keep a
large number of records locked. Programmatic conventions must be
defined such that in order to access a certain class of records»
a specified record must first be locked. This technique single

threads access to the defined class of records. The records in
such a class are exewpt from the two phase requiresent, byt the
control record i1s not. An example ot this technique is for the

user to create special control records which are wused only for
Llocking purposes.
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DAJTA BASE

Syntax: <data base>

bk b b Ll e L EE L L TS
| ' i
Rl bl R Ll e Ll D L L e L AL L L R E R |
i |
1==/1\== OPTIONS =~== (<option listd>) ====== 3} ==a=>]|
1 |
I==/1\== PARAMETERS == (<parameter list>) == ; ===>|

l<--—--—---’------- ,‘ -------n—-----—----'
1 i
1 ‘ {
’--/1*\ - - <data set) -----------------).
1 I
I=== <set or subset> ===-==----c-cc-co-- >
1 i
{=-=-- <physical attribute spec> =========>]|
i i
'--‘ <remap> O--------Q------------'----)'
i |
1=== <logical data base> =====mec-cmeacac>]

b Al bbbl e L L R LD R e R L L R >
| |
R bbbl Dbl bl Ll bl Ll Dl bl
1 |
I=== <generate statement> === ; =e=cece=)|
i 1
=== <purge statement> === } ==-c=ccce-- >1
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DATA BASE OBIYIONS

Syntax: <option list>

‘(---------- ------- FELA AL L EEEEEEEEEL YRR '

! |
>====/l\=== AUDIT =c-cocmcccmmcc e e e m e = indedieekakly >H#

1 (I !

{==/1\=== KEYCOMPARE ~===>{| l==~== SET ====>]

| i

f==== RESET ==>1

Semantics:

Options are used to detersine the inclusion of major features of
the DMSII procedures:

A. The AUDIT option allows auditing of the data base. When
this option is useds the data base must include exactly one
restart data set, described later. If set» the DMSII

procedures Will maintain an audit trail of changes to the
data base so that data base integrity can be restored in the
case of processing failures or storage failures. If neither
SET nor RESET is specified, SET is assumed.

Be. The KEYCOMPARE option allows the system to verify the key of
a retrieved data record against the key of retrieval. If
neither SET nor RESET is specifieds SET is assumed.
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DAJA BASE PARAMETERS

Syntax: <parameter list>

'(------- ------ L EE LR R e it L L LR LR L EE LR YL R '
] 1
{ i

>emw===/1\== CONTROLPOINT == = == <int> =~c--eo-ceccnmcnmnncann~=- m=>%
] i (I |
i {= SYNCPOINTS =>t 1|
i |
{==/1\== SYNCPOINT == = == <int> ====-=- smmmem- Semessena- >1

1= TRANSACTIONS =>1

Semantics:

The <parameter Llist> 1is wused to provide certain run-time
parameters to DMSII:

A. CCNTROLPOINT specifies how many syncpoints should cccur
betuween  controlpointse. Default is 10 syncpoints.
COCNTROLPODINT applies only to audited data bases.

Be SYNCPOINT specifies how many transactions should occur

between syncpointse. Default is 5 transactions. SYNCPOINT
applies only to audited data bases.

COMMENT

Syntax: <comment>

'<-------—--------—----'
| i
i l
dmmmumen M amem=/]172\~= <character> == " =-eccccccceccccccccn~=a >t

Semantics:

The aquoted comment (lLimit = 172 characters) provides a facility
for including descriptive information in the data base
description tables.
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9 : AUDIY
Syntax: <audit trail>
>mswe== AUGIT TRAIL mmeeeemeeiecececccemeaana- L LELE LT >>
e i b P e L LR L. m—e————
1 } ' l
| : 1
>>==( ===/1\== AREAS ===~ == = =c= <jnt> e===== seecemcccnn- Y=

i i
I=/1\===AREALENGTH == = === <jnt> === BLOCKS ===>1
- |
I=/1\== BLOCKSIZE === = === <int> === BYTES ====>}
1 i
1=/1\== FAMILYNAME == = === <familyname> =======>]
l {
=71\ == KIND ==<==== = ccece [[SK =cc=ccmccmcua=>]
1 I= TAPE ====>] ]
1= TAPE7 ===>1}
I= TAPE9 ===>]|
I= TAPEPE ==->1

- e oy e

]
~
[
”

]

]

[}

=== PUBLIC ========s=>]
I== PRIVATE ==>1 {
o

- - ID Q-----------o--)’
== IN ===>]
f== 0UT ==>1i

SECURITYTYPE -~

4=/1\-- SECURITYUSE ==~

]

Semantics:

Defaults for audit trail attributes:

A. AREAS is 20.

Be AREALENGTH is 1006 blocks

C. BLOCKSIZE is 1800 bytes.

Ce KIND is DISK.

Ee FAMILYNAME is SYSTEM DISK

Fe. The attribute SECURITYTYPE specifies who, apart from the

CHNET, may .access this file.  The wmnewonics of the
SECURITYTYPE attributes are as follows:
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G.

PRIVATE: Ieplies that only a privileged user or the cwner
may access the file.

PUBLIC: Allows access to any user who references the file.

The default value for SECURITYTYPE is PURLIC if the
multitile-id of the file does not contain a usercode.
Otherwise, the securtty attribute of the usercode is used.

This attribute is applicable only if kind= DISK’ and access
is not through CMSII. .

The attribute SECURITYUSE specifies the manner in which a
disk file that 1is protected by security may be accessed.
The default value for SECURITYUSE is I0. The mnemonics of
the SECURITYUSE attribute are as follows:

IN: 1Indicates that read-only access is allowed to the file.

ouT: Indicates that write-only access is allowed to the
file.

10: Indicates that read/write access is allowed to the
file. :

This attribute is appllcable only if kind=DISK,» and access
is not through CMSII.
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0A1IA SEIS
Syntax: <data set>

>m- <data set) R Eh R G D U N S D R P WP WD D TR AR WD D GO W O WD AR D N R R W M W e e W DATA SET -3

name> ! 11 ]

1=~ <comment> ==>| 1= CRDERED ==~=>1{

1= RESTART ===>|

I= STANDARD =-=>1|

1= UNQORDERED ~>1
>>== <record description> ==<=====-=- Sessessose= ikl Sl d

!
f==-~-- , == <physical opt

Semantics:

A <data set> description provides for specification
physical and logical structure of a file.
structures are:

A. CRDERED

This structure requires exactly one <access> to
key. Records in each table of an ordered data
in physical order based on the! keye. Tables
together (also preserving the key order). AlL
table belong to the same master. Only the one
is permitted. No sets may be associated wit
set. This structure must be embedded.

8. RESTART

The RESTAKRT data set is a3 special type of STAND
used for audit and recovery. Exactly one data
description must be designated as the RESTART
the AUDIT option is specified. This structure
embedded data set» and may have NO embedde
within it.

C. STANDARD

Records will be placed in a system selected loc
structure may not be embedded.

i
icn> ==>|

of both the

The different data set

define the
set are kept
are Linked
records-in a
access method
h such a data

ARD data set
set with i1ts
data set if
may not be an
d structures

ation. This
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D. UNORDERED

Records will be placed in a system selected Llocation.

Physical tables are mwmaintained in a linked list. This
structure must be embedded. AtL records in a table belong
to the same owner. Ne sets or accesses may be associated

with such a data set.

The default data set structure is STANDARD.

0AIA 9E£1 RECORD

Syntax: <record descripticn>

P L e S L R e AL LR P >>
i ' I
l==/1\=== REQUIRED ALL ============-=- mmmmeeeas>]

‘(-—-—--- ; --------n----l

1 , 1
d>me ( ===~ <data ItEMD = "= cccrcmccccmcmccamcncecs ) ~e=)>>
I _ (| , 1
I== <group item> ====s===>| |=== ; =~==>]
! [
I==/1\=-~<control itea> =->|
1 |
{== <data set> =====sce==>|
i 1
i== <set or subset> =====>|
i |
== <remap> =====m==wesm==>|

>>-~--‘-ﬂﬁ-u--0---”ﬂ-------‘-“-’-—---ﬁﬁﬂ ————— LR N R N R R R Y >>
i R
fo===e=e=escmmceceo= YERIFY == (<condition>) ==>I
i 1

'--— » n-—).

DD M e A an R T SN SR TS MR ARG R W e ------------n-----nuﬁ‘-)‘

] L]
|===== <variable forgat part> =====>|
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Semantics:

A <record description> specifies the format of a record of the
Gata set.

The ophysical records of the structure associated with the data
set are referred to as members of that data set.

REQUIRED ALL is equivalent to specifying REQUIRED on each «<data
item> of the data record.

The VERIFY clause specifies a condition to be satisfied by items
in the potential record of a data set. If the condition is not

satisfied, then the record will not te stored, and an exception
returned. :

Data Jtenm
Syntax: <data item>

name> l i | _ 1
'- <Commeﬂt> ->‘ ’.- (iteu -—---—)'

option>

Seuanticsz

A <data item> is g3 field ir a record whose value is controlled by
application programs subject to the restrictions placed on data
values by the <iten option> clause and the VERIFY clause.

Data Jype

Syntax: «<data type>

>mamw ALPHA - .- ( e e - e m- (integer) e .- - )----------)’
1 i

1 1
] I1<== 5 ==c/1\==y i
1 I ' I
(. i 1 | 1
1= NUMBER == ( ====---eec-es (integers> =-=mmeme- ) memmmmeay
! 1
I== 5 =>4
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Semantics:

ALPHA items are stored as EBCDIC characters. The NULL value 1is
alt bits one. The maximum size of an ALPHA item is 8191
characters. NUMBER items are stored as 4-bit digits (i.e.r»
packed decimal) with a maximum size.including sign digit of 23

digits (12 if used as a key item). The null value is all tits
one

NUMBER declarations are treated as follows:
X NUMBER (55.,2)

®"X" cccupies one digit for the sign followed by five digits for
the number and the decigal point is after the thirc digit.

ltem QOption

‘Syntax: <item option>

‘<-n-----------------‘--- » R N ) ---—---—--'

>--1--/1\---- OCCURS ==== <integer> ==== TIMES -----------:--4->#
:--/1\---- REQUIRED -----------------------------f---->:
:--/1\---- INITIALVALUE ======ee==cee= cliteral> ----->:
L== 1S >0 == BLAKKS ==>1

Semantics?

REQUIRED items must be present and not NULL at store-time. The
REQUIRED ALL option for a data set will make atl items REQUIRED.

INITIALVALUE specifies a means of setting item values at the time
of creation of a reccrde. Items with INITALVALUE specified will
be initialized to that value on CREATE. I1f the size of the
Literal is less than that of the item, the lLiteral will be stored
into the item in accordance with C0BOL conventions. If the size
of the Literal is larger than that of the item, then an error
will be given by DASDL. Items Wwith no INITIALVALUE specified
will be initialized to null Call ones).

OCCURS causes the item to be repeated the specified number of
times. The limit for the <integer> is 1023.
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Group Item

Syntax: <group item>

>== <group item Name> =~e~cerceacocmccnca=- GRUUP - mmm - -—-- >>
{ i
I= <comment> ==>|

>>-—------ﬁ------------—-----------u------;------------—--))

l(---------------o---- ) CeEmmcsescsccarccce=- |

' ]
1=-=/1\-=- OCCURS === <integer> === TIVES ===>]
' 3
f===/1\=== REQUIRED ===========ccccccacamca_c>]

l(-}--—--— ; --'------’

i 1
| i
>>== ( ==== <data item> ==-c~ecccsscc~ccccccs ) ssccescccco=c=>}
| i t I
f== <group item> ==>I t== 5 ==>1

Semantics:?

<group item>s are alpha items that themselves contain items.
Items within a group are declared at a level one greater than the
Level of the group.

Items that may belong to groups are restricted to data items and
further group items. <group item>s may be REQUIRED or may occur
a specific number of times. If 2 <group item> is REQUIRED, each
itema in the group is required. group is required.

An OCCURS group may contain further OCCURS <group 1item>s or
OCCURS <«data item>s. However, a maximum of three levels of
CCCURS is altowed. The Limit for the <integer> is 1(023.
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fontrol Itenm
Syntax: <control item>

>==- <controt L I L L L L L RECORD “'YPE - <data —e—am=3)
item name> | i type>
== <coament> ==>I|

DD ™ AEm S EEEI o S S TR R S G R AR SRR R AR NS AR A e - - e e o - e e onen w a )d
1 o
l=== FIXEDFORMATVALUE ==============c= cliteral> ===>1
i i1 i
b== IS ==>1 t== BLANKS ==>1

Semantics:

A <control item> is maintained in the record in which it 1is
described and it has specific system meaning.

RECORD TYPE is required for variable format recordse. Its vatue
determines which format a particular record hase. Each data set
has a maximum of one RECORD TYPE control item. The

FIXEDFORMATVALUE clause specifies the value that the RECORD TYPE
field will have when the record consists of the fixed portion
only. If a FIXEDFORMATVALUE is not specified and the data type
of the RECORD TYPE i1s ALPHA» a value of BLANKS is assumed. If
the data type is NUMBER» then a value of zero is assumed. RECORD
TYPE is a read only field. An attempt to modify this field will
result in a data error.
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Maciable Format Part

Syntak: <variable format part>

' <c-----.’.¢nm--—----—--------------—-----—--------—-- --.’--——’---'
i ‘ {
{ . , [<=== } e===]| : |
[ | : i |
>>mmmenceae <cliteral> == ¢ == ( == <Cdata =====mccccce~ ) =c===>¢§
i | 1 item> [ o | 1
1= » =>] 1 | I o i
I= <group =>1 1= ; =>1 |
item> i
' {
I¢=emomerececrrmcnaaccana R L L L] |
|
|==emeccee= YERIFY == ( == <condition> == ) =>

| {
l-- » -)'

Semantics:

A RECORD TYPE control item must be declared in the fixed part of
the record. The literal specified in the <variable format part>
description must be of the same type as the RECORC TYPE control
item. Each literal must be unique.

Each different format is constructed by taking the fixed portion
of the record and appending the appropriate variable portione.
The variable portion is selected by comparing the RECORD TYPE
item Mith its possible values as specified by the titeral fields
in the <variable format part> specification. if the RECORD TYPE

item is equal to the FIXEDFORMATVALUE» the record consists solely
of the fixed portion.

CONDITION
Syntax: <condition>

Demem (siunle condition) - . A N am e W N W R WS A R WD MR WS WR W AW WP W W M W o -—---n-—-ﬁ)#
1 , i
== AND ===- <condition> ==-=>|
1 !
l== CR ==>1
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Syntax: <simple condition>

>ememeccccemnans ( == <conditicn> == ) ==cmccccccccccmccccacanaa>y
L] ] [} 1
1= NOT =>1 | | i
I=- <data item -~ <relation> ==~ <data iteam =-->I

. name> . . i name> |
i ‘ |
1= <literal> ===>1

Syntax: <relation>

ymmemmemseesecsscecccan (QL m=-m-=-es-e---e---a-a- ~e———— > g
' = 1
1 '
I==- €GEQ -->1
1 0= I
1 |
I=== (GTR ==>1
] o '
i I
1=== (LEQ ==>I

=== (LSS ==>I
! {< |

=== (NEQ =-=>1
{~=

Semantics:
In any simple condition of the form:
=== <datae.name.l> =-- <relation> === <data.name.2> =-~>

the data items 1 and 2 wmust be of similar type (e.g.»
ALPHA=ALPHA» NUMBER-NUMBER).

In any simple condition of the form:
===~ <data.name> ====-< <relation> === <literal> ======>
the data item and the literal must be of similar types, except in

the case of a hex literal which is essentially of type alpha.
The Llegal combinations are:
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a. ALPHA - alpha litefal or hex literal
b. GROUP = alpha literal er hex literal
Cc. NUMBER =~ numeric literal

In cases of alphanumeric compares where <data.name.l> and
<data.name.2> or <literal> are of different Length, the

comparison is made after extending the shorter string according
to COBOL rules.

Where <data.name.l> or <data.name.2> is defined within the scope
of an OCCURS clauser, all necessary subscripts must te specified.

Precedence of operators from highest to lowest, is:

NOT
AND
OR

Evaluation is from Lleft te right with due respect for
parentheses.
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3EIS AND A£££§§£§
Syntax: <set or subset>

> m= (ide“ti fier> -—---------—-O.n.‘---.------n--n———-------))
| |
{= <comment> ==>|

P X AL L L L L K] (set) -------—-—----—--o--—-c—-----u---—-----)#

i ! [ | ' 11
| I== <subset> ==l t== ,<physical option> ==>{ |
1 1

l

l-'--"----_‘- (acceSS> R R R N R R T R Y
Seuantic;:
A <set or subset) description provides logical and physical

specifications of an access method which will be used in starage
and retrieval of data.

A <set> includes one reference for each and every record in the
associated data set. '

A <subset> includess in generals, references to only some of the
records in the associated catd set.

An <access> functions similarly to a sets, but may te applied only
to ORDERED data sets. Exactly one <access> must be declared for

each such data set. No physical tables are associated with
<access>s. '

SET5 AND SUBSETS

Syntax: <set>
>==== SET OF === <data set name> === <key structure> ===<======>%

Syntax: <subset>

>==~ SUBSET OF =- <data set =========c=-~==< ckey structure> ===>¢#
name> t 1
| [Cmemcsancacncannnan]
t !

{== WHERE == (=<condition>=) ==>|
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Semantics:

<set> may only reference data sets declared at the same Llevel.
The set and data set must both be disjoint.

A <subset> which specifies a WHERE <condition> is called an
automatic subset. A <subset> which does not specify a AWHERE
<condition> is called a wmanual subset. An automatic subset
includes one reference for each record in the associated data set
which satisfies the <condition>. A wmanual! subset ircludes only
those references explicitly inserted by application programse.
Automatic subsets may only reference data sets at the same Llevel.
Automatic subsets must be disjointe.

A manual subset may reference any standard data set which 1is
disjoint. A manual subset must be embedded.

Key Structure

Syntax: <key structure>

D> == <key> .------—-------------.-----n--n-----'--u‘---------n--)‘

‘(---‘—--------------- » -n-------n-----l '

' 1 !
f==/1\=== DUPLICATES ========-mecececmmmceccac=)|

I 1= NO DUPLICATES ==>1 | I
:--/1\---- INDEX RANDOM ----------~-->: :
:- INDEX SEQUENTIAL =========- >: :

:- ORDERED LIST ======-- ----->: :

'.

!

'---‘-------‘---.u----.—--------——-----------n-—-——-----—)
1 1
f== UNORDERED LIST ===>|
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Semantics:?®

A <key structure> defines the organization of a set or subset.
It may include a key on which records wmay be retrieved. In
addition, it may specify the table structures (e.g.» INDEX

SEQUENTTIAL) .
The access techniques available are:

A. ORDERED LIST

An ordered list is a caollection of tables. Entries within’
the table are ordered on key.

Each table entry consists of a key and an address.

Tables are linked together.

This structure may only be used for manual subsets with a
<key>.

8. INDEX SEQUENTIAL

Coarse table entries point to fine tables or. cother coarse

tables. ~Fine table entries point to data records in the
associated data set.

Entries within both tables are in sequence on key.

When a table becomes full, the table is split into two
tabless based on the SPLITFACTOR. Refer to <physical
option> under Physical Attribute Specification.

Table entries consist of a key and an address.

This structure may only be used for automatic subsets and
sets.

C. INDEX RANDOM

MODULUS represents the nuwmber of btasic tables in the set.
Refer to <physical option> under Physical Attribute
Specification.

A hashing algorithm is applied to the symbolic key to obtain
a basic table number in which to {ocate the table entry.
The table entry consists cf the key and address of the data
record. If the selected basic table is full, an overflow
table will be used.
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This structure may only be used for sets.
D UNORDERED LIST
An unordered Llist isva collection of tables.
Table enfrieé consist of addresses only.
The tables are linked together.

This structure may only be used on manual subsets without a
<key>. If only one entry has been inserted into the manual
subset, then that entry is carried in the parent record (no
list tables are allocated).

The ordering of duplicate key records is unspecified.
Default organization for sets with keys is INDEX=SEQUENTIAL for
disjoint sets or automatic subsetss and ORDERED LIST for manual

subsets with keys. Default organization for wanual subsets
without keys is UNORDERED LIST.

NO DUPLICATES is the default for all sets or subsets with keys.
DUPLICATES must be specified en any automatic subset with keys.

Key

Syntax: <key>

>= KEY e==<=-eesccecaccces <key nName> =<-=====<-= meeoe- Sememm e

! (I | : |

== IS ==>1 | == ASCENDING == >1 i

1 J o

Cmmm=m==| {== DESCENDING ==>1 |

1 1

| I

| I<emmmmmmcees  , cecermcccccesee-] i

! 1 I |

=== ( === <key name> ==<======c==--~ Semesmme== ) ==>]

1 1
I== ASCENDING ===>1
| |
== DESCENDING ==>1I
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Syntax: <key name>

>ecermcnconascnmaamna= <data item name> === ~emceccmeccccecccecaea- >#

! 1
[m=- <group item name> EE Y |
! i
I-=- <cortrol item name> ~=-~>|

Semantics:

Each key name in a key must refer to an item in the data set on
which the set or subset is declared. The default ordering of
records is keys ascending. Subscripted items may not te used as
keys. Numeric data itewms in a key are restricted to 12 digits in
tength. Key items are iamplicitly required.

Index Random sets may not have descending key items.
ACCESSES

Syntax: <access>

>==== ACCESS TO ==~ <data set name> =-e=-~==cescccccnccc~~~- >>

PDOm - <key) D NP R AR SN N S B D S P N R AR N WD SR SR N WS SN GD GD AP D B W AR N Wh R NP B R AR WS MR G NS M S A SR W e e e '—--)”

i 1 i ' - {
‘-- » -->' '-----a--- DUPLICATES ’nn)'
1 1
I-- NO -1

Semantics:

Ones» and only one, <access> must be declared for each ORCERED
data set. ‘

Accesses ®kay not be declared for any type of dataset except
ORDERED.

NO DUPLICATES is the default for accesses.

k..
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PHYSICAL AITRIBUIE SPECIEICATION

Syntax: <physical attribtute specification>

>=== <structure name> =-~=- ( == <physical option> == ) =cemec--a >
! 1
I- <data base name> ===-= ( == <database physical> == ) ===>)
’ option>

Semantics:

<physical attribute specification>s are usea to specify the
physical structure of the data tase.

They allow the user to place alt physical attributes at the end
of his DASDL source input and must refer tec structures that have
been previously defined.

Any option appearing in a <physical attribute specification> will
override the same option which was specified in the structure
definition or a preceding <physical attribute specification>.

The <physical attribute specification> may be declared at the
disjoint level only, but may refer to embedded structures.

The <data base name> may be that of the physical data base or one
of the logical data bases.
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Syntax: <physical option>
‘(c-------—n- ----- c------------—-l p mmeCmecmcm== - e e e W em e
i 1
>====/1\== AREAS ===---== = ==- <cinteger> =-=----e--cmccea-coa- >
] |
f==/1\== AREALENGTH === = === cinteger> === BLOCKS ====== >1
i i
l==/1\== FAMILYNAME === = === <fanilyname> ~===ec~cccnca- >1
] i
I==/1\== MAXENTRIES === = === <integer> ==-==<ccrscccaca=- >1
L] i
{==/1i\== SPLITFACTOR == = === <integer> =~==ecceccccamacaca= >1
{ |
I==/i\== MODULUS ====== = === Kjnteger> =====c==cccccc-=- >4
i {
f==/1i\~=- BLOCKSIZE ==== = === <cinteger> === RECORDS ===~=-= > 1
] i 1 i
i I- ENTRIES =>1 |
} 1 | i
I I=- TABLES ==->1 i
| 1
l——/l\—- PRIME S A R TE T M N M G R A TG R ST R SE N AR AR S AR AR MRS W )‘
] |
{==/1\== MAXRCCORDS === = === <integer> =~ ==~ceeccccccacas >1
i i
t==/1\== TABLESIZE ==== = === <integer> === ENTRIES =====>]
f 1
f==/1\== TITLE ======== = === <file name> ===== L R Ll >4
{ {
J==/1\== SECURITYTYPE == = === PUBLIC ==-===sreccccacn~a~- >1
i : I~ PRIVATE ==>1{ |
i 1
I==/1\== SECURITYUSE === = === [ =-=-ce-mmece= eemeecme -~ >1
= IN ==-=>1
1= QUT ==>1{
Syntax: <database physical option>
S>mmmmm= SFCURITYGUARD === = === <file name> ~ev=cecmccccacccc=- > #

Semantics:

The <physical option> provides for specification of the physical

attributes of a structure. There are four types of physical
structures: standard data sets, index sequential access», index
randoa access: and Llist. Note that not all options are

applicable to all structure types. The applicable structures are
indicated in parenthesese.



BURROUGHS CORPORATION
COMPUTER SYSTEMS GKROUP

6-3

COMPANY CONFIDENTIAL
818006/8170C DASDL

SANTA BARBARA PLANT PeS. 2219 0433 REV 8

A.

Be

E.

Ge

AREAS

This attribute specifies the maximua number of areas in the

disk file. This attritute may be specified for all types of
structures. Its value must be dreater than ¢ and less than
or equal to 105, The default is 20 areas. (SCS» I/5s I1/R»
LIST)

AREALENGTH

This attribute specifies the maximum number of physical
blocks to allocate per area on disks. (S5SDSe I/S» I/Ks LIST)

BLOCKSIZE

“This attribute specifies the blocking factor for the

structure. The applicable wunits are dependent on the
structure type; records for standard data sets, entries for
index sequential and index random and tables for 1lists.
(SDS» 1/7S» 1/R» LIST)

FAMILYNAME

This attribute specifies the pack identifier of the file
containing this structure. The reserved word PACK s
synonymous with FAMILYNAME. The <familyname> may ¢te
specified as an identifiar or as an alpha Lliteral. This
attribute is applicable to all structure types. The default

is the object pack id from the compile statment. (5DS, I/5,
I/R, LIST)

MAXENTRIES

This attritute specifies the maximum nusber of entries that
may be enrolled in a set or subset. (I/S, I/Fe LIST)

MAXRECORDS

This attribute specifies the maximum number of records that
may be enrolled in a catd set. (SDS» LIST)

MagDULUS

This attribute specifies the hash-modulus to be used in
providing the table number for the start of a search (i.e.»
the number of base tables). (I/R)
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He PRIME
When wused as the attribute of a set, this attribute
specifies that this set is the primary access method for the
data set. The DMSII system uses this characteristic to
optimize the file organization of the data base. Only one
set mwmay be specified as prime. A prime set must have the
same number of areas as its data set. (I/R, I/%)
I. SPLITFACTOR
Used for index sequential and index random structures, this
attribute specifies by percentage the maxisum number of
table entries to be split into a new table when the table
size is exceeded. The minimun number is
(1002 - SPLITFACTOR). (175, 1/F)
Je TABLESIZE
This attribute specifies the number of entries per table for
List structures. (LIST)
Ka TITLE
The TITLE attribute specifies the name of the file on cisk.
The default for the TITLE IS «<«default pack>/<data base
name>/<structure name>,
La SECURITYTYPE
See AUDIT (Section 3) for details of this attribute.
Me SECURITYUSE
See AUDIT (Section 3) for details of this attribute.
Ne. SECURITYGUARD

The SECURITYGUARD attribute specifies the name of a file on
disk to be used to specify the security ccnstraints on the

data Dbase. If SECURITYGUARD is not specified for a given
data baser the access to that data base defaults to
unrestricted. See SECURITYGUARD (Section 7) for a

description of the format of a Securityguard file.
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DEEAULT VALUES
Cefault values are computed for each applicable option if no
explicit value was specified via a <physical cption>. 1f
explicit assignment is made,» then the DASDL compiler will not
change the assigned value.
SJANDARD DATA SET

a. AREALENGTH = MAXRECOROSIBLOCKSIZE)AREAS‘

b. BLOCKSIZE = 1 RECORDS or the maximum number of records
that will fit into 1443 bits.

C. MAXRECURDS = 10000

LIST

(Unordered Lists Ordered Lists, Unordered Data Sets, Ordered Data Set)

a. AREALENGTH = MAXENTRIES/TABLESIZE =
PARENT.POPULATICN/BLOCKSIZE/ZAREAS

b. BLOCKSIZE = 1 TABLES or the maximum number of tables
that will fit into 1440 bits.

C. MAXENTRIES (or MAXRECORLS) = 1¢
de. TABLESIZE = 1 ENTRIES or the waxitum number of entries

plus the requisite contrcl information that
will fit into 1440 bits.

INDEX SEQUENTIAL ACCESS

@. AREALENGTH = 1.4 « (number of blocks necessary to represent

the population)/AREAS
b. BLOCKSIZE = Square roat(MAXENTRIES) ENTRIES
€. MAXENTRIES = population of the data set
d. Not PRIME

e. SPLITFACTOR = 75
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INDEX BANDOM ACCESS
d4. AREALENGTH = 1.3 * (MODULUSZAREAS)
b. BLOCKSIZE = 1.1 * Square root(MAXENTRIES) ENTRIES
€. MAXENTRIES =}population of the data set
d.  MODULUS = 1.2 » (MAXENTRIES/BLCCKSIZE) ENTKIES
e. Not PRIME

f. SPLITFACTOR = 75
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SECURIIYGUARD

The Securityguard file is used to specify to the DMSII system a
list of users (usercodes) who may access a given database and
what type of access is permitted. This file is read by DASDL
during the compilation of the data  base and the access
information is encoded into the DASDL generated dictionary. For
this reason, changing the securityguard file after the DASDL run
does not affect the data base access criteria. The access
security provided by this gechanisa only restricts access to the
data base files via the CMS5II system. Access of the data base

files by any other means is handled by the reqular MCPII file
security rules.

Syntax: <contents of securityquard file>

)-----------‘-----------—--—-----—-------—-‘

----- pb LD ELE P
| !
I==== DEFAULT === =  <===== N( =ceccca=--- ;i ==>1
{ 1
{== R0 ====>|
! 1
== RN ===~>}
e e e e etk Seemercsccccceccnaa ————>
I i
I lgm=meeenn e R EE LT e R L E L L LT (I
Pt 1o
| ====== USERCODE =

<usercode> ==~== N =e=== ; ===
i i ‘
I== RO ==>1
| |
1== RW =->1

Semantics:

A "XZ" at any point in a record denotes that the rest of that
record is a3 comment. Only columns 1-72 of a record are scannede
and any other columns are ignored. ‘

There are 3 access privileces. NO specifies that any attempt to
open the database will be cenied. R0 specifies that Read fnly
(Inquiry) opens will be allowed. RW specifies that Read Write or

~Kead Only (Update or Inquiry) will be allowed.

The DEFAULT statement provides the Database Administrator with a
means of letting OMS know whether or not to approve database
opens requested by jobs running under a usercode not Llisted in
the Securityguard file, or by jobs not running under 2 usercode.
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If there is no DEFAULT statement, then no access will bea
permitted except as specified by any subsequent USERCQDE
statements. This is the same as ODEFAULT=NO;. The option
DEFAULT=R0; will allow any job running under a usercode that Was
not specified in the Securityduard file (or a job not running
under a wusercode) to open the database Inquiry. Other open
rights may then be specified in subsequent USERCODE statements.

The option DEFAULT=RW; allows any job to open the database
Inquiry or Update. The Database Administrator may then list the
exceptions to this by adding USERCODE statements Limiting access
privileges for specific usercodes. :

Usercode statements are the exceptions to the DEFAULT statement.
A USERCODE statement is used to tell DMS that a certain usercode
1s to have access rights that differ from the access riaghts
specified by the DEFAULY statement. It makes no difference f
the parentheses are included Wwith the <usercode>. If they are
omitteds DASOL will supply thew. ' ~
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KEXARS AML LOGICAL DATABASES
REMAR STATEMENI
Syntax:
>== <remap name> =~=-s--s=cccscc-cc=- REMAPS -- <data set =->>
i A ' name>
i== <comment> ==>1
P>memsmccnccncn e e R L LD Ceemsmsssnmsscccsaa memm-a -=>>
| : i
|- =mmrm e m - - » Tommemm- Seesse-mee-—- ===
1 |
l===/1\=== REGUIRED ALL ======- seeeme-- se==-- ==
! ‘ {
I===/1\=== READONLY ALL ~==<s==sssccccon=- Seeemem- >1
i ' f {
t== MO EXCEPTION ======~- >1
( I
== GIVING EXCEPTION =~=>{
>rcmemmmem=n== <remap record description> ==-e-s-eccccccmmcecc-- > 8

Semantics:

<remap name> specifies the name given to this remap of the <data
set named>» which must be previously specified. Application

programs may then refer tc the <remap name> as if it were a data
set. .

REQUIRED ALL 1is equivalent to specifying REQUIRED for each item
cf the remap recorde. ’

READONLY AlLL is equivalent to specifying READCONLY for each item
in a remap record. An exception will be returned to the host
program if READONLY fields are modifiedr, unless NO EXCEPTION has
been specified. . '
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Bemap Regord Description
‘Syntax: <remap record description>
R A ]
{ ]
>== ( === <remap item>» =w==ccecmecmcan- R R N
] | L |
== 7 ==~>} I~ <remap recaord =->1
option>

DD mamcwmmmm-mm---- L R N R S R GG Caemm e e e ... mm. .-~ - - ‘-',_'->#

1 1
=== <remap variatle format part> ===>|

Semantics:

The <remap record description> provides a means to specify the

format of records in the remapped data set. Items wmust have
appeared in the same part (fixed part or variable part) of the
original data set. Any and all items from the original data set

may be omitted from the rersap.
Bemap Regord Option

Syntax: <remap record option>

'(w-----—-- -q-‘u--------—-o--n——-----------------—- ——————— '

i i
ta S AL LN T P VERTFY === ( === <condition> === ) ~cmcaa >#
! L 1 1 ’
1 f== 5, ==>] '
{ . ' I
F==/1\======cesecoc SELECT === ( === <condition> === ) ==»
H ] ;

l--‘ » —-)'
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Semantics:

Cnly records satisfying the SELECT condition will be returned to
host programs.

For STCRE statements», records must meet both the VERIFY condition
in the remap record descripticn and the VERIFY condition in the
original data set description in order to be storec in the ' data
s5ete.

Remap Yariable Format Parg
Syntax: <remap variable format part>

(e e rmccnamrmcea-- rm e w - —-———--- - - i
i 1
>ee-=-ecemece-== <{jteral> == : -~ <remap variable format =-=---->#

1 i description>
i-a » --)' .

Semantics:

Allows specification of the variable format portion of the remap
data set record. The <literal> wmust w@atch a <literal> in
variable format specificaticn of the ariginal gata set. The
RECORD TYPE item froe the original data set must have been
remapped in the fixed format portion of the remap record.

Femap Variable Format Description

Syntax: <remap variable fcrmat description>

|<----- ; -------'

! i
>mm { wem <remap item> ------------- ) m=memm—- R e LR P PR > ¥

== 3 ==>i I== <remap reccrd =->|
option>
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Semantics:

Only 1items appearing 1in appropriate variable formats of the
original data set may be included in such a declaration.

Remap Jtes

Syntax: <remap item>

>emmmeemmece-=~ <remap control item> ==s------c-occcccccocccsc-s >R
| |
i e <remap data set> =-==sss=~ccccccco- S |
! 1
|ommememecm= <remap subset> ==-=cccccocccco—ccccoco~ 1
i [
|===<=ec<===- <remap data item> ~=--=----ccccccccccc~ !
! |
j===<======= <remap group> ==~ ~-cccsccmcssccsccccc=- |
| -
f=====- s==== <remap regrouping> =-s=~=scsssccoccccco- 1

Semantics:

Items from the original data set are included in the remap data
set through the use of the remap item.

Syntax: <remap control item>

>==== <control item ======c~=co==-= L LD R bbbl E L cseemcsnane >
i name> | { 1
{ - <comwment> =-=>| {
i l
I== <remap control =====cccceccccccna= = == <gcontrol ===>|
item name> 1 l item name>

i~ <comment> ==>|
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Semantics:?

The <remap control item> allows control items from the original
data set to be included ir the remap. If a new name 1s desired
for the <remap control item> then the <remap contrcl item name>
option may be used. The <remap control item name> must be uniqgue
in both the original data set and the remap. A ccntrol item may
be remapped only once in a given remap. RECORD TYPE controtl
items must always be remapped.

Bemap subset

Syntax: <remap subset>

>===== <subset name> ====-em--ecmceccaa- mmmmecemae~ meeemem——a- >>
i i i i
i == <comment> ==>| [
| ' 1
| , 1
i== <remap subset =~===~cecmeccnmnee=- = Cs5ubset name> ==>|
name> | {

== <comment> ==>]

))---——--u--——----._-------—-------‘-----——-------------——-----)’
i l
‘--— CF - - - - <data Set name> --—-------------—---)’

1 1
'—— <remao race> -——--——---—------------>‘

Semantics:

The <remap subset> allows the inclusion of manual subsets in a
resap. The object data set may be specified optionally. If the
object is a remaps then it must be a3 remap of the criaginal object
data set. {f a new name i1s desired for the <remap subset> then
the <remap subset name> optior may be used. The <remap subset
name> must meet the uniqueress criteria for structures.
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kemap Data Set
Syntax: <remap data set>

>=== <remap name> il el L R R R R T TGN
| 1 1 ' |
| I== <comment> ==>| |
! . i
= <remap data ====c--ewcccocccmcnnna = «- <remap ===->1{
set name> 1 i name>
l=- <corment> =-=>|

)>-------‘-O--------ﬂ-d-------------n----- ------

i 1
‘--_ <set part) ----------)'

R e ¥

Syntax: <set part>

D> me (-u-- ALL —----—-—-----------u—---------—--------------—) —-)#
i (|
== NDNE --------------—---—----------—-—-------o-)'

‘ '(-------w------- » ------------------' ‘

| ' o
== SETS ===esomcccecccccccacacncocon (5ot OF ====>|

i v ‘ 1 subset name>
== <remap set == = =-=->]
name>

Semantics:

The <remap data set> allows the inclusion of a remap of an

embtedded data set in the remag. The remap of the embedded data
set must have been declared in the original data set. The <remap
data set name> option allows renaming of the remagp. The <remap

data set name> must meet the uniqueness criteria for structures.
A remap may be included orly once in a given remap.

The optional set part allows inclusicn of all, none ¢r only
specified sets and subsets in the remap. The sets may be renamed
with the <remap set name> option. The name assigped to a set.
Must meet the uniqueness criteria for structures. If the set
part is omitted, then ALL is assumed.

e A N
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Remap Data ltem
Syntax: <remap data item>
>=== <data item named> ===w=wsmccecc-= mmm——— LR LR EE L LR R ->>
{ | | |
| {-= <comment> =->| {
{ |
|== <remap data ~====ccccccecascmceccsnee = == <cdata item ==>|

item name> | ! name>
I== <comment> ==>|

Dy mmancmcmmman m- - - mem e o m .- ---- -m e - -- .- .-~ - ...~ --- >

|
{~== <remap data item option> ====-=~ >1

Semantics:

The <remap data item> allows data items from the original data
set to be included in the remap. If a new name is desired for
the «<remap data iteam> then the <remap data item name> option may
be used. The <remap data item name> must be unicgue in toth the
original data set and the remap. A data item esay be remapced
only once in a given remap. '
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Remap Data Itep Uptior

Syntax: <remap data item‘option>

L R L L /1N=== INITIALVALUYE ======c=eo-n BLANKS ======- >
L 11 | 1 i I |
- <data ==->1 | I= IS =>1 1= <literat> -1 |

type> | : |
I=/1\=== HILCDEN ~==~-mcccercee= b b >1
| | [
1 |- READONLY ====comcrecccncccmnccnnccwa >1 1
1 i 11
1 f== NO EXCEPTIQON ===cce=== >1 1
{ ! Pt
1 I== GIVING EXCEPTICHN ===== >t 1
| i
I=/1\-== REQUIREL ===<=mrwcacca- ik b R =-=>
! B
I=/1\=== CCCURS ~= <integer> == TINES ===mececne-- >1

Semantics:

The <remap data item option> is for the purpose of respecifying
the options for the data item teincg remapped. Any option wuwhich

is not specified will default tc the value of the original item's
optione

If <data type> is specifieds it must match exactly the original
description (it is for documertation purposes only).

If the OCCURS option is specifiedr, the value of the <integer>
must te less than or equal to the original declaration.

The HIDDEN option documents the absence of a field from this
remape. The HIDDEN field does not exist in the record presented
to the user; howevers, an INITIALVALUE may be specified, and the
system will initialize the field on a CREATE.  HIDDEN items may
also be used in SELECT and VERIFY conditions.

The READGNLY option specifies that the iter may not be altered by
the host program. [If such a field is alteredr, an exception will

be returned to the host pragrame unless NO EXCEPTION has been
speci fied.

The INITIALVALUE and REQUIRED options are identical to the
options for data sets. <remap data item>s which are KEQUIREQD in
the original data set are always checked for presence, regardless
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of whether REQUIREC is specified or not. The INITIALVALUE
specified for a <remap dats item> will have precedence over an
INITIALVALUE for the original <data item>.

Remap Group

Syntax: <remap qgroup>

>==== <group NAME> S~ - - - - e E e e ssscsssesssessscceo~ >>
| | i I
i == <comment> -=>| ' l
{ =
== <remap group ==--~=-e=cccc==~- m=s== = === <group -->|
name > 1 o - name>

== <comment> ==>|

b R IR R R R R R I R R T I W An R R N R T R OR MDY ED AR M AR W A PR M E AR AR W >#

i LI | { ! |

== GRCUP ==>1 {i-~ <repap =-=>1 |I== <remap group =-=-->|
group description>
aption>

Semantics:

The <remap group> allows group items from the origiral data set
to be included in the remap. If a new name is desired for the
<remap group> then the <remap group name> opticr may be used.
The <remap group name> must bte unique in both the original Jdata

set and the remap. A group ray be regapped only once in a given
remapes : ,
1f the <remap group descrigticn> option is not useds then all

subfields of the group are implicitly remapped.
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Remap Group Qption

Syntax: <remap group opticn>

'(---—---n-o-w—-..---- » -‘--—-------;--w-'--—‘

>osmmsmmmsee=/l\====== REGQUIREQ =~===~c-=ccecmcccacanaa Seeemesme-- >4
:“/1\---°~ CCCURS <integer> TIMES ====mec=ea- >:
:--/1\—-- HIDDEN ===-===cccececmeeccacacacana. >:
| :- READONLY =====cccecccmemcmcncncncaaa >:
:-- NO EXCEPTICN =====- >:

| _ 1
== GIVING EXCEPTION =-=>1{

Semantics:

- The <remap group optian> is for the purpcse of respecifying the
options for the group being remapped. Any option which 1is not
specified will default to the value of the original group's
gption.

If the OCCURS option is scecifieds the value of the <integer>
must be less than or equal to the original declaration.

The HIDDEN option documents the absence of a graoup item and all
its sub items from this remap. The HIDDEN group item is not in

the record presented to the user. HIDDEN items may bte usaed in
SELECT and VERIFY conditions.

The KEADUNLY optiaon specifies that the gqroup item anc all its sub
items may not be altered by the host program. I1f such fields are
alterea, an exception will be returned to the host progranm,
unless NO EXCEPTION has been specified. : '

The REQUIKED option is identical to the option for group items.
{tems which are REQUIRED in the original data set are always
checkea for presence.
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Remap Group Descripticn

Syntax: gremap group description>

.(------- ; LA EEEEEEREEEREESN]

{ L}
> == ( -a-‘<remao data "tem> —----.. --------------- ) ----------- >t
1 (I - 1
1= <remap group> =======>| f== ;  ==>]
| 1
i= <remap regrouping> ==>|

Semantics:

The <remap garoup descripticn> allows for the redescription of
iteas within a groupe. Only items which are declared in the
original group may be remapped in the <remap group description>.
All items wmust be respectfied such that their number of

subscripts does not change and the sizes of all sutscripts do not
exceed the original declared sizes.

If the <remap group description> is omitted, atl items in the

original group will be remapped without <change of name or
options.

Remap Regrouping
Syntax: <remap regrouping>

>e==e <remap regr-oup"ng nage> === == GQOUP ---------- - - - >>

j¢mmrmmane-~ 5 Smmeesseme-~~ |
! | _
>>=== ( ==== <remap data item> ~===es-cs-scssccscc-o- ) ====- >#
1 S 1
i== <remap group> ===== ====>] f== 5 ==>I

1 . f
j=-~= <remap regrouping> ====>{

A-11
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Semantics:

The <remap regrouping> allows for restructuring of the data in
the remap. The <remap regrouping name> must te unique in btoth
the original data set and the remap.

The CCCURS option must be specified in the <remap group option>
such that all items remapped in the <remap regrouping> have the
same pumber of subscripts as the items in the original data set

and the sizes of all subscripts do not exceed the original
declared sizes.

LOGICAL DATABASE

Syntax: <logical! database>

>=== <logical database name>» ===-c==~ecccccccce== [ATABASE ==>>
| i
l== <comment> =>|{

>>== ( == <structure list> == ) esmccnccnrerccccranccnancccn=))

>>‘-------------------Q—--‘--------—-------------O----------_--)”
l ' 1
=== SECURITYGUARD = <filename> ===>]

Semantics:

The <logical database name> specifies the name of a - logical
database. <laggical database3s control which database structures
can be accessed and how these structures can be wused. When
<logical database>s are deelared in DASDL» the <data set>s,
<remap>s» <set>s, <subset>s ard_ <access>es which are to be
included 1in each <logicsl database> are listed. Host language
programs w@ay invoke sSstructures selectively from a <logical
database>. Programs can only use the structures ccntained ir the
<logical database> they invoker» ~thus the database administrator
may control which structures are accessed by controlling which
<logical database> is usede.

A SECURITYGUARD file may be assigned to each <logical database>.
The Securityguard file specifies who ®may open the <logical

database> and how they may aceess it. The Securityguard file is
read by ODASOL when the database 1is compiled and the access
restrictions are recorded in the dictignary. See SECURITYGUARD

(Section 7) for a description of the format of a Securityguard
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Structure List

Syntaxs: <structure Llist>

‘(------no-- ------------- - - - ) mememcsemmceasccccmscacnes '

>Pecemmesmemscemscemmcen=as (dataset Name> =------ss-ccc--cocoo- >
1 (I } 11 _
f== <structure = ==>| |== <remap name> ==>| |== <set ====- >}
name> part>

Semantics:

The <structure list> specifies which <data set>s» <remap>s»
<set>s» <subset>s and <access>es are to be included in the
<logical database>.

The <structure name> option changes the name of a <data set> or
<remap>. When the <logical database> is invoked and listed in a
user programs, the new name rerlaces the original name. ALl user

programs which 1invoke the <logical database> refer to the
structure using the new name.

All <data set>s and <remap>s named in the <structure Llist> must

be disjointe. If a <data set name> is specifiedr, all of its
embedded <data set>s are automatically included in the <logical
database>» and embedded <regap>s are excluded. When a <remap

name> is specifieds the esbedded structures named in the <remap>
are included in the <logical database>.
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Set Part
Syntax: <set part>
> == ( -" ALL A W h D D T M AP AN D N NN N GRS W wm w an wn W e W e W mmm ... - .- - - ) -)”
i ‘ {
1= NONE es=-meecrcccccccmcc e rmccc e r e e rcccc e nc e >
i {
] IR R R R b P e mccmmcco- ! i
[ | , i 1
I= SETS -==--e-cceccccccccccanana- <sat or ====---- >
{ { subset nanme>
| == <set name == = =>}
nare=2>

Serantics:

The <set part> specifies which disjoint <set>s» <subset>s and

<access>es are included in the <logical database>. I'f the <set
part> is not opresent, or if ALL is stipulated, all disjoint
<set>s, <subset>s, and <access>es are included. If <set>s»

<subset>s or <access>es are specified, “they must refer to <data
set>s or <remap>s which are included in the <logical database>.
The <set.name.2> option can be used to change the name of &
<set>, <subset> or <access> in the <logical database>.
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REQRGANIZATIQN STIATEMENTS

The reorganization statements are part of the general
reorganization capability of the DMSII systeme. For maore details

see the B1800/8B170C DMSII Reorganization documents P.Se. 2219
0540,

GENERATE SYATEMENT

Syntax:

>~ GENERATE === <set or subset nName> =c=c-ccmeccccccmccccann -->>
L ’ {
I- <data set ~====m=-a cmmmme - o-- EEmE .- >}
name> L] !
1= ORDEREC BY == <set =====>]
name>

DO mmeammmme - AR UD An DGR M NN N W NP G WE AR R R R A WS WE B WD e M T W e e e nm e ------—n--------)#

i |
I=== (== FAMILYNAME =~ = <familyname> ==) ==>}

Semantics:

The GENERATE statement causes the system to garbage collect the

structure specified. The GENERATE statement may only be used if
the $REORGANIZE option is set.

EURGE STATEMENT

Syntax:

>e- PURGE - .- - (structure NAgEed " mmeccmccane= - o mwm- - o - >

Semantics:

The PURGE statement causes the system to remove all elements from a
structure. The PURGE statement may only be used if the SREORGANIZE

option is set.



10-1
BURROUGHS CORPOCRATION ' COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP ‘ B180N/B1700 [ASDL
SANTA BARBARA PLANT _ PeSe 2219 0433 REV B

LOMPILER % QPTIONS

The following describes the gereral syntax of the DASOL Compiler
Control Options.

---------------------- >4
1 1 i
$8--1 ! ICemmmen , ememen 1
! [ { i
'(-- ————— - .- M M WS e A W R G WD R AD S G ER GR YR e W e W W e e e '
{ !
|====- <DASDL one-time option> ===<-= sees=e-- >
i . |
I====- <DASDL option> ==-===ceccmccemccaan.. >4
i |
l====- <DASDL option value> ===meecccacean ===>]
1 1
jmm—-- SET ==meec-- e R L m—mm——>]
| {
= RESET ===>4
J i
I===== NO =====>|
GENERAL SEMANTICS
1. Every DASODL compilér contrecl option card image must have a
dcllar sign (3) character in column 1. Columns 73-80 may be
used as a sequence field. The card 1image is interpreted

from Lleft to right beginning with the first character
following the dollar sign character(s).

2. Any DASDL option card image beginning with two consecutive
adjacent dollar sign characters ($3) denotes a permanent
DASDL option card image, which will be included in any new
source file generated via the "NEW™ option. A single doltlar
sign (%) character denotes a temporary ontion, the life of
which is Limited to that of the current compile.

3. CASDL one-time opions may be SET or RESET only onces, and
such setting or resetting sust occur before any DASDL source
images are processed. ALl other DASDL compiler control
options may be SET or RESET any number of times and anywhere
within the DASDL source file. :
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4. If a DASDL <compiler <control optian appears uithout an

5.

explicit "SET", "RESEI", or "NO", it is implicitly enabled.

Parameters may or may not be reqguired for any particular
aption. See the explanation for the iter involved to
determine the suitability of parameters.

NGTE ¢ Any option requiring parameters must be the Llast
option to appear on a DASOL compiler control card image.

DASDL ONE-TIME QPIJONS

Parameters are not allowec unless otherwise specified. Default

setti

CONVE

FILE

INITI

MERGE

NEW

ng is disabled for all options unless noted otherwise.

KT This option specifies that the interral format of
an existing data base dictionary must be modified
to reflect the format required by the current
level of the MCP. ALl dictionaries created
previous to B.0 must De converted to the 8.0
dictionary forsat in crder to run on an 8.0 MCP.
As conversicn is a self-contained processs no
other input is accepted. Any DASDL source images
following this card will be ignored.

See STRUCTURE.

ALIZE When preceeded by "NO™ or "RESET",. this option
inhibits file initialization fcllowing {DASDL
source enccding. This ootion 1is intended for
development use cnily.

This options when enabled, causes the 0ASDL
compiler to merge source images frog the primary
input file ("CARDS") together with source images
from the secondary input file ("SOURCE"™).

When "set™, this option enables creation of a new
source file ("NEWSOURCE™) containing all source
images and permanent DASDL compiler control
options oprocessed from the primary and secondary
input files.
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RECRGANIZE

SOURCE

SOURCEQONLY

STRUCTURE

TABLESIZE <max

TAPE

This option enables reorganization of an existing
data btase. For more details, see the B1804L/B170G
OMSII REORGANIZATION document, P.S. 2219 0540,

This option enables the printing of the cCBOL
Library files generated by O0ASDL in the output
listing for this compile.

Khen enabled, this option causes DASOL to
regenerate COBJL and RPG library files for an
existing data base without recreating the data
base. No ctrer functions are perforamed when this
option is spgecifiedr and nro other source images
will be processed.

This option enables the orinting of statistics
from data base structure records ~that show the

Layout of records, index tables, and Llist
structures incluced in this data tase. Since
there 1is a one to one correspcndence between
structures and files, information o¢n files is

included with the structure information.

tablesize>

Ahen enasbledr this option causes a lirit to be put
on the waximum size of all indexed sequential and
indexed random sets in this data base. This limit
may be overridden by an explicit MAXENTRIES
declaration for any individual sets» but serves as
a bound for the default calculatior for any set

-not explicitly specified. The <max tablesize> is

a required parameter, and indicates the maximum
size in disk segments that the tables are allowed
to attain. The maximum value for <max tablesize>
is 45, the default value ijs 20.

Used in conjunction with "REORGANIZE™ to specify
tape as the cosmunication media for the data base
reorganization programs. Cefault sedia for these
orograms is a queue file.,
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UPDATE <data base name>

VERS IGNCHECK

DASDL GPIIQONS

This option specifies that the data base source
description be compared to and superceade the
existing data base description. UPDATE may be
used in conjunction with the REORGANIZE option or
by itself. When used aloner, the new description
of the data tase may specify new structures or
exclude existing structures as Lltong as these
changes do not cause any restructuring of the
continuing data hase. The <data base name> is an
optional parameter» and specifies the name cf an

existing data tase which is to be wupdated. If
omitted, the data base name associated with this
DASDL compile is assumed. Use of the data base

name parameter has no effect on the names of the
data base files being created. This options if
speci fieds must be the last onotion to appear on a
compiler control card image.

This option causes the run-time verification that
the version (date and time of compile) associated
with the CC80L tibrary files of any application
program attempting to access this data base is
equal to that dssociated with the structures in
the data base itself. The default setting for
this option is enabled.

Unless otherwise specifieds, all options default to disabled and
do not allow parameterse. :

casoL

This option causes the DASDL compiler to check for
coB80L resa2rved words which may occur as
identifiers in the DASDL source. This prevents
syntax errors from occuring in the C0BOL Llibrary
files generated bty this compile.

C0B80LIB <logical data base nase>

This option causes DASCL to generate CCBOL litrary
files on disk for the logical data tase specified.
If <logical data btase name> is omitteds then the
name of the physical data base is assumed. The
COBCL1B option is set by default fcr the physical
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data btases, but reset for all togical databbases.

This option rauses the DASDL compiler to oprint

information about the DASDL generated code. Two
tables are listed.

The first table Llists each code segmert and its
Size.

The second table lists each structure by name, and
for each of the up to 6 kinds of coage that could
be generated for a structure. the segment npumter
of the segment that contains that particular type
of code.

This is intended to .be used in conjunction wWith
SYSTEM/MARKSEGS.

This option causes DASODL to include reorganization
control information in the output  tisting
generated bty this compile. This option - is
intended for develcopment use only.

Mhen enabled, this option causes the (DASDL
compiler to discard source images from the
secondary input file ("SQURCE™) until disabled.
It must appear on a source image in the primary
input file ("CARDS"), and has no effect if "MERGE"
has not been enabled. The normal merging process
will not ©Le altereds, but atl source images
(including DASDL compiler control options) will be
discarded as they are read fros the secondary
file. These source images will nat be listed or
carried forward into a new source file.

When enabled, causes the DASDL outbut listing to
be double spaced. '

This options» when enabled, causes any saource
images processed as a result of the "INCLUDE"
option to be included in the new source file
("NEWSOURCE™) should the "NEW" optior be epabled.
If "NEW™ is not enabled, this option has no
effect. :
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INCLUDE <file~-id>

LIST

LISTS

LISTINCL

PAGE

RPG

When erabled, this option causes DASDL to suspend
the normal sequence of processing source images
and accept input fraom the file specified by
<file=id> until such input is exhausted. Normal
compilation 15 then resumed. The <file-id> is a
required parameter. and is in the normal file
identifier format cf <pack>/<mfid>/<fid>. This
option, if specified, must be the last option to
appear on the compiler control card imager, and may
not appear on a source image within a file
processed via the "INCLUDE™ option.

This option causes a listing of all source images
and permanent DASOL compiler option card images to

be included in the output Llisting for this
compile. The default setting for this option s

enabled.

This option <causes a Llisting of all temporary
DASDL compiler control card images to be included
in the output listing for this corpile. If the
LIST option is disabled, LIST3$ has no effect.

When enabledr, this option causes the inclusicn of
all source imaces processed via the "INCLUDE™
option in the output Llisting for this compile. If
the LIST option 1is disabled, LISTINCL has no
effect.

When encountereds, this option immediately causes a

page advance to be placed in the output listing
for this cogspile.

This option causes the [DASDL compiler to check the
database description for RPG compatibilitys
respecting identifier size and subscripting.

10-6
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Q fRPGLIB <logical data base name>

This option <causes [DASDL to generate the RPG
tibrary files on disk for the logical data base
speci fied. I[f <togical data base name> is
omitted, then the name of the physical data base
15 assumed. The RPGLIB option is reset by default
for the physical data base and atl logical data
tases.

SEQ or SEQUENCE

This option» when enableds, causes the DASDL
compiler to assign new Ssequence numbers to the
source language card images accepted for input.
This option assigns the Current Sequence 8Sase (see
DASCL option values) to the current source image»
and 1increments the Current Sequence Base by the

Current Sequence Increment (see. DASDL option
values).

SINGLE When enabled, this option causes the coapiler
output listing to be single spaced. This option

defaults to enabled.

STANCAKRD This option causes the DASDL compiler to enforce
syntax rules as described by the Burrcughs LCASDL
Standard.

SUPPRESS "This option causes the DASDL compiler to suppress
the inclusicn of warning messages in the output
Listing for this comrpile. This option perforas

the same function as "WARNSUPR".

VOID <seg=no>

This option, when enabledr causes all input images
in the secondary source file ("SGURCE"™) to be
discarded until <seq-no> has been exceeded by a
sequence nusber in the secondary source file. The
<seq=no> is5 an optional parameter and nmust be &
digits in length. I1f omitteds only the present
card image will be discarded.
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WARNSUPR When enablec, this option causes the DASDL
compiler to sugpress inclusion of Wwarning messages
in the output listing for this compi le. See
"SUPPRESS"™.
DASDL QPYION VALUES
These values are used by the DASDL compiler to control

resequencing, and may appear anywhere on a compiler contrcl card
image. They have no effect if the "SEQ" option is not enabled.

Current Sequence Base

This is a 1 to 8 character string of digits
signifying the current hase sequence number from
which resequencing will take place. The default
value for this entity. is "oonnjoanan, -

Current Sequence Increment

This is a character string comprised of a "+"
character followed by 1 to & digits signitying the
current increment to be used in resequencing. The
default setting far this entity is "+1GCOO0".
Spaces may optionally appear between the wew
character ard the sequence increment.
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CAKDS

ccegL.LIB

DMS.DICT

CMS.0OLC.DICT

ERROR.LINE

GUARCFILE
LIBRARY

LINE

NEWSCURCE

REORG.CODE

REORG.FILE

KPG.LIB

DASUL EILES

This 1is the primary source file for the DASDL
compiler. It is the first file to be reads and may
contain the entire set of source images to hbe
processed. Optionallys (if "MERGE™ is enabled) it
may contain patches to be applied to the secondary
input fite (" SOURCF").

The COBOL llbrary files <created by DASCL are
Wwritten serially to this file.

This ftile 1is the data base dnctwcnary associated
Wwith the data base to bte created by this. DASDL
compile.

This file is an existing data base dictionary which
will be used by the DASOL compiler tc create a new
data base dictionary.

This is the error message output file used in

conjunction with compiles wvia CANDE. When a
compile is initiated from a terminal through CANDE,
or DASDL is executed with SW1 = 1, all verror

messages will te cdumped to this file.

This is a serial input file containing securlty
access restrictions for the data base.

This file contains source statement images to be

processed via the "INCLUCE”™ option.

This is the output listing file, containing a list
of processed source images. Its contents are
controlled via the "LIST", ™LIST$", and "LISTINCL"™
options.

This is the output symbolic filer, a file contalnlnq
those source images selected by DASDL in accordance
with the "NEW™ and "INCLNEW" options.

This is an output file used for the creation cf the
PEORG.READER and REORG.WRITER code files.

This is an input file used for the creation of thp
REORG.REACER and REORG.WRITER ccde files.

The RPG Library files created by DASDL are written
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serially to this file.
| SCL.FILE This is a random output file used for the creation

of the data files for the data = base being
processed. o

SOURCE This file is the secondary input filesr which
contains previously stored DASDL source images. It
1s not used unless the "MERGE"™ option is enabled.
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