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BASLIC CONCEERIS

The purpose of this section is twofold:
de To define the terms most frequently used in this document.
b. To describe the actions of DHbiI in arcas where the DASDL

description interacts with other components of the system.

RELAYED DOCUMENTATION

Name Number
DMSII Audit and Recovery PeSe 2219 0532
DMSII Reorganization P.S. 2219 D540

DATA BASE DEFINITION

Basic Eptities

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

and sets. A data item is a field which <contains varying 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 simitar to a traditional data
processing filer except that the data management system handles
the mechanics of space allocations record location and refereénces
(pointers) to other files. Any particular data record is said to
be 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. It may» for
exampler provide efficient ordered access by an item in the data
sets or 1t may select only certain members of the data sets
based on a stated condition. More than one set may be applied to
any 9gyiven data set. Each set may include a reference to every
sember of the data set, or it may include references to only
selected members. If it contains a reference to every meabers it
is called a spanning set; if it contains only selected members,
it is called a subset. '
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ALl spanning sets are automaticalty maintained by the data
management system. HWhenever 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 manual. It the
condition for inclusicn is specified in DASDLs, then the set is
automatically maintained. I1f the condition 1is not specified,
then the application programs must insert and resove entries in
the set.

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

unique Wwithin the data base.

Embedded Structures

Many data  relationships can be represented by a hierarchys or
tree~-structure. In DASDL these organizations can be represented
by 1including a data set among the items of a data recorde. If a
data set does contain another data set as an items then the
contained data set is catled an embedded data setr and the data
record in which it is declared is called the owner or master of
the embedded structure. Any number of embedded records may be
under each master. '

It is also possible to include sets as iters in a data record.
As with data sets» such 1items are called embedded. Most
coamoniys such sets apply to data sets within the same wmaster»
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 it is useful to-talk
about not only the master structure, but also the master's
gasters the master?'s master®s waster, and so forthe. The term
ancestor is used to refer to any of those structures, up to the
disjoint master.
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‘Mapual Referencges

Some applications cannot be represented as hierarchies. For such
applications, it may be necessary for a data record to refer to
another data record without regard to any trece~like structure.
Such a reference might te to danothey record of the same data sete
or to a record of another disjoint data set. It can be a member
of a manual emkbedded subset. Manual references provide a netwvork
capability for describing data relationshipsa. They are
maintained by the application program using a special assignment
syntax.

Access Characteristics Which Affect Proaranms
There are three logical classes of data retrieval, each
represented by one or more DMSII structure types. In generals

changing the type of structure within one access class will not
affect application programs, but changing betuween classes may.

3. 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 unordered; the sets are
unordered Llists. The application program should not infer
any logical order from the results of "find next™ on such an
accesss however, all records in the sStructure will be found
exactly once. ’

be Keyed Sequential Access

In sequential accesss» 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 sequerntial, crdered list»
and access to ordered data sets. The application program
may depend on the fact that a "find next™ operation will
locate the next record according to the sequercing specified
in the key.

Ce Keyed Random Access

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

The syntax presented in the figures and explanations that follow
conform to railroad syntax as presented in software
specifications released bty Software Documentation at the Santa
Barbara Plant.

The main line of development is from left to right down on the
left and up on the right. The beqginning of the syntax 1is
represented by one arrouw (>) and is followed to its termination
point (#). Continuation lines are indicated by double arrous
(>»). Unless otheruwise notedr 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 (/nx\)
shows the minimum number of times that the lLine must be crossed.

ABBREYVIATIONS

Variables may be abbreviated; the following abbreviations have
been used in this document:

Variable Abbreviation
attribute attr
character char
description desc
identifier id

integer int
parameter paran
specification spec
statement stmt

Syntactic Eptities

<identifier> An identifier consists of uppercase
alphanumeric characters and single embedded
hyphens., The first character must be an
alpha character. The wmaximsum number of
characters allowed is 17, and the identifier
must not cross card boundariese.
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Legal: ABC-2
XX X=XXX
Yz

Itlegal: - 3IDE
XYZ=
-MN
abe

A literal can be either alpha (a string of
characters), numeric (a string of digits),
or Hex (a string of hexadecimal digits).

Alpha literals must begin and end w«ith a
quote <charactere. They may bte continued on
subsequent recordse. The first non-btlank
character of the continuation record must be
a quote (") and is not considered to be a
part of the alpha Lliteral.

In order to prevent excessive blanks from
being placed in the dictionary file, data
base comments may be continued on subsequent
records in the following manner. A gquoted
string is terminated by a quote on the
current . record. 1f all subsequent
characters on the record are blank and the
first non-tlank character of the subsequent
record is a quote, 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 i5 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: “ABCT "DEF"™

Produces: ABCDEF

A numeric titeral can be of two typese. An
unsigned integer consists of a string of
digits not <crossing a card boundary. An

unsigned real is an unsigned integer with a
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decimal point at the teginning» the ends, or
in the middle. It also cannot cross a card
boundary. Exponential notation is not
alloved.

Unsigned integer: 3894651

Unsigned real: «387
1.245
681‘
1.0
0.9

<hex literals> A hex Lliteral must begin and end with an "a"
character. ALl intervening characters must
be hexadecimal digitss 1.e.o 0r 1»r 2» 3» 4y
S 6, 1, 8 9» A» B» C» Dr E and Fe. 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 boundaries. :

Examples?

a. ALPHA(7) INITIALVALUE IS 2130C0000a "VAL™;
b. ALPHAC1) INITIALVALUE IS 38235
C. ALPHAC(3) INITIALVALUE IS 3F0a 3813 aFz2ad;

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

a. <multifile id>

b. <multifile id>/<file id>

c. <family name>/<multifile id>/

de <family name>/<nultifile id>/s<file id>

The <family name>, <multifile id> and <file
id> way be specified as identifiers or as
alpha literals. '
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RECOVELRADILILY

Iypes of Failure

A processing failure such as a Clear/Start may interrupt a

togical update to the data base. fFor examples, a Ggata record may
have been inserted into a gatda set Ltut not intoc one of its
automatic sets. To recover data base inteqrity after such a

failurer, it is necessary to opreserve before 1images so that
partial operations can be tacked out.

A storage failurer, on the other hands implies that previously
good data has deteriorated. Such failures are usually detected
by hardware parity checkss though in some cases they are
determined programmatically. Storage failures require a backup
copy of the data area wWwhile 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 system» but ir some cases an installation may oprefer
to rerun its application progrause.

Audit Jrail

The data management system maintains an audit file whenever the
audit option is set in DASOL. This file records ™before"™ and
"after™ images of the datar, in an abbreviated form when possible.
No charnge is written to disk until the corresponding change is
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 alsos to update any good data which had not been
written to disk at the time of the failure.

If a storage failure should occurr, 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.

For more detail on this subject see P.S5. 2212 S547C.
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Jransactions
A logical wupdate to the data bLase may contain more than one
primitive data management operation. for example, an update
might consist of deleting a record from one data set and entering
it in altered foram into anctherv. DMSIT @#llows the application
program to group such operatiens 1into a Llogical wupdate or
transaction. The data management recovery rcutines are
transaction=-oriented and always recover to a time when no partial
transactions are reflected in the data base. A Clear/Start may
interrupt a transaction; so wmay abnormal termination of a
program which was in the middle of a  transaction. In evther
caser if audit was specified in DASDL», the DMSII recovery

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

Restart Program Ipnforwation

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 restartings
DMSIY will record restart information of the proygranmer's
choosing. If a failure cccurs, the recovery routines will insure
that the information corresponding to the lLast good transaction
for which the restart area was audited is in a special data set
catled the restart data set. Using this information, the progranm
can restart at the point to which the data base was recovered.

The program can detect that restart is necessary, if:
3e It discovers that a Clear/Start has occurreds

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

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



1=-9

BURROUGHS CORPORATION COMPANY CONFIDENTIAL
COMPUTER SYSTEMS GROUP ' B1800/B1700 CASOL
SANTA BARBARA PLANT - P.S. 2219 0433 REV B
BULIIPROGRAMAING

Locking versus Ihroughput

One of the wmost 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 database.
The locking strategy helps provide this parallelisa.

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»
thereforer, decreases potential throughput. Locking too few

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

Aborting Iransactians

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

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

potential paraltellism is much too great.

Unlocking index tables as soor as possible, on the other hand»
allows maximum parallelism, but <causes all programs to be
affected it the last transaction of any one of them nmust be
backed out. When aborting a transaction, all transactions must
be backed out until a point is reached at which no program wWas in
the transaction state. This situation wmaximizes total
throughput, because aborting transactions is an unusual case.
The normal case is that no transactions are abortec. In general,
maximum total throughput is achieved when the normal case is
optimizeds even at the expense of extra overhead in abnormal
cases.

Because transactions in progress are allowed to complete before
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the abort process commencess, exception processing is minimized.
The only verbs at which the abort exception need be handled by
user programs are DBEGINTRANSACTION, ENDTRANSACTION and CLOSE.

Deadlock

Record Level Llocking introduces the possibility of deadlock.
Consider the following sequence of events:

Program A locks record 1. Program B8 locks record 2. Program A
tries to lock record 2, but since program B8 already has it
tockedr program A is blocked (temporarily suspended). Program B
tries to lock record 1 (which program A already has. lLocked). If
program B is blockea 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 c¢f preocesses involved such that npone of
the processes can make any progresse.

Besides deadlocks involving locked records, deadlocks can occur
involving sync points and locked records. For example, program A
enters transaction state {by executing BEGINTRANSACTICN).
Program 8 leaves transaction state (by executing ENDTRANSACTICN)»
causing a syncpoint to be pending. Program 8 then locks record X
and executes BEGINTRANSACTION. Since a syncpaint is pending,
program B is blocked at BEGINTRANSACTICON. - Program A now tries to
lock record X, which program B has locked. If program A is
blocked» waiting for a record, the two programs will be
deadlocked because the syncpoint that program B is waiting for
cannot occur until program A finishes its transaction.

Internal to the access routines of DMSII. canonical - locking
orders and judicious use of the caontrol state are used to avoid
the problem of deadlocke. If any pair of locks is atways Llocked
in (at most) one order and never in the reverse order, deadlock
is iapossible. It is impossible for OMSII to try to 1impose a
canonical Llocking order for the user programs to use in locking
records. The access rcutines detect deadlock just before it is
about to occur. Insteads, a process is selected from among those
which woula have been involved in the <circutar wait. That
process unlocks alt the records it has locked in the database.
It then returns a deadlock exception to the user program.

The process chosen for the deadlock exception i5 chosen so that

progress 1S quaranteed. Among those processes which would be
involved in the circular waits the one process with the Llowest
priority 15 chosen. As the result of a deaaglock exceptions, a

prccess is guaranteed that all its recerds are freed, but whether
or not the process is in. the transaction state is unaffected.
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Only locked records and sync pcints are considered by the
deadlock analysis of DMSII. All other sources of waits are
ignored in the analysis, and it is the user's responsibility to
see that deadlocks involving octher resources don't occure. If any
program in the transaction state is delayed (for any reason) long
enough» it Wwill eventually te time for a sync point» and fronm
that time ons all new transactions wWill be blocked at
BEGINTRANSACTION until  the delayed program finishes its
transactione.

When a program gets a deadlock exceptions, the access routines do
not cause an abort, because the program may not yet have made any
changes. In fact, when possitler the best way for user progranms
to be written is to lock all records involved in the transaction
before mnmaking any changes. If any deadlock exceptions are
encountered, handling them i3 a simple matter of branching back
to the beginning of locking the records. If the records are
tocked 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 anywhere, but their existence is real
neverthelesse. A phenomenon which is introduced by
sultiprogramming against a database is that transaction
processing routines which preserve these consistency constraints
when run alone no longer necessarily preserve them when run
concurrently.

As a siample examplesr consider the consistency constraint that a
data item A of record Rl must be equal to data 1tem 8 of record
R2. The following two transaction prccessing routines (in pseudo
code) preserve this constraint when they are run alone.

LOCK K1 LOCK R1

A = A x 2 A 1= A + 100
STORE R1 STCRE R1
FREE H1 FREE R1

LCCK R2 LOCK R2

B ¢= 8 « 2 B =8B ¢ 10C
STORE R2 STCRE R2
FREE R2 FREE R2Z

However» when they are run concurrently, they may or may not
preserve the consistency constraint that A=8, For examnple, the
following execution order guarantees that A is unequal to 6 wupon
completion if A=B initially, no matter what the initial value of
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A and 8 is.

LCCK K1
A 1= A« 2
STORE R1
FREE K1
STORE R1
FREE R1
LOCK R2
B :=8 + 100
STCRE R2
FREE R2
LOCK R2
B :=8 % 2
STORE R2
FREE k2
It is the responsibility of the user programs to use the record
Ltocking capability of O(COMSII to maintain consistency 1in a
sultiprogramming environment. Before suggesting how this wmight

be done, it is appropriate to discuss a problem which arises in
the multiprogramming environment because of audit and recoverye.

Reproducibility

The transactions which are backed out by OMSI1 recovery are

normally reprocessed. However, in a multiprogramming
environment, reproducing the same result obtained for these
transactions before the recovery 1is a problen. This 1is
especially true «kith an online database. Although batch

processing agsinst a database can often be crganized such that
each section of the database is wupdated in a single threaded
moder this is normally not feasible for an online database due to
the inadeguate throughput which would result.

As an exampler» consider an online banking database. Suppose a
deposit to an account s mader and then shortly afterwards a
withdrawal is made so large that the deposit is needed to cover
it. After these transactions are processedr a recovery OcCCuUrsSs
and these transactions along with others must be reprcocessed. It
would not . be acceptable to cause an overdraft just because the
transactions happened ta te rerun in a different order.

Untless precautions are taken by the user application programs in
what record locking conventions are followedr, there may not be
any wayr» 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 btetween
normal mode and rerun mode). The user programs should use the
record locking facilities of OMSII to control the marner in which
concurrent transaction processing routines are interleaved.

Miscellaneous Locking Considerations

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

LOCK (MODIFY) obtains the record exclusively as far as other -
LOCKers are concerneds 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 imwplicit FREE on the previous current
record is 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 to a collection
of records during a transaction.

ENDTRANSACYION automatically frees all records the process has
tocked 1in the database involved. This helps make transactions
independent and tends to help avoid starvation.

Programming Iransaction Routipes

A good programming strategy in a mnultiprogramming 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 input 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



1-14

BURRDQGHS CORPURATION : COMPANY CONFIDENTIAL

COMPUTER SYSTEHMS GROUP B1800/B1700 DASDL
SANTA BARBARA PLANT ‘ P.S. 2219 0433 REV B

exceptions are encounteredr branch to the beginning of
this step.

Step 2: Execute BEGINTRANSACTION. If a deadlock exception is
encounteredsr 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 1in rerun
node .

Step 4: Perform the database updates and execute ENCTRANSACTION.
Do not free any records. Let ENDTRANSACTION free atl
tocked recordse.

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

sync point timea. Special care shculd be taken to avoid
potentiatly long waits, such as file openss, waiting for datacomnm
inputs etca.>» in the transaction state. One advantage of the

above strategy is the elimination of potentially (Long waits on
locked records in the transaction state.

One possible problem with the above strategy is the existence of
bottleneck records, i.€.s records that must be locked by many
different transactions, because they contain totals which must be
updateds, etc. The praobler 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 modified for such records as follows:

Instead of locking all records before BEGINTRANSACTION, {tock all
except the bottleneck records. Define a canonical locking crder
such that they may be locked after BEGINTRANSACTICON is executed
without causing any deadlocks. The bottteneck recaords are all
locked in transaction states updatedr, and immediately freed. The
point of independence of concurrent transactions i1s then between
the LOCK and the FREE of the innermost bottleneck record.

In the modified strategy as well as the original strategys FIND
is not usedr only LOCK. Furthermore, in both strategies, once a
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record has been freeds no more records are locked, and the point
of 1independence of concurrent transactions is anywhere between
the last lcck (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 freeds and during the second
phase records may be freed but not lLocked, and the point of
independence is anywhere between the two phasese.

This two phase technique has several important properties. If
all transactions are two phase tut otherwise arbitrarys, then any
consistency constraints preserved by the routines when running
alone are also preserved po matter what mix of them is run
concurrentiy. 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 independerce of concurrent transactions
between the two phases provides a handle on the protlem 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 enoughs however, in the
case that it is noticed that a certain transaction causes an
abort recovery every time it is submitted (due», perhaps, to a

programming error). In this caser tc make any progresss 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 displayed»on terminals, then there are two
alternatives to insure that the results of the rerun are the same

as what has already bteen displsyed. The first is to not untock
any records in the transaction, but to Let ENDTRANSACTION do it
instead. This insures that no transaction can depend upon

another transaction's changes until the other transaction has
executed ENDTRANSACTICN, and will nots therefores, be erased fronm

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 modifi.ed 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 recordss
a specified record must first oe locked. This technique single
threads access to the defined class of recordse. The records in
such a class are exeuwpt from the two phase requiresent, but the
control record is not. An example of this technique is for the
user to create special control records which are used only for
Locking purposese.
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DAIA BASL

Syntax: <data base>

P L LR TR L ERELEEE LA LDl R AR L L L L Ty R R L] >>

! 1
'(—--u--— -------- -—-‘--u--u----—-umﬂu--nqn-nn---'----'
! !
I==/1\== OPTIONS ==== (<option list>) ====== ; «ca<>|
! 1
I==/1\== PARAMETERS == (<parameter List>) ~= ; ===>{

I(----.uu—-----——--- 4 ---------n---------'

r
{ i
d>ymmmefi\e== caudit trail> ======-~ wemmmssmeasecee () messe==3>
! {
I==/1%«\ === <data set> ====c=cemsccucaa=3|.
1 _ 1
==~ <set or subset> ==<sec~vsomccccsnccc=s|
1 i
I==-- <physical attribute spec> ===-== -———3]
i , {
'--— <remap) —-----o-n---—--—--m-on----—-’)‘
1 : {
I=-== <logical data base> ==e==ceccwmcae==)]

P kb b Dl L LR LR L L LRSS |
1 |
REX LT mEr e R R eSS .~ -
i |
l=== <generate statement> === ; =w==m==e=3|
I {
I=== <purge statement> === ; =cm=ccmeca=)|
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DAJA BASE OPYIONS

Syntax: <option List>

'4(--------—--—----: » ---‘------------—---'

>mm==/I\=== AUDIT =-===e=-=ae-- ~mmeem—ee- R e LY

{ U !
I==/i\=== KEYCOMPARE ===>| [J==== ST ====>]
| 1
{==== RESET ==>1

Semantics:

Options are used to determine the inclusion of major features of

the DMSII procedures:

A. The AUDIT option allows auditing of the data base.

When

this option is usedr, the data base must include exactly one

restart data set, described later. If set, the

DMSII

procedures wWill maintain an audit trail of changes to the
data base so that data bdse integrity can be restored in the
case of processing failures or storage failures. If neither

SET nor RESET is specifiedr, SET is assumed.

Be. The KEYCOMPARE option allows the system to verify the key of

a2 retrieved data record against the key of retrieval.
neither SET nor RESET is specifiedrs SET is assumed.

If
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DAIA BASE PARAMETERS

Syntax: <parameter list>

|Cemmmmemamcrececcecemesces , meeseceeemesesc-eeeaaw —————
i i
1 $
>=====/1\== CONTROLPOINT == = == <int> ==-r-emeceeceemaccneeacca=y
| i i
P - SYNCPOINTS =>1 |
! _ _ . [
{==/1\== SYNCPOINT == = == <jnt> ====c===- ELE L EEE L PP DY
1 !
t~ TRANSACTIONS =>1

Semantics?

The <«parameter List> 1s wused to provide certain run=time
parameters to DMSII:

A. CONTROLPOINT specifies how many syncpoints should cccur
betueen controlpoints. Default is 10 syncpoints.
CONTROLPOINT aoplies only to audited data bases.

Be. SYNCPOINT specifies how many transactions should occur
between syncpoints. Default is 5 transactionse. SYNCPOINT
applies only to audited data bases.

COMMENT

Syntax: <comment>

'(-—-ﬂ-----—--------n--'

i I
I | }
>e=e=== " —ec-o/172\-= <chsracter> == " ==eemcacco-aca- —m————>

Semantics:
The oquoted comment (limit = 172 characters) provides a facility

tfor including descriptive information in the data base
description tables.
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Syntax: <audit trail>

p R X

‘ U T L e e e

>>==( ===/{\== AREAS ==== == =

| /17 ~-= AREALENGTH == =
1~¢1n== BLOCKSIZE ==-. =
V=/1%-= FAMILYNAME == =
L=/ 1\ == KIND ==-==nn =

Cd=/1I\== SECURITYTYPE -~
] .

I

§=/1\== SECURITYUSE ==~

Semantics?
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—------—-uu---—-ntcnﬁﬁ---l

AUDIT TRAIL R R TR R R R N P - s wm - ———-— )

i

<int> === BLOCKS ===>1{
{

<int> ==« BYTES ====>{
L]

<fami lyname>» ====w===>]|
' L]

mwmmm [ISK =m==cecsamacao>]

I= TAPE ====>1{ ' 1

1= TAPE9 ===>1
A= TAPEPE ==>1

= TAPET ===>{

=== PUBLIC ==========>]

{== PRIVATE ==>1 i
1

m== [Q =mmmeeseceeaaa>|

== IN ===>1|
{== QUT =~=>|

Defaults for audit trail attributes:

A.

Be

cC.

De

t.

AREAS is 20.

AREALENGTH is 100 blocks
BLOCKSIZE is 1800 bytes.
KIND is DISK.

FAMILYNAME s SYSTEM DISK

The attribute SECURITYTYPE

OWNET» may access this

fi

Y==>1#

specifies who, apart from the

le. The mnesonics

SECURITYTYPE attributes are as follows:

of

the
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G.

PRIVATE: Implies that only a privileged user or the cuner
may access the file. :

PUBLIC: 4Allows access to any user Wwho references the file.

The default value for SECURITYTYPE 1is PUBLIC if the
multitile-id of the file does not <contain a usercode.
Otherwiser the security attribute of the usercode is used.
This attribute is applicablte only if kind=DISK» and access
is not through CMSIL.

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.

guTt: Indicates that write-only access is atlowed to the
file. )

10: Indicates that read/write access 1s allowed to the
filea

This attribute is applicable only if kind=DISK», and access
is not through CMSII.
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041A SEIS .

Syntax: <data set>

>== <data set) ===wecmvcomea Temscscncrnmsanecswemama= BATA SET ==>>
name> { t 1 !
== <comment> ==>{§ |- CRDERED ===>1
I= RESTART ===>]|
I= STANDARD ==>{
I= UNORDERED =>1

Py w - <record description) -------- —‘nu--------u-------------——)#
{ {
fe=== ,» == <physical option> ==>|

Semantics:

A <data set> description provides for specification of both the
physical and togical structure of a file. The different data set
structures are:

A. CRDERED

This structure requires exactly one <access> to define the
key. Records in each table of an ordered data set are kept
in physical order based on the| keya. Tables are Llinked
together (also preserving the key order). All records in a
table belong to the same master. Only the one access method
is permitted. No sets may be associated wWwith such a data
set. This structure must be embedded.

B. RESTART

The RESTAKRTY data set is a special type of STANDARD data set
used for audit and recovery. Exactly one data set with its
description must be designated as the RESTART data set if
the AUDIT option is specifieds This structure may not be an
embedded data set, and may have NO embedded structures
Hithin itb -

C. STANDARD

Records will be placed in a system selected location. This
structure may not be embedded.
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De UNORDERED

Records will be placed in a system. selected Llocation.

Physical tables are wmaintained in a linked list. This
structure m:gst be embeddede. Attt records in a table belong.
to the same ounere. No sets or accesses may be associated

with such a data set.

The default data set structure is STANDARD.

DATA SET RECOKD

Syntax: <record descripticn>

P L L PR P R R L R L LR R LS
' | l
I==/1\=== REQUIRED ALL =========c= me———— mm—mae>]

|Ke=meew= |} ecemcsccccwes]
i 1
>>m= ( ==== <data itemd> =~=r--emcccccsccecccccanenn ) ===)>>
l t 1 i
== <group item> ===e====>| |=== ; «=<>]
i l
b==/1\=~<control item> ==>1
I |
== <data set> =====e=ca=>|
| i
== <set or subset> ===—=~ >
i ‘ I
== <remap> ==eo==-=cc====3|

Prmm - -- LN N L N R R ) DGR AN 5 e e SR W A G W e AR GRS R P TR OGS R W R W W m T )y

t
lommme—- iataiidehddid o VERIFY == (<condition>) ==>|
! '

'—-- » -—-)'

Premue= L —-u------a—--———-----wu-‘v-u------n-—-----a--)#

] !
f===== <variable format part> =w===a=>j
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Semantics:

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

The physical records of the structure associated Wwith 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 be stored, and.an exception
returnede.

Data ltenm

Syntax: <data item>

>== <data item =~v===veccwcsccean~ <dgta type> ===ecmcmc=e- —mm—————)f
name> | 1 1 1
{=- <comment> =>| |- <Citeg =~=====>]
: gption>

Semantics:?

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

Data Type

Syntax: <data type>

>~== ALPHA ==<«= ( ========== <integer»> ===-==-=- mee= Jesmmmce-ee- >
i |
i : 1
| N<== 5 ===/i\==1 : i
| I ! {
] | | 1
1= NUMBER == ( ==-====e===== <integer> ==--==== ) ==-=-=c- >1

1 (
== S =>1
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Semantics:

ALPHA items are stored as EBCDIC characters. The NULL vatue is
all bits on. The maximum size of an ALPHA item is 8191
characters. NUMBER 1tems arg stored as &4-bit digits (ft.e.r»r
packed decimal) with a wmaximum size including sign digit of 23
digits (12 it used as a key item).  The null value is all bits
on.

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 decival point is after the thircd digit.

Jten QOption

Syntax: <citem option>

|Cm=mcemem e ccccncrcces |, mecemmebcmo~- cemmm—-- ==
! !
>m====/i1\==== QCCURS ====- <integer> ==== TIMES ===-=-- —mmeemeeea- > 8

I |
l==/1\==== REQUIRED ======m=-=-eccesrecccecancccncmannes|
1 i
t=</1\==== INITIALVALUE ====csmcecece== cliteral> =====>|

' 11 !

1== IS =>1 1== BLANKS ==>1

Semantics:

REQUIRED items must be present and not NULL at store~timee. The
REQUIRED ALL option for a data set will make all items REQUIRED.

INITIALVALUE specifies a means of setting item values at the time
of creation of a record. Items with INITALVALUE specified witl
be initializea to that value on CREATE. I1f the size of the
Literal is less than that of the item» the literal will be stored
into the item in accordance with COB0OL conventions, If the size
of the literal is ltarger than that ocf the itewnm,» then an error
witl be given by DASDL. Items with no INITIALVALUE specified
will be initialized to null Call ones).

QCCURS causes the item to be repeated the specified number of
times. The limit for the <integer> is 1023.
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LGroup ltenm
Syntax: <group item>

y>o- (group item NaNe) = rcwocmvcamenmwsnsaaw GROUP DR R X %
. t !
= <comment> ==>{

>)-u--n-n---nnn-----&---u-----u--a-------n-nn-—------’ ----- >>

t I
fCmecmmmmmenmcecmcaaan ) emmmmcmecmesceeeeeea- 1
| : ]
1===/1\=== OCCURS === <integer> === TIMES ===>]|
( '
}===/1\=== REQUIRED =========meemacamcancaaco>]

‘<--n—-‘¢n— ; --y---u--'

| |
! 1
>>== ( ==== <data itemd> ==-wrercamcnsmcmccccs ) eecemsmecsca=a=)f
I i ¢ !
f== <group item> ==>| t== ; ==>1

-Sewantics:?

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

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

An OCCURS group may contain further OCCURS <group item>s or
OCCURS <data 1item>s. However, a maximum of three levels of
CCCURS is allowed.e The Limit for the <integer> is 1(23.
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Loptrol Item
Syntax: <control item>

>== <control =vececcascmconcuacenna - RECORD TYPE == <data ====-- >>
item name> | { type>
== <comment> ==>}

>>-~-ﬂ----ﬂ‘~-—-u-----c---‘.‘m-m—m-mw—‘u‘---m-n----d-‘h_------)'

| !
I~== FIXEDFORMATVALUE ========me=ee=== cliteral> ==->1
I bt i
b== IS ==>I I== BLANKS ==>1|

Semantics:

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

RECORD TYPE is required for variable format recordse. Its value

determines which format a particular record has. Fach 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
onlye. If a FIXEDFORMATVALUE is not specified and the data type
of the RECORD TYPE is ALPHA» a value of BLANKS is assumed. 1f
the data type is NUMBER», then a value of zero is assumede RECORD
TYPE is a read only field. An attempt to modify this field will
result in a data error.
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Yariable Lormpat Part
Syntax: <variable format part>

j{mor e n == Dl it b L Ll A LD LA g bbbl |
| |
i . fmmm } wama| }
! { { |
>r=mmenma= ¢literal> == ¢ o= ( == <data weecmmwemesc== ) se=-=>§
I i | item> 11 | 1 i
i= » =>1 | 11 i i
{=- <group =>1 = 53 =>1 i
item> i
i
i

.(-----—--_------o—--u--—— ----- o e o M e e e W . e

|=emmre——— VERIFY == (' == <condition> == ) =>

Semantics:

A RECCRD TYPE control item must be declared in the fixed part of
the record. The Lliteral specified in the <variable format part>

description must be of the same type as the RECORD TYPE control
items Each literal must be unique.

Each ditferent format is constructed by taking the fixed portion
of the record and appending the appropriate variable portione.
The wvariable portion 1is selected by comparing the RECORD TYPE
item With its possible values as specified by the literal 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>

D = e <Simple condition) ------ --uﬂn-ﬁn---u;-----—--n-n---------)#
1 1
I~= AND ==-== <condition> ===>|
1 1
== CR ==>1
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Syntax: <simple condition>
PR R R L N ( - - (condit"c"} - ) ———————— G e aR e R N G AR A S wn e e W ).'
t [} { 1
I= NOT =->1I i |
Il== <data ttem == <relation> ==~ <data item ==>|
name> i name> 1

i {
t= <literal> ===>|
Syntax: <relation>

>mwemcrnmaa- “em=memcmow ((GL m=emee-semeecccccnesccsecccocao--- >#

=== (GE§ =~=>I
i {>= 1

l=== (GTR ==>{
] {> i

t=== (LEQ =->I
1 (<= !

I=== (LSS ==>1
1 (< 1

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

Semantics:
In any simple condition of the form:
=== <data.name.l1> ==~ <relation> === <data.name.2> =->

the data items 1 and 2 must be of similar type (€.Qer
ALPHA=ALPHA» NUMBER-NUMBER). -

In any siuple condition of the form:
ww= <data.name> ===== <relation> === <literal> ======>
the data item and the lLiteral must be of similar type, except in

the case of a hex literal which is essentially of type alpha.
The legal combinations are:
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a. ALPHA = alpha Lliteral or hex literal
be GROUP = alpha literal or hex literal
Cc. NUMBER = pumeric 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 CGBCL rules.

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

Precedence of operators from highest to lowestr is:

NOT
AND
Ok

Evaluation 1is from left te right with due respect * for
parentheses.
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SEI3 AND ACCESSES
Syntax: <set or subset>

yme (identifier) - am s o W N W A W AR YR WG ) G MM W R WO ED O AR OR AD G W6 M A A GN W W W S m-momm-y )

| {
I= <comment> ==>|{

>>—¢--------n----- <$el> —---n--uﬂ-no--‘—n--------nnﬂcﬂ-------n}#
| | (| 11
i {== <subset> ==) == ,<physical optiaon> ==>1 |
{ |

I-m--------— (accsfgss) —————— --u--uw-&--c------------—)!

Semantics:

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 sete. :

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

An <access> functions simitarly to a setr but may ke 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.

3EIs AND SUBSETS
Syntax: <set>
»>o=== SET OF === <data set named> === <key structure> =~==c====-=>f

Syntax: <subset>

>== SUBSET OF == <data set ==wemco=ec=cmee=== <key structure> ===>2%
. name> t l
1 {(rercmmcccnncnccnaa]
f : |
{== HHERE == (-<condition>=) ==>|{
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Semantics:?

<set> may only reference data sets declared at the same level.
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 HHERE
<condition> is <called a manual subset. An automatic subset
incltudes one reference for each record in the associated data set
which satisfies the <condition>. A manua!l subset ircludes only
those references explicitly inserted by application programse.
Automatic subsets may only reference data sets at the same Lleovel.
Automatic subsets rust be disjointe

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

Key Structure

Syntax: <key structure>

>== Ckey> =me=ceseeccdeemecemscecscscrecescassssmemcmeesm—macac)f
t ' t
|<m=mmcmemecccesccncen |, stecemceccaceeee] [
| ! !
{==/1\=== DUPLICATES ===m=srmececaccemmncancnsa) |
t i ! i 1
1 I= NO DUPLICATES ==>1 ] i
N o 1
I==/i\==== INDEX RANDOM ==weesecceea=>| |
] : | i
1= INDEX SEQUENTIAL =======a=>] !
! | ' ' 1
1= ORDERED LIST =====- b L L LMY 1
'
1
|

‘-i----w-cq-—.-—------w--w-u--n-----n-------—--u--------->
i o 1
{== UNORDERED LIST ===>1
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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.ger INDEX
SCQUENTTIAL) .

The access techniques available ares
A. ORDERED LIST

An ordered list is a collection of tables. Entries within
the table are ordered on key. ‘

Each table entry caonsists of a key and an address.
Tables are linked together.

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

B. INDEX SEQUENTIAL

Coarse table entries point to fine tables or other 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 1is split into two
tabless based on the SPLITFACTOR. Refer to <physical
option> under Physical Attribute Specification.

Table entries consist of a key and an addresse.

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

Ce INDEX RANDOM

~ MODULUS represents the pumber of basic 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 ftocate the table entry.
The table entry consists of the key and address of the data
record. 1f the selected basic table 15 full, an overflow
table will be used.
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This structure may only be used for sets.
De UNORDERED LIST
An unordered List is a collection of tables.
Table entries 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
subsets, 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 wWwith keys is INDEX=SEQUENTIAL for
disjoint sets or automatic subsetsr, and ORDERED LIST for manual
subsets with keys. Default organization for manual subsets
without keys is UNDRDERED LIST.

NO DUPLICATES 1is the default for all sets or subsets with keys.
DUPLICATES must be specified on any automatic subset with keys.

Key
Syntax: <key>

1 bl ! o
t== IS ==>1 | 1== ASCENDING == >1
! 1 !

<mm=enn 1=~ DESCENDING ==>I

-an o ( - o= - <key NAME> ™ e meesccaanumwacwsewos ) -y

i
1
|
i l¢rememrancnas , secccascomcassas]
i
!

i ' i
== ASCENDING ===>1
i . |
t== DESCENDING ==>1
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Syntax: <key name>

)--‘---'--,—-.--_u'----- <data item N3IME> " mwrocwmcwvevnccwenenene )# .
{ |
=== <group item name> =====>|
l l
=== <control 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 i1s keys ascending. Subscripted items may not be used as
keys. Numeric data items Iin a key are restricted to 12 digits in

length. Key items are implicitly required.

Index Random sets wmay not have descending key items.

ACCESSES

Syntax: <access>

>==== ACCESS TO === <data set name> =~~--<es--cccoccsaccca~c=3>

d>mm LhEYyD> mem e s cncesm s s s s s rr eSS s n e n .- b L L LD
t [ ' i
== » ==>] |===eweee~ CUPLICATES ===>|
‘ { |
t== NO =1

Semantics:

Oner» and only one» <access> must be declared for each ORECERED
data set.

Acceéses. may not be declared for any type of dataset except
ORDERED.

NO DUPLICATES is the default for accesses.
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EHYSICAL AIIRIGUNIL .SE.EQlElQAilD.N

Syntax: <physical attritute specification>

>=== <structure name> ==-== ( == <physical option> == ) ====-=- e p
{ 1
I=- <data base name> ==-=-= ( == <database physical> == ) ===>}
option>

Semantics?

<physical attribute speéification>s are wused to specify the
physical structure of the data base.

They allow the user to place alt physical attributes at the end
of his DASDL source input and must refer to 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 onlyr 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>

'(—-------q--a—--mn-n-------p-—u- » L RN R N R R R LR K A

1 |
>----/1\u- AREAS Stem o om e e o (integer) ----- ---m—--u--------)‘

1 i

I==/1\== AREALENGTH ==~ = =e= <ipnteger> === BLOCKS ======>]|

1 1

I==/1\== FAMILYNAME === = === <faumilyname> =-===--=----=== >1
:--/1\-- MAXENTRIES === = === <integer> -----------—----->:
:--/1\—- SPLITFACTOR =~ = === <integer> ======== --------->:
:--/i\~- MODULUS ====== = === <integer> ---------4------->:

t i
{==-/1\== BLOCKSIZE ==== = === <integer> === RECOKDS =====>1
{ | 1 '
t= ENTRIES =>1 1
1 : i 1
t- TABLES =-=->1 i

1

I==/1\== PRIME ===c=-cccecmcesccmemcaecrcccncraranaaaccaa)]
! '
{==/1\== MAXRECORDS === = === cinteger> ===<=mesescmccaee=>|
! |
§==/1\== TABLESIZE ==== = === <integer> === ENTRIES =====>}
1 _ 1
l==/1\== TITLE ======ev = === <file name> ====mecomcaacco)|
! ]
I==/1\== SECURITYTYPL == = === PUBLI( ==c==mewcccccecccaaa)]
I = PRIVATE =-=>{ i
l S
1==/1\== SECURITYUSE === = === JQ ======= L LTS

t= IN ===>]

I= QUT ==>t

Syntax: <database physical option>
yommemm SECUKITYGUARD === = === <file named> =--ecccncccvsamcawc)f
Semantics:

The «<physical option> provides for specification of the physicatl

attributes of a structure. There are four types of physical
structures: standard data setr, index sequential access, index
random accesss and List. Note that not 2all options are

applicable to all structure types. The applicable structures are
indicatcd in parentheses.
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A. AREAS

Be

D.

E.

G.

This attribute specifies the maximum number of areas in the
disk file. This attribute may be specified for atl types of
structurese.: Its value must be dreater than ¢ and less than
or equal to 105. The default is 20 areas. (S0S», I/S, 1/R,
LIST)

AREALENGTH

This attribute specifies the maximum number of physical
blocks to allocate per area on diske. (SDSe 1/S5, I/Rs LIST)

BLOCKSIZE

This attribute specifies the blocking factor for the
structure. The applicable units are dependent on the
structure type; records for standard data setsr entries for
index sequential and index random and tables for Lists.
(SDSs 175s 1/7Rs LIST)

FAMILYNAME

This attribute specifies the pack identifier of the file
containing this structure. The reserved word PACK 1is
synonymous with FAMILYNAME. The <familyname> may be
specified as an identifisr or as an alpha Lliteral. This
attribute is applicable to all structure types. The default
is the object pack id from the compile statment. (SDS», I/S»
I1/R» LIST)

MAXENTRIES

This attribute specifies the maximum number of entries that
may be enrolled in a set or subsete. (1/S5» I/EKr LIST)

MAXRECORDS

This attribute specifies the maximum nuaber of records that

may be enrolled in a cdata set. (SDS» LIST)

MODULUS

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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Ha PRIME
When used as the attribute of a sete 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 may be specified as prime. A-prime set must have the

1.

Mo

same number of areas as its data set. (I/R», 1/%5)
SPLITFACTOR

Used for index sequential and index random structuress, this
attribute sgpecifies 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
(100% = SPLITFACTOR). (175, 1/R)

TABLESIZE

This attribute specifies the number of entries per table for
List structures. (LIST)

TITLE

The TITLE attribute specifies the name of the file on disk.
The default for the TITLE IS «default pack>/<data base
name>/<structure name>.

SECURITYTYPE

See AUDIT (Section 3) for details of this attribute.
SECURITYUSE

See AUDIT (Section 3) for details of this attribute.

SECURITYGUARD

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

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

description of the format of a Securitygquard file.
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DEEAULY YALUES

Default values are computed for each applicable option iif no
explicit value was specified via a <physical option>. 1f
explicit assignment is mades» then the DASDL compiler will not
change the assignod value.
SIANDARD DAJA SEI

a. AREALENGTH = MAXRECORUS/BLOCKSIZEZAREAS

be BLOCKSIZE = 1 RECORDS or the maximum number of records
that will fit into 1440 bitsa.

c. HMAXRECURDS = 10000

LIST

(Unordered Liste Ordered Listr Unordered Data Sets Ordered Data Set)

3. AREALENGTH = MAXENTRIES/TABLESIZE =
PARENT.POPULATICN/BLOCKSIZE/AREAS

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

Ce MAXENTRIES (or MAXRECORLS) = 10
de TABLESIZE = 1 ENTRIES or the maxisum number of entries

plus the requisite control information that
Wwill fit into 1440 bits.

INDEX SEQUENIIAL ACCESS

ae AREALENGTH = 1.4 * (number of blocks necessary to represent

the population)/AREAS
b. BLOCKSIZE = Square root{(MAXENTRIES) ENTRIES
Ce MAXENTRIES ='population of the data set
d. Not PRIME

€e SPLITFACTOR = 75
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INDEX RAMDCH ACCESS
d@e AREALENGTH = 1.3 » (MODULUS/ZAREAS)
be BLOCKSIZE = 1«1 * Square root(MAXENTRIES) ENTRIES
c. MAXENTRIES = population of the data set
de MODULUS = 1e2 » (MAXENTRIES/BLOCKSIZE) ENTRIES
e.. Not PRIME

f. SPLITFACTOR = 75
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SECURITIYGUARD

The Securityguard file is used to specify to the DMSII system a
list of users (usercodes) who may access a gqiven database and
what type of access is permitted. This file 1s read by DASDL
during the compilation of the data base and the access
information is encoded into the DASDL generated dictionary. for
this rezsons changing the securityguard file after the DASDL run
does not affect the data base access criteria. The access
security provided by this mechanisa only restricts access to the
data base files via the [MSII system. Access of the data base
files by any other means is handled by the regular MCPII file
security rules.

Syntax: <contents of securityquard file>

)---—---—-—---—n-;--------u--——---—-----—---—--------n----))

1 |
§=~== DEFAULT ==~

il

== RO ====>]
1 1
1== RH ====>|

PR ELEEEEEEEEEE R EELEEEREE LYY ERY.ELEE LR TR --—--—----------)‘

1 _ . {
i jumoernm- iRl L AL Al Rl R el bl bl | 1
i 1 1 1
f=e===== USERCODE <usercode> =owm= NQ ===== ; @===3]

| {

I== RO ==->1

l 1

== RW ==>1

Semantics:

A "2" at any point in a record denotes that the rest of that
record is a comment. Only columns 1=72 of a record are scanned»
and any other columns are ignored. :

There are 3 access privileces. NO specifies that any attempt to
open the database will be cenied. RO specifies that Read Only
(Inquiry) opens will be atlowed. RW specifies that Read Hrite or
Read Only (Update or Inquiry) will be allowed. '

The DEFAULT statement provides the Database Administrator with a
means of letting DMS 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 a usercode.



7=-2

BURRUUGHS CORPORATION : COMPANY COUNFIDENTIAL
CO¥PUTER SYSTEMS GROLP 81806781700 DASDL
SANTA BARBARA PLANT PaS. 2219 0433 REV 8
If there is no DEFAULYT statements then no access will be
permitted except as specified by any subsequent USERCODE
statements. This is the same as DEFAULT=NO. The option

DEFAULLT=R0O; will allow any job running under a usercode that was
not specified in the Securityeuard fite (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 DEFAULY=RH? allows any job to open the database
Inquiry ov Update. The Database Adaministrator may then list the
exceptions to this by adding USERCODE statements limiting access
privileges for specific usercodesa

Usercode statements are the exceptions to the DEFAULT statement.
A USERCODE statement is used to tell DOMS that a certain wusercode
is to have access rights that differ from the access rights
specified by the DEFAULT statement. It makes no difference if
the parentheses are included With the <usercode>. If they are
omitted, DASDL will supply them.
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REYAES AMND LOGICAL DATABASES

REMAPR STAITEHMENY

Syntax:
b L (remap NAMED> oo venamonwdeoenwes - - REMAPS - - <data set ==>>
! { name>
== <comment> ==>1
))——u—n---f--n-u-—---'-—-u-'—---—u--u----nu--—--------------))
i i

|Cmmamemmmcecececcs  , seessmcemnsesecsdessceseae|
! r
| ===/1\=== REQUIRED ALL ===smrmmsece-ccceecccaaaaos]
! | : ' ]
I===/1\==~= READONLY ALL ===-=-- e R ]|
P ' '
t== NO EXCEPTION =======>]
{ !
P-= GIVING EXCEPTION ===>{

Semantics:

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

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

REQUIRED ALL 1s equivalent to specifying REQUIRED for each itenm
of the remap recorde.

READONLY ALL is equivalent to specifying READONLY for each 1item
in a remap record, An exception will be returned to the host
program if READONLY  fields are modified» unless NO EXCEPTION has
been specified. . :
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Remap Regord Description

Syntax: <remap record description>

>== ( === <remap item> ==ww=om=ma= mme= ) Cfeecsssomsssscees-- -—>>
I | t 1
== 5 ==>| t~ <remap record =->1
option>

P L ELERELE LR EELERE LT EELEEXE L R R R R ) ---n-n--------—-)#

1 !
f=== <remap variable format part> ===>{

Semantics:

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

format of records in the remapped data set. Items must 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 rerap.

Remap Regord Optiogn

Syntax: <remap record option>

l<-----—n-¢\t ----- ----‘n--u-----uw--un---------u-----u-----l

>m=me/l\ === w==w=== VERIFY === ( ==~ <condition> === ) ======>p
l [ ! i
| I R : !
1 } I
f==/1\====m=we=—e- == SELECT === ( === <condition> === ) ==>|
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Semantics:

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

for STCRE statements, records must meet bhoth the VERIFY condition
in the remap record descripticon and the VERIFY condition in the
original data set description in order to be storec in the data
seta.

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

‘<-----ug---n—----------u--n---—- ----- --—------ﬁ-n-—-----unl
| ‘ _ 1
>ecmmanmennnm=e <{jteral> == : == <remap variable format ======>§

i i description>
‘-- » .--),'

Semantics:

Allows specification of the variable format portion of the remap
data set record. The <literal> must match a <titeral> in
variable format specificatiecn of the aoriginal data sete. The
RECORD TYPE item from the original data s2t wmust have been
remapped in the fixed format portion of the remap record.

Remap Variable format Descriptign

Syntax: <remap variable format description>

'(-c-m- ; ----u--l

(I 1
>== ( === <remap itemn> ===~ ~evea=--= m- ) mmee=me- phlAbd Ll bl )
{ | | 1
fo== 3 ==>I == <remap record ==>1
option>
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Semantics:

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

Remap Itenm

Syntax: <remap item>

>em==ce=mese-=s <remap control item> w==-== Teesses~=- memsmssee—- > K
I 1
|===wanu==we== Kremap data set> =—=-=weecscmcccccaccceo- |
| ' 1
|=====sw=sce <remap subsetsr ===-sroscecscce=s cmmesee=]
i - 1
|=====ew====- <Cremap data item> <~=======- smmmmese ==l
! 1
|===<====c=== <remap group> =====sw-e-scecccecccccccce=]
| i
|===n~======= <remap regrouping> s~=o-~=c=~co=- memmee=]

Semantics:

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

Bewap Control ltem

Syntax: <remap control item>

> (control item ----- - - e - e (B e W AR e wm e emwn LA L EE L L LD
i name> [} | |
{ = <comment> ==>| ]

{ . {
'-- <remap control PR NS N S VS ED R A WS R SR YR MR G S e - e (control -——)‘
item name> ! ' I item name>
= <comment> ==>|

it
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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 is desired
for the <remap control item> then the <remap contrcl item name>
option may be uscd. The <remap control item name> must be unique
in both the original data set and the remape. A control item may
be remapped only once in a given remap. RECORD TYPE control
items must always be remapped.

Remap Subset
Syntax: <remap subset>

b <Subset name) LR R PR R AL L Rt B L L AR LR L L L Rl B

i == <comment> ==>1 . i

1 !

1 1

I== <remap subset ===erceccmmemesn=~=as = <subset name> ==>|
name> i t

==~ <comment> ==>|

P Ll L e L E L PR L L EL LR EL L L L L LI S
I |
=== QF ==-==- <data set name> ====--ecc-ccecccca=o)|]
1 |
I== <remap name>» ======-emecscccccccca==)|

Semantics:

The <remap subset> allows the inclusion of manual subsets in a
remap. The object data set may be specified optionally. If the
object 1s a remaps then it must be a remap of the criagiral object
data set. If a new name 1s 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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Bemap Data SHet
Syntax: <remap data set>

> nm- (remap name> L E X X L LR N R R AL AR R R LT R E LI

{ l== <comment> ==>} i

b !

{= <remap data ===mewweesscwccumnmmee = == (remnap ====>|
set name> i : i name>

== <coament> ==>1|

))-----n—-n--n----m-------u-n-u-um-—ﬂ-ﬂml.----—-tvq-—-—--—-——--——>‘

{ I
=== <set part> =====c=c==>|

Syntax: <set part>

>== (==== ALL === c-eecemceameeececcccdcescmacameoe—oeaea-) —o)

== NONE ==mem=cmeeceeccmacccoect e c e ncmnnanns |

1 J(mrmrmcrecmncnan , cersmcancac e n——- | 1

== SETS ==rm==csmemcemceccceceemncancs <5t OF ====>|

{ 4 { subset name>
=~ <remap set == = ==>]
name>
Semantics:

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

embedded data set in the remap. The remap of the embedded data
set must have been declared in the original data set. The <remap
data set name> option atlows renaming of the remap. 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 inclusiocn of all, none or only
specified sets and subsets in the remap. The sets may be renamed
with the «<remap set name> option. The name assigned to a set
must meet the unigueness criteria for structures. If the set
part is onrpitted, then ALL is assumed.
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Renap Data Iten

Syntax: <remap data item>

>=== «data item pame> ==---s-cesmceccsccsce-- Seessesccccccocm===>>
{ : [ { i
i {== <comment> =~=~>| {
{ I
== <remap data =-===== semeesemsemeescesse = == <data item ==>I
item name> | ! name>

== <comment> ==>|

P PR R L YR T L] PR T R e e - R R ) ----)#
i - -
f===- <remap data item thion) mmme——>]

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 item> then the <remap data item name> option may
be usede. The <remap data item name> must be uniaue in both the
original data set and the remap. A data item say be remapped
only once in 3@ given remap.
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Remap QPata Item Uptigp

Syntax: <remap data item’option>

» ---n---u---------—------'

’<u---ﬂ----~nu-----

Pummemsm—w o wmmmfI\N=== INITIALVALUE =====eececc== BLANKS ====oe- >4
{ (| i 1 1 t
t- <data ==>1 | t= IS =>1 = <literal> =1\
type> 1 ‘
I~/1\~== HIDDEN e=weosccascscncrcncccwncnncaca=)
{ i |
1= READONLY ==m=w=== bttt aieddedaddhababede ->1

1== NO EXCEPTION =========>|
! 1
b== GIVING EXCEPTIGN =====>1

I=/1\=== REQUIRED ====ve=m=s=scerecceccceacacaas>]
t 1
I=/1\=== CCCURS == <integer> == TIMES ========- >1

Semantics:?

The <remap data item option> is for the purpose of respecifying
the options for the data item being remapped. Any option which
is not specified will default to the value of the ariginal item's
option.

If <data type> is specifiedr, it must match exactly the original
description (it is for documentation purposes only).

If the OCCURS option is specified» the value of the <integer>
must bte 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; howeveres an INITIALVALUE may be specified» and the
system witl initialize the fietd on a CREATE. HIDDEN items may
also be used in SELECT and VERIFY conditions.

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

be returned to the host pragramr unless NO EXCEPTION has been
specified.

The INITIALVALUE and REQUIRED aptions are identical to the
options for data sets. <remap data item>s which are REQUIRED in
the original data set are always checked for presence, regardless
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of whether REQUIRED 1is 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 group>

Pem=== LKGroup Named> =—==mmcacecca= 1 0t >>
] { i i
i == <comment> =->| 1
(] ‘ i
== <remap qroup ==m=="e=eca=s meemesmese= = === <group =->1|
name > i i name>

I=-=- GROUP ==>1 (== <regap =-=>1 =" <femap group ====>|
group description>
eption>

Semantics:

The <rewmap group> allows group items from the original data set
to be included in the remap. If a new name is desired for the
<remap group> then the <remap group name> optior way be used.
The <remap group name> must be unique in both the original data

set and the remape. A group may be resmapped only aonce in a given
remape.
If the <remap group descripgtion> option is not used» then all

subfields of the group are implicitly remapped.



8-10

BURROUGHS CORPUORATION COMPANY CONFIDENTIAL
COKPUTER SYSVTEMS GROUP B1800/8170C DASDL
SANTA BAROARA PLANT P.S. 2219 0433 REV B

Remap Group Qptign

Syntax: <remap group opticn>

'(u--;a--——-—--—------ » - e e em W

>mmmmmmmnnae F2LCELEE - REGUIRE( ===m=se===cmmcame-n== —————- ————>
:"/1\*'~-' OCCURS <integer> TIMES e=mcmcecm=-= >:
== /17=== HIDUEN =mes=s ey
1= READONLY ==r=smremmscmcecaacacnns ——
:‘“ NO EXCEPTION ====== >:

i i
== GIVING EXCEPTION ==>1

Semantics:

The <remap group option> is for the purpose of respecifying the
options for the group being remapped. Any option which 1is not
specified w€ill default to the value of the original group's
option.

If the OCCURS option is5 specifieds the value of the <integer>
must be less than or equal to the original declaration.

The HIDDEN option documents the absence of a group item and all
its sub items from this remap. The HIDODEN group item is not in
the record presented to the user. HIDDEN items may be used in
SELECT and VERIFY conditions. ,

The READONLY option specifies that the group item and atl its sub
items may not be altered by the host program. If such fields are
altered» an cxception will be returned to the host program,
unless NO EXCEPTION has been specified.

The REQUIKED option is identical to the option for grouo items.
Items which are REQUIRED in the original data set are always
checkea for presencee.
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Remap Group Rescription
Syntax: <remap group description>

'(-——---- . e en e ws e e ‘

r
1 i
>== ( === <remap data item> -~-e==s~ssmecssccscenns ) smecsesmsmecc=>{
| (N {
1= <remap group> ===w====>{| |[|== ; @==>|
| 1

I~ <remap regrouping> ==>|
Semantics:

The <remap .group descripticn> allows for the redescription of

items within a groupe. Only items which are declared in the
original group may be remapped in the <remap group description>.
All items must - he respecified such that their number of

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

If the <remap group description> is omitted, all 1items in the

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

Remap Regrouping

Syntax: <remap regrouping>

>e==« <remap regrouping nage> ===== GROUP ==eeccce-= mmm———)
PR EE AR YL ELEELE N EEERE LN XS e Ee S e Giem On ew o wwww - e - -----—--n-----)#
1 . !
|===ccmecmececmece=- <rerap group option> ====-==s- ===
'(u-n---——u- ’ -----u—----n-ox'
| i
>PDyOmme ( - - o (remap data item) -------- LT R RN R R R ) —---—)ﬂ

o 1 I i
| ‘
== <remap regrouping> ====>|
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Semantics:

The <remap regrouping> allows for restructuring of the data in
the remap. The <remap regrouping name> must be unique in both
the original data set and the remape.

The CCCURS option rmust be specified in the <remap gqroup 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> ==mwwewssecccawwewwae [DATABASE =-=->> .

{ [}
l== <comment> =>|

DD M5 e s R MRS D NE MR S SR SR R RN DD AR R S W ae e ey o W NS D AN WA N AN NS VR GR D EE G S YR AN W WS RN WD A W e }#
i ‘ 1
=== SECURITYGUARD = <filename> ===>|

Semantics?

The <logical database name> specifies the name of a  logical
database. <lcgical databaseds control which database structures
can be accessed and how these structures can be wused. WHhen
<logical database>s are deelared in DASDL, the <data set>s,
<cremap>ss <set>s» <subset>»s and <access>es which are to be
included 1in each <logical database> are listed. Host language
programs wmay 1invoke structures selectively from a <logical
database>. Programs can only use the structures ccntained in 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 acaess it. The Securitygquard file is
read by ODAS0L when the dstabase 1is compiled and the accress
restrictions are recorded in the dictionary. See SECURITYGUARD

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

Syntax: <structure List>

Dmm - Sewe—--————- —eoom- === <dataset Name> w==ceesmccccccemcmc--- >
i 1t 1 LI | i
f== <structure = =e=>] |== <remap name> ==>| |== <set =====>]

name> part>

Semantics:

The <structure list> specifies which <data set>s» <remap>ss»
<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 <logicsl database> is invoked and listed in a
user program, the new name replaces the original name. ALl user
programs which 1invoke the <logical database> refer to the
structure using the new name,

All <cata set>s and <remap>s named in the <structure List> must

be disjoint. If a <data set name> is specifieds all of its
embedded <data set>s are automatically included in the <logical
database>s and embedded <remap>s are excluded. When a <remap

name> is specifiedr the esbedded structures named in the <remap>
are included in the <logical database>.
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2et Part

Syntax: <set part>

== ( == ALL ==eem-essescecacccescmecee;mccesseseccccmo-ames ) 2>

= NONE ====-= e L EC L L DL PP PP )

i '(-u----n-—--uq--m-u- » e L L l 1

! ' . o
= SETS =mm=cees=ececa- ~mee=--s--s <got Or =e-=m=e=- >1

{ { subset nage>
== <set nameg == = =>|
nare=2>

Semantics:

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

<access>es are included in the <logical database>. If the <set
part> 1i1s not presentes or 1f ALL is stipulated, all disjoint
<set>sr <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.c> option can be used to change the name of a
<set>s <subset> or <access> in the <logical database>.
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" BLORGANIZATIOQN SIAJEMENTS

The reorganization statements are part of the general
reorganization capability of the DMSII system. For more details
see the B1800/B1700 DMSIT Reorganization documents PeSe 2219
0540,

GENERAJE STATEMENT

Syntax:

>= GENERATE === <set or subset name> ~==<=c-wcc=- Semscssmecce- >>
! {

'-» <data Set u----------u----—-u---------u----)l

nama> r {
{- ORDERED BY == <set =====>|
name>

DD TS N On N en VRS R W T D TE W WD W W R SR R NS Y BT W SR TR AT TR OWT TS D S3 AL R WS W R W W AR A LA E K A B X E K X J '--—>#

i _ !
Joe= (=« 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.

BURGE STATEMENT

Syntax:

>== PURGE ==--- <structure nage> =~ "= eececsvecccsccasaas -t
Semantics:

The PURGE statement causesithe system to remove all elements from a

structure. The PURGE statement may only be used if the $REORGANIZE
option is sete.
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COMPILER % OPTIONS

The following describes the general syntax of the DASOL Compiler
Control (Options.

s----w---—--u------n-----‘anumn---uunu---anu-u------—-—-------n)#

$5--1 1 Icmmmmen p =mamen] | 1
1 i { |
'(-‘ -------- N R R o W e s ws e Se W ----'
i 1
j===== <DASDL one-time 0Option> ==~=-we=wec== >1
1 : ) i
'—-—-— <DASDL 0pti0n) LA L LY ELEEE LR RSN
1 L {
{~==== <DASDL option valueg> =-======c== mmm——>]
1 1
l----- SET - .- LR R P R RN R N ------)'
§ ' {
fmmme- RESET ===>1

I !
f====2 NO =====>]

GENEBAL SEMANTICS

1. Every DASDL compiler control option card image must have a
dellar sign (%) character in column 1. Columns 73~80 may be
used as a sequence field. The card 1image is interpreted
from Lleft to right beginnirng with the first character
foltlowing the dollar sign character(s).

2. Any DASDL option card image teginning Wwith two consecutive
adjacent dollar sign characters ($3) denotes a permanent
DASDL option card imagee wWwhich will be included in any new
source file generated via the “NEW™ optione. A single dollar
sign (3$) character denotes a temporary option, the life of
which is Llimited to that of the current compile.

3. DASDL one-time opions may be SET or RESET only oncer, and
such setting or resetting must occur before any DASDL source
images are processeda. ALl other DASCL compiler control
options may be SET or RESET any number of times and anywhere
Wwithin the DASDL source file.
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4. If a DASDL conmpiler control option appears wWithout an

explicit "SET"» "RESET"» or "NO™. it is implicitly enabled.

5. Parameters may or may not be recquired for any particular
option. See the explapation for the 1iter involved to
determine the suitability of parameters.

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

DASDL OMEZIIME QPTIONS

Parameters are not allowec unless otherwise specified.. Default
setting is disabled for all options unless noted otherwise.

CONVERT This option specifies that the internal format of
an existing data base dictionary must be modified
to reflect the format required hy the current
Ltevel of the MCP. All dictionaries created
previous to 8.0 must be converted to the 8.0
dictionary format in order 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.

FILE See STRUCTURE.

INITIALIZE When preceeded by "NO™ or TRESET™., this option
inhibits file initialization following DASDL
source encodinge. This option is intended for

development use cnly.

MERGE This optione when enableds» causes the DASDL
compiler to merge source itmages from the primary
input fite ("CARDS") together with source images
from the secondary input file ("SOURCE").

NENW When "set™, this option enables creation of a new
source file ("NEWSOURCE™) containing all source
images and permanent DASDL compiler control

options orocessed from the primary and secondary
input files.
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REGRGANT ZE This option ¢enables reorganization of an existing

SOURCE

SOURCEQNLY

STRUCTURE

TABLESIZE <max

TAPE

data base. For more details, see the B1800/B1700
DMSII REORGANIZATION document, P.S. 2219 ns4n,

This option enables the printing of the CCBOL
tibrary files generated by DASDL in the output
listing for this compile.

Hhen enabled, this option causes DASDL to
regenerate CO80L and RPG Ulibrary files for an
existing data base without recreating the data
base. No citer functions are performed when this
option is specifieds and no other source images
will be processede.

This option enables the printing of statistics
from data hase structure records that show the

Layout of recordse index tables, and List
structures included in this data base. Since
there 1is a one to one correspondence between
structures and files. information ¢n files 1is

included with the structure informaticn.

tablesize>

When enabledr this option causes a tirit to be put
on the maximum size of all indexed sequential and
indexed random sets in this data base. This Llimit
may be overridden by an explicit MAXENTRIES
declaration for any individual set» but serves as
a bound for the defautt calculation for any set
not explicitly specified. The <max tablesize> is
a required parameters and indicates the maximua
size 1in disk segments that the tables are allowed
to attaine. The maximum value for <max tablesize>
i5 45» the default value is 20.

Used in conjunction with "REORGANIZE™ to specify
tape as the communication media for the data base
reorganization programs. Default gedia for these
programs is a queue file.



10-4

BURRGUGHS CORPUORATION COMPARY CONFIDENTIAL
COMPUTER SYSTEMS GROUP B1E00/B1700 DASDL
SANTA BAKBARA PLANT PeSe 2219 0433 REV B

UPDATE <data base name>

VERS ICNCHECK

DASDL QPIIONS

This option specifies that the data base source
description be compared to and supercede the
existing data base description. UPDATE may be
used in conjunction with the REORGANIZE option or
by itself. When used atoner the new description
of the data base may specify new structures or
exclude existing structures as long as these
changes do not cause any restructuring of the

continuing data btase. The <data base name> is an
optional parameter, and specifies the name cf an
existing data tase which is to be updated. if
omitted,» the data base name associated with this
DASDL compile 15 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 fiedr must be the last option to appear onh a
compiler control card image.

This option causes the run-time verification that
the version (date and time of compile) associated
with the CCB80L library 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 specified, all options default to disabled and
do not allow parameters. .

cosoL

This option causes the DASDL compiler to check for
COBOL resserved Wwords which may occur as
identifiers in the DASDL sourcee. This prevents
syntax errors from occuring in the C080L (library
files generated by this compile.

CUBULIB <{ogical data base name>

This option causes DASCL to generate CCBOL library
files on disk for the logical data base specified.
If <logical data base name> is omittedr, then the
name of the physical data base is assumed. " The
cO0BCL1IB option is set by default for the physical
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CODE

DEBUG

DELETE

DOUBLE

INCLNEHW

data tase, but reset for all logical data bases.

This option causes the DASDL compiler to oprint
information about the DASDL generated code. Two
tables are listed.

The first table Lists each code segment and its
sizee.

The second table Lists each structure by name», and
for each of the up to 6 kinds of code that could
be generated for a structures the segment numter -
of the segment that contains that particular type
of code. : '

This 1s 1intended to be used in conjunction wWith
SYSTEM/MARKSEGS.

This option causes DASDL to include reorganization
control information in the output tlisting
generated by this compile. This option is
intended for development use only.

When enableds this option <causes the DASDL
coanpiler to discard source 1images from the
secondary input file ("SQURCE™) until disabled.
It must appear on a source image in the oprimary
input filte ("CARDS")» and has no effect if "MERGE™
has not been enabled. The normal merging process
Will not Lte altered., but all source images
Cincluding OASOL compiler control opticons) will be
discarded as they are read fros the secondary
file. These source images will not be listed or
carried forward into a new source file.

When enableds, <causes the DASOL output listing to
be double spacede.

This option» when enabled, causes any source
images processed as a result of the "INCLUDE"™
option te be included 1in the new source file
("NEWSOURCE"™) should the "NEW"™ option be enabled.
If "NEW™ is naot enabled, this option has no
effect.
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INCLUDE <file-id>

LIST

LISTS

LISTINCL

PAGE

RPG

When enableds, this option causes DASOL to suspend
the normal sequence of processing source images
and accept input from the file specified by
<file~id> until such input is exhausted. Normal
compilation 15 then resumed. The <file-id> is a
required paramcters, and is in the normal fitle
identifier format cof <pack>/<mfid>r/<fid>. This
option, 1i1f specifiedr, 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 DASDL compiler option card images to

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

This option <causes a Llisting of all temporary
DASODL compiler control card images to bte included
in the output listing for this conpile. If the
LIST option is disabled, LISTS has no effect.

When enabled», this option causes the incltusicn of
atl source 1images processed wvia the "INCLUDE™
option in the cutput listing for this compile. If
the LIST option 1is disabled, LISTINCL has no
effect. '

When encountered, this option immediately causes a
page advance to be placed in the output listing
for this conmpile.

This option causes the DASDL compiler to check the
database description for RPG compatibilitys
respecting identifier size and subscriptinge.
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RPGLIB <logical data base name>

SEQ or SEQUENCE

SINGLE

STANCARD

SUPPRESS

VOID <seqg~no>

This option causes DASDL to generate the RPG
tibrary files on disk for the logical data base
speci fied. If <logical data base name> is

omitted, then the name of the physical data base

is assumed. The RPGLIB option is reset by default
for the ophysical data base and all logical data
basese.

This optionr  when enableds causes the DASDL
compiler to assign new Sequence numbers to the
source lanquage card images accepted for input.
This option assigns the Current Sequence Base (see
DASCL option values) to the current source images
and increments the Current Sequence Base by the
Current Sequence Increment (see DASOL option
values).

When enabled, this option causes the compiler
output listing to be single spaced. This option
defaults to enabled.

This option causes the DASDL compiler to enforce
syntax rules as described by the Burroughs TLCASDL
Standard.

This option causes the DASDL compiler to suppress
the inclusicn of warning messages in the output
listing for this compile. This option performs
the same function. as "WARNSUPR".

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 nurber in the seccndary source file. The
<seq~no> i1s an optional parameter and mwmust be 8
digits in lengthe. I1f omittedr only the present
card image will be discarded.
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WHARNSUPR When enableds» this option causes the pDASDL
compiler to sugpress inclusion of warning messages
in the output UListing for this compile. See
"SUPPRESS".

DASDL UOPJION YALUES

These values are used by the DASDL compiler to control
resequencing» and may appear anywhere on a compiler control card
image. They have no effect if the "SEQ"™ option is not enabled.

Current Sequence Base

This 1s a 1 to 8 character string of digits
signifying the current base sequence number from
which resequencing will take place. The default
value for this entity is "000ajo0no-,

Current Sequence Increment

This is a chardcter string comprised of a "+"
character fcllowed by 1 to 8 digits signifying the
current increment to be used in resequencing. The
default setting for this entity 1is "+1G00".
Spaces may optionally appear between the "™
character ard the sequence increment.
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CARDS

coeoL.LIB

DMS.DICT
bDMs.0OLC.DICT

ERROR.LINE

GUARDFILE
LIBRARY

LINE

NEWSCUKCE

REORG.CODE .
REORG.FILE

RPG.LIB

DASDL EILES

This is the oprimary source file for the DASDL
compiler. It is the first file to be readr and may
contain the entire set. of source 1images to be
processed. QOptionallys> (if "MERGE"™ is enabled) it
may contain patches to be applied to the secondary
input file ("SO0URCE").

The Cc0BOL Llitrary files <created by DASDL are
Wwritten serially to this file.

This file. is the data base dicticnary associated
With the data base to be <c¢created by this DASDL
compile. :

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

This 1is the error message output file used in

conjunctiaoan with compiles wvia CARNDE. Khen a
compile is initiated from a terminal through CANDE,
or DASDL is executed with SW1 = 1, alt error

messages will be duwped to phis\file.

This 1is a serial input file containing security
access restrictions for the data base.

This file contains source statement images to be
processed via the "INCLUDE™ option. :

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

This is the output symbolic file, a file containing
those source images selected by DASDL in accordance
with the "NEK™ and "INCULNEW™ options.

This is an output file used for the creation of the

REORG.READER and REORG.WRITER code files.

This 1is an input file used for the creation of the
REORG.REACER and REORG.WRITER code files.

The RPG library files created by DASDL are written
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SCLW.FILE

SOURCE

serially to this file. » !

Yhis 1is a random output file used for the creation
of the data files for the data base being
processed.

This file 1is the secondary 1input filer, which
contains previously stored DASDL source images. It
is not used unless the "MERGE™ option i1s enabled.
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