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On Reading This Glossary.

1.

Grammatical variations of the same glossary terthnet usually be
distinguished. Thus both “version” and “versions ased in the glossary, but
only the former is a glossary entry. “superceded dossary entry, but
“superceded” and “superceding” are not.

Thesaurus entries are formulated as a binary (eneddl infix triple, with the
semantic relationship coming between the two glyssatries being related.
Each thesaurus entry relates two glossary entsiegtlaer synonyms or antonyms.
Thus, the following entry means that the two tearessynonymous: effective
date / syn / effective begin date.

Glossary entries used in the definition of an entilybe listed as “Componerits
under the entry they occur in.

Throughout this glossary and thesaurus, and théTand Time Again” series,
when we refer to effective or assertion time pedatks, we could also be talking
about datetimes or timestamps. See the entry “diokk for additional
information.

For the most part, discussions are about vershatsare currently asserted. So to
keep the verbiage to a minimum, we will leave bt tcurrently asserted”
gualifier unless it seems needed for clarity. $ogekample, instead of “currently
asserted version”, we will normally use “versiomistead of “adjacent currently
asserted versions”, we will normally use “adjacesrsions”.
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Glossary of Technical Terms for the Asserted Versioning
Approach to Bi-Temporal Data Management.

12/31/9999
A value whose semantics are that of until furtherae, but which is treated by the
DBMS as a valid date.

e 12/31/9999 is a valid value for an end date.

e 12/31/9999 is not a valid value for a begin date.

Componentssemantics, until further notice, end date, belgite.

adjacent versions
Two versions of the same object between whosetaféettime periods there is no clock
tick.
» A closed-open representation of effective timeqmisiis used. Thus, equivalently,
a pair of versions such that the effective end datene is equal to the effective
begin date of the other.
» All versions in the same episode are adjacent messi
* No versions in distinct episodes are adjacent gBssi

Componentsversion, object, effective time period, clockkticlosed-open,
effective end date, effective begin date.

asserted version
A row in a bi-temporal table whose two temporal éirsions are effective time and
assertion time.
» Effective time is equivalent to Jensen’s valid time
» Assertion time includes Jensen’s transaction tisméha special case in which the
assertion begin date is also the row insertion, datealso permits a row to be
inserted with an assertion begin date in the future

Componentshi-temporal table, temporal dimension, effectivee, assertion
time, valid time, transaction time, assertion begate, row insertion date.
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asserted version table
A bi-temporal table whose two temporal dimensiomsedfective time and assertion
time.

Componentshi-temporal table, effective time, assertion time

asserted versioning
The implementation of bi-temporality developed biidston and Weis.

Componentshi-temporal.

assertion
The claim that a row in a relational table is a&tdescription of the object uniquely
identified by its business key.
* When the table is an asserted version table, #imas that the description of the
identified object is true during the effective timeriod of that row.

Componentsrelational table, object, business key, asseresion table,
effective time period.

assertion begin date
The first date on which a version is asserted ttruee

* Every version makes an assertion. The assertinakes is that, during the
effective time of that row, its description of tblject is correct.

* A version can never be inserted with an assertemirbdate in the past, because
an assertion is made by inserting a version. Tingssting a version with an
assertion begin date in the past would be to mdkésa statement about what had
or had not been asserted in that past period @f.tim

» A version can be inserted with an assertion begte th the future.

* The closed/open convention for using pairs of datesdicate time periods is
used.

Componentsversion, assertion, effective time, object, difexbegin date,
versioned row, closed/open.

assertion end date
The last date on which a version is asserted thdé&uth.
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* An assertion end date is always set to 12/31/998wits row is inserted. It
retains that value unless and until that assersiovithdrawn.

* An assertion is withdrawn when and only when a rmewgion is created with an
overlapping (or identical) effective time period.

» The closed/open convention for using pairs of dadesdicate time periods is
used. Thus, the assertion end date is actuallgioo& tick later than the clock
tick on which the assertion is asserted to bertité.t

Componentsversion, 12/31/9999, withdrawn, overlapping, efifee time period,
closed/open, clock tick.

assertion time

The temporal dimension which interprets a timequkon a row as indicating when that
row uniquely represented that object as it exisii@ihg the indicated effective time
period.

* We donot say “The temporal dimension which interprets aetperiod on a row
as indicating when that row was the unique rowdhaliepresenting that object”
because that suggests that this temporal dimerseproperty of rows. It is not.
It is a property of objects represented by rows.

» But assertion time periodse properties of rows or, more precisely, of the
existentially quantified statements (assertionsjieray those rows,

Componentstemporal dimension, time period, object, effegtivne period.

begin date
A date which is either an effective begin dateroaasertion begin date.

Componentseffective begin date, assertion begin date.

bi-temporal
The association of a row in a relational table viaitith an effective time period and an
assertion time period.

Componentseffective time period, assertion time period.

bi-temporal date
A date which is either a begin date or an end date.

Time and Time Again: Managing Time in Relationat&zses. Glossary.
© Tom Johnston and Randy Weis, 2008.
Printed on 10/21/2008, at 12:30 PM. Page 7.



Componentsbegin date, end date.

bi-temporal table
A table whose rows are temporally delimited in wwvthogonal temporal dimensions.
» Computer scientists call these two dimensions tvaifhe” and “transaction
time”. See Jensen’s definition.
» We call the two dimensions of asserted versionffecve time and assertion
time. Effective time is the same as valid time, &ggertion time is not the same as
transaction time.

Componentstemporal dimension, valid time, transaction tireective time,
assertion time.

business key
A key which uniquely identifies an object by meaf®ne or more values which the
business uses to refer to or uniquely describe ebgtt of interest.

Componentsobject.

child episode

An episode in an asserted version table Y is @ dbilan episode in asserted version table
X if and only if the episode in Y has a temporakign key whose value is identical to

the value of the object identifier of that episaniX, and the effective time period of that
episode in X wholly contains the effective timeipdrof that episode in Y. An episode in
Y is a child to a row in conventional table X ifcaanly if the episode in Y has a foreign
key that points to a row in X that was insertedpto the effective begin date of the
episode in Y, and that was deleted, if indeed dlcatirred, after the episode end date of
that episode in Y.

Componentsepisode, asserted version table, temporal foregyn object
identifier, effective time period, conventional lalforeign key, effective begin
date, episode end date.

child row

A row in a child table. A row in Y is a child toraw in conventional table X if and only
if the row in Y has a foreign key whose value ieritical to the primary key value of that
row in X.
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 Rows in asserted versioned tables are never ahwd.rChildren, in asserted
versioned tables are always episodes.

Componentschild table, conventional table, foreign key,eatsd version table,
episode.

child table
Y is a child table to a conventional table X if amly if there is a foreign key
dependency from Y to X. Y is a child table to aseated version table X if and only if
there is a temporal foreign key dependency from X.t
» child tables are also sometimes referred to asedégnt tables” or “RI-
dependent tables”.

Componentsconventional table, foreign key, asserted versadnte.

clock tick
The transition from one point in time to the neain in time, according to the clock
which defines the granularity for a set of bi-temgalates.

» The clock tick granularity used throughout theselas is a date. Thus, one clock
tick is the transition from one day to the next.daymany real-world situations,
the clock tick will be an hour, a minute, a secon@ven a full timestamp.

» A calendar day clock represents a situation in tvhidatabase is updated from a
transactional batch file, once a night. So it ist’all an unrealistic example of the
temporal granularity used in many real-world apgi@ns.

Componentsgranularity, bi-temporal date.

closed-open
A convention for using a pair of dates to defirtevee period, in which the begin date is
included in the time period, and the end dateaditist clock tick after the end of the
time period.
» This definition applies to other granularities iofi¢ as well, such as date-times
and timestamps.

Componentstime period, begin date, end date, clock ticengiarity.
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conventional table
A table whose rows represent objects.

A table in which each instance of the type represskhy the table is represented
by one and only one row in that table.

In an OLTP database, assuming that there are istowed tables in the database,
object tables are all the tables which are notsaation tables.

Roughly speaking, object tables are the tableswdie the concern of Master
Data Management.

For example, a Client table in which each clientjgresented by one and only
one row, is a conventional table. A table of custostatus codes is a
conventional table.

Componentsversioned table, object table, transaction table.

current episode
An episode whose current version has begin datdsipast, and end dates in the future.
(Both effective dates and assertion dates arededin this definition.)

A past episode is not a current episode becausééistive period is past.

A no longer asserted episode is not a current dpibecause its assertion period
IS past.

There are no future episodes, although there manpeumber of future
versions. The intuition here is that an episodendsthe evolution of an object
over time, and objects do not evolve in the future.

The latest version of a current episode is theecuiversion for that object.

An object can have at most one current episodetrarsgdat most one current
version.

Componentsepisode, current version, begin date, end détxstve date,
assertion date, past episode, no longer asseutede fepisode, future version,
latest version, object.

current transaction
An original transaction which accepts the datettaesaction is submitted as the
effective begin date of the version it will create.

Componentsoriginal transaction, effective begin date, vemnsi
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current version
A version whose effective begin date is in the pastl whose effective end date is either
12/31/9999 or is a future date, and also whosetassdegin date is in the past, and
whose assertion end date is 12/31/9999.
» This term should always be understood, unless wikerindicated, as shorthand
for "currently effective and currently assertedsien”.
» Current versions are always the latest versiortsiokent episodes.

Componentsversion, effective begin date, effective end dag$31/9999,
assertion begin date, assertion end date, cunpésude.

currently asserted version
A version which has an assertion begin date irptst, and an assertion end date of
12/31/9999.

e assertion end dates are initially assigned theevaf431/9999, and the only time
that value is changed is when it is updated ingotatd set to the date on which
the assertion is terminated.

* The only reason for terminating an assertion ismihes superceded by a later
assertion. There are two reasons for supercediagsartion.

0 One is because a versioned change has occurresl. thiewriginal
assertion which is being superceded asserted, wrigated, that it would
be asserted until further notice, i.e. until 128809. Well, creating a
superceding versiois "further notice".

0 The other is because a version is discovered to bgor.

Componentsversion, assertion begin date, assertion end #at81/9999, update
in place, terminate, supercede, versioned chamgi further notice.

currently effective version
A version which has an effective begin date inghst, and an effective end date of
12/31/9999 or a future date.
» effective end dates are initially assigned eithertalue 12/31/9999, or a future
date.

Componentsversion, effective begin date, effective end dag$31/9999.

deferred assertion
A row in an asserted version table whose asseggm date is in the future.
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Componentsasserted version table, assertion begin date.

directly follows
One version of an object directly follows anothersion of that object if and only if
there is no version of that object whose effecliggin date is greater than the effective
begin date of the latter version and less tharetfeetive begin date of the former
version.
* Note that if version Y directly follows version ¥je two versions may or may
not be adjacent.

Componentsversion, object, effective begin date, adjacent.

earliest episode
The episode of an object with the chronologicaliyliest episode begin date of all
episodes of that object.

Componentsepisode, object, episode begin date.

earliest version
The version of an episode of an object with th@ohblogically earliest effective begin
date of all versions of that episode.

Componentsversion, episode, object, effective begin date.

effective begin date
The begin date of the effective time period of esian or of an episode.
» The effective begin date of an episode is the @ffetbegin date of its earliest
version.

Componentseffective time period, version, episode, earliession.

effective end date
A date one clock tick past the end date of thecéffe time period of a version or an
episode.
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» An effective end date must always be later thanatsesponding effective begin
date.

* The effective end date of an episode is the effeahd date of its latest version.

Componentsclock tick, end date, effective time period, vens episode.

effective time period
The period of time for which an asserted versidoeleved to be the truth about an
object.

* An effective time period is defined by an effectlvegin date and an effective end
date, begins on its effective begin date and endsday (one clock tick) prior to its
effective end date.

« For a version, the period of time for which we beé that version is the truth about
an object. Note that “for which”, in this definiipand “during which” in the
definition of assertion time period do not meanghme thing. “for which”
describes the asserted applicability of the vertaathe object it represents. “During
which” describes the period of time of the assertieelf.

* For an episode of an object, the period of timenduwhich our database will
report that the object exists. Equivalently, thaqeeof time which begins on the
effective begin date of the earliest version of #@sode, and ends one clock tick
before the effective end date of the latest versicthat episode.

Componentsasserted version, object, effective begin ddfectve end date,
clock tick, version, assertion time period, assertepisode, latest version.

effective time

The temporal dimension which interprets a timequkon a row as indicating when the
object represented by that row existed such tleatdiv was the unique row validly
representing that object.

* We donot say “The temporal dimension which interprets aetperiod on a row
as indicating when that row was the unique rowdhaliepresenting that object”
because that suggests that this temporal dimersesproperty of rows. It is not.
It is a property of objects represented by rows.

» But assertion time perio@se properties of rows or, more precisely, of the
existentially quantified statements (assertionsjienay those rows,

Componentstemporal dimension, time period, object, assertime period.
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end date
A date on an asserted version row which marks tideo¢ either an effective time period
or an assertion time period.

* In both cases, the end of the time period is oaekdick prior to the end date.

Componentsasserted version, effective time period, assettioe period, clock
tick, end date.

episode

A series or one or more adjacent versions of aeablyp which the earliest version is
either the first version of that object, or a verswhich is not temporally adjacent to the
version it directly follows.

* Inthe first case, it is the earliest version af garliest episode of the object.

* Inthe second case, it is the earliest versionradraearliest episode.

» See “supercede”.

» Thus, the first version of an object creates thiéesh episode of that object. That
episode remains the current episode until it imteated by means of a temporal
delete transaction, or until the passage of timehes the effective end date of its
latest version.

* If, when a version Y, which is not a future versianinserted into a table, and the
latest version of that object has an effective @ in the past, then Y begins a
non-earliest episode of that object. That new ef@gemains the current episode
until a temporal delete is again applied to thaect) or until the passage of time
reaches its effective end date.

Componentsadjacent versions, object, earliest versiont fiession, temporally
adjacent, earliest episode, supercede, currertagpiserminate, temporal delete
transaction, effective end date, latest versioturéuversion.

episode begin date
The effective begin date of the episode, whiclhésgame as the effective begin date of
its first version.

Componentseffective begin date, episode, first version.

episode end date
The effective end date of the episode, which isstrae as the effective end date of its
last version.
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Componentseffective end date, episode, last version.

event
A point or duration of time at or during which ooemore objects were affected so as to
change one or more of their properties or relatigrss

Componentspoint in time, duration of time, object.

expand
To increase the effective time period of an episade version.
For an episode, via adding a version:

* This can be done by inserting an adjacent versioose effective end date is
equal to the effective begin date of the earliesson of that episode.

» This can be done by inserting an adjacent versioose effective begin date is
equal to the effective end date of the latest versif that episode.

For an episode, via superceding a version:

* This can be done by either moving the effectivardgte back, or by moving the
effective end date forward.

* Normally, an effective begin date cannot be alte@@muk exception is to correct an
erroneous effective begin date. Another excepsdo i'make room" for a new
version whose effective time period would otherwaserlap with the version.

» See "shrink".

» Aversion with a 12/31/9999 effective end dateligags the most recent version
of its episode. So if a version with a 12/31/99¢8ative end date is superceded
by a version with a non-12/31/9999 effective entkdae do not know if that
supercession expanded the effective time periddeoépisode affected from its
(real but unknown) effective end date, or shramkdhisode's effective time
period. But the only implications are for tempatlerential integrity, so if we
always trigger temporal referential integrity chieckwhen a 12/31/9999 date is
superceded, we can guarantee to avoid temporaengi@ integrity violations.

Componentseffective time period, episode, version, adjasemsion, effective
end date, effective begin date, earliest versatest version, supercede, shrink,
12/31/9999, most recent version, temporal refeaémnttegrity.

flush
To delete all future versions of an object as padeleting a current episode.
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» To the user, this will seem to be removing futuessactions against an object
from the virtual batch transaction file.

* An original delete of a versioned object termindtescurrent episode of that
object, and is the temporal equivalent of delethregobject from a conventional
table. Whenever this happens, all future versidribai object must also be
deleted because otherwise, the mere passage ofdme make those objects re-
appear in the database.

Componentsfuture version, object, delete, current versiatyre transaction,
virtual batch transaction file, original deleternbénate, current episode,
conventional table.

future version
A version of an object whose effective begin datmithe future.

Componentsversion, object, effective begin date.

granularity

note the difference with Jensen, who says grartylarivhat the DBMS can represent.
We say that it is, among all the granularitiesE8MS can represent, the one actually
being used. We leave the complexities of trangjadbetween different granularities to a
future commercial implementation of bi-temporali&ar our implementation, we will use
a timestamp for all asserted version tables.

Componentsxxx.

hypothetical state
A situation in the world which we pretend is true the sake of examining the
consequences that would ensue if it really were. tru

* Thus, a state of affairs which we hypothesizeus.tr

Componentsthis term has no components which are other Glgsantries. In
terms of formalizing this Glossary, it is a prinadipredicate.

hypothetical state set
A set of one or more rows in an asserted versible @l of which have the same
assertion begin date and assertion end date aréfdhe, the same assertion time period.
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Multiple hypothetical state sets may have overlagssertion time periods.

Componentsasserted version table, assertion begin datertessend date,
assertion time period.

internalized batch transaction file
A conceptual queue into which future-dated traneastare placed and from which those
transactions appear to be automatically appligtigaatabase on their assertion begin

date.

As of October, 2008 this replaces the term "virtuatich transaction file".
Note that future-dated transactions are those avitliure assertion begin date,
regardless of the effective begin and/or end danethe transaction.

Rows in an asserted version table with an effediegn date in the future are
rows describing the future state of the object.

Rows in an asserted version table with an assebpigin date in the future are the
physical implementation of not-yet-applied transat.

Componentsassertion begin date, effective begin date, gffeend date.

latest version
The version of an episode with the chronologickltest effective end date.

Every episode has a latest version.
There may be future versions with effectivity datesonologically later than any
episode’s latest version.

Componentsversion, episode, effective end date.

no longer asserted version
A version whose assertion end date is in the past.

Componentsversion, assertion end date.

not yet asserted version
A version whose assertion begin date is in theréutu
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Componentsversion, assertion begin date.

object
Something which exists over time and can changetove.

Persistent objects may be abstract or concrete.

Events, whether points in time or durations in tis@ not persistent objects,
because events, by definition, do not change.

Persistent objects change by participating in eszent

All versions are timeslices of persistent objects.

All versioned tables represent types of persistbrects.

All conventional tables, other than transactiondaprepresent types of persistent
objects.

Examples of persistent objects include vendorgpousrs, employees, regulatory
agencies, products, services, bills of materialpices, purchase orders, claims,
certifications, etc.

In an OLAP, star-schema database, dimension tabdetables of persistent
objects. Indeed, they are precisely those objehtshachange over time because
of their participation in the events which chanigen, events each of which is
represented by a transaction in the star-schenaafiale.

Componentsevent, point in time, duration in time, versitimeslice, persistent
object, versioned table, conventional table, tratiga table.

object identifier
The unique identifier of an object.

Note that the unique identifier of an assertedivars the concatenation of (a) an
object identifier; (b) the version’s effective beglate; and (c) the version’s
assertion begin date.

Componentsobject, asserted version, effective begin daseion begin date.

open assertion
A version whose assertion end date is 12/31/9999.

Componentsversion, assertion end date, 12/31/9999.
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open current transaction

An original transaction which, if valid, will crea version whose effective begin date is
the date current when the transaction is applied véhose effective end date is
12/31/9999. A transaction which is both a curresmigaction and an open transaction.

Componentsoriginal transaction, version, effective beginejaffective end
date, 12/31/9999, current transaction, open trdiosac

open episode
An episode whose effective end date is 12/31/9999.
* Note that an effective time period with an end daténe future is not an open-
ended time period, unless that future effective dgue is 12/31/9999.

Componentsepisode, effective end date, effective time kri®/31/9999, open-
ended.

open transaction
An original transaction which will create a versiwhose effective end date is
12/31/9999.

Componentsversion, effective end date, 12/31/9999, effextime period, open-
ended.

open version
A version whose effective end date is 12/31/9999.
* Note that an effective time period with an end daténe future is not an open-
ended time period, unless that future effective daue is 12/31/9999.

Componentsversion, effective end date, 12/31/9999, effextime period, open-
ended.

open-ended time period
A time period whose end date is 12/31/9999.
* Note that an effective time period with an end daténe future is not an open-
ended time period, unless that future effective daue is 12/31/9999.

Componentstime period, end date, 12/31/9999.
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original delete
* A delete transaction against an episode, but wrdtethough its target is a
conventional table, not an asserted versioned.table

Componentsdelete transaction, episode, conventional tadserted version
table.

original insert
An insert transaction for an episode, but writtertreough its target is a conventional
table, not an asserted versioned table.

Componentsepisode, conventional table, asserted verside.tab

original transaction
A transaction for an episode, but written as thorgkarget is a conventional table, not
an asserted versioned table. An original insedatg or delete.

Componentsoriginal insert, original update, original delete

original update
An update transaction against an episode, butemrds though its target is a
conventional table, not an asserted version table.

Componentsepisode, conventional table, asserted verside.tab

optional temporal referential integrity
A relationship from a child table to a parent tabl@ch is implemented by a nullable
temporal foreign key.

Componentschild table, parent table, temporal foreign key.
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overlapping
Two time periods, along the same temporal dimensiomnoverlapping if and only if they
are on different asserted version rows for the saloject, and have at least one clock tick
in common.
* Note that two time periods, along the same tempiraénsion, where the end
date of one of them has the same value as the datgrof the other one, are not
overlapping. Because of the closed-open conventii@y, are adjacent.

Componentstime period, temporal dimension, asserted versis, object,
clock tick, end date, begin date, closed-open, cadia

parent episode

An episode in X is a parent to an episode in asdarersion table Y if and only if the
episode in Y has a TFK whose value is identicgh®object identifier of that episode in
X, and the effective time period of that episod&iwholly contains the effective time
period of that episode in Y. An episode in X isaagnt to a row in conventional table Y
if and only if the row in Y has a TFK whose vaigedentical to the object identifier of
that episode in X, the effective begin date of #@sode in X is earlier than the date of
insertion of that row in Y, and the effective eratalof that episode occurs, if at all, only
after the deletion of that row in Y occurs, if dt a

Componentsepisode, parent, asserted version table, TFioblgentifier,
effective time period, wholly contains, conventitable, effective begin date,
effective end date.

parent row

A row in a conventional parent table. A row in Xaiparent to a row in conventional
table Y if and only if the row in Y has a foreigeyjkwhose value is identical to the
primary key value of that row in X. A row in X isparent to an episode in asserted
version table Y if and only if the episode in Y lea®reign key whose value is identical
to the primary key value of that row in X, that rawX was inserted prior to the effective
begin date of that episode, and is not deleteslef, until after the effective end date of
that episode.

Componentsconventional table, parent table, foreign keynary key, episode,
asserted version table, effective begin date, #fieend date.
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parent table

A conventional table X is a parent to a table ¥nfl only if there is a foreign key
dependency from Y to X. An asserted version tabls X parent to a table Y if and only
if there is a TFK dependency from Y to X.

Componentsconventional table, foreign key dependency, asdarersion table,
TFK dependency.

past assertion
An assertion of a version whose assertion endidatet 12/31/9999.
» The semantics of versioning do not permit assegiwhdates to be future dates.
An assertion is initially created with a 12/31/99949 date and, if changed, can
only be changed from that date to the date cugattite time of the change.

Componentsassertion, version, assertion end date, 12/39/989mantics, end
date.

past episode
An episode of an object whose latest version haffactive end date which is in the
past.

Componentsepisode, object, latest version, effective erné.da

past version
A version of an object whose effective end daie the past.

Componentsversion, object, effective end date.

gueryable history

Data about an object which was valid at some timt&é past, which is no longer
currently valid, but which is as easily and rapidbcessible as current data about that
object.

* “As easily and rapidly accessible as current dataans what it says. Our way of
providing this access is to use asserted vershdadaln such tables, production
gueries against current data (the most commondigiery) can be used to
retrieve historical data simply by adding a data fmair of BETWEEN clauses of
a SQL statement (one for the effective time peand one for the assertion time

Time and Time Again: Managing Time in Relationat&zses. Glossary.
© Tom Johnston and Randy Weis, 2008.
Printed on 10/21/2008, at 12:30 PM. Page 22.



period that would, without that addition, retriehe corresponding current data
from a conventional table (or from that assertedioa table).

Providing queryable history, in this manner, cangicantly lower the
development and operations cost of accessing luatalata, and significantly
improve the currency of the historical data reteigv

Componentsobject, asserted version table, effective timeople assertion time
period, conventional table.

relational table
A table in a relational database whose rows hagebsas keys that are guaranteed to be
unique identifiers of instances of the type of cbyepresented by the table.

Multi-sets, also called “bags”, are not relatiotedlles.

Tables which have a surrogate key unique identifiet no business key, are not
relational tables. Note that this definition defirfeclational table” in terms of
semantics, regardless of the presence or absercprwhary key.

Tables whose business keys cannot be guarantdéedftee of homonyms or
synonyms are not relational tables.

Componentsbusiness key, unique identifier, object, surreday, semantics,
homonym, synonym.

required temporal referential integrity
A relationship from a child table to a parent talvl@ch is implemented by a non-
nullable temporal foreign key.

Componentschild table, parent table, temporal foreign key.

row insertion date
The date on which a row was physically inserted atable.

Componentsnone.

seamless access
Something that can change over time.

Componentsnone.
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semantics

Componentsxxxxxx

shrink
To decrease the effective time period of a version.

This can be done by either moving the effectiveibégte forward, or by moving
the effective end date back.

Semantically, changing a 12/31/9999 end date teesatimer date is the process of
replacing an unknown end date with a known datea 8emantic change, this
could expand the affected time period just as easilshrink it. To the DBMS,
however, since any date is earlier than 12/31/98#9process is always one in
which the time period is shrunk.

TRI checks will always interpret a change from 128999 to another end date as
potentially shrinking the time period of the affedtobject. The effect is that when
this happens to a parent object in a temporaleafel integrity relationship, this
change will always trigger a temporal referentmégrity check

The (time) periods referred to here are eithercéife time periods or assertion
time periods.

See "expand".

Componentseffective time period, current version, effecthvegin date, effective
end date, semantics, 12/31/9999, end date, timedyéemporal referential
integrity, object, time period, assertion time pdriexpand.

snapshot
Something that can change over time.

Componentsnone.

squeeze

To create a version Z whose effective time perieerlaps that of the currently asserted
effective time period of an already asserted verXipor of a pair of already asserted
adjacent versions X and Y.
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* Inthe former case, the effective begin date of ustibe moved forward to "make
room" for Z, or else the effective end date of Xgloe moved back to make
room for Z.

e Inthe latter case, the effective end date of Xtrbesnoved back, and the
effective begin date of Y must be moved forward.

Componentsversion, effective time period, overlap, currgrabserted, adkacent
versions, effective begin date, effective end date.

supercede
To replace a current version of an episode witkwa ourrent version of that same
episode.

» Supercession islagical function. Physically, supercession is done byriinsg a
new row in a versioned table.

» Deletion in a versioned table is always done vigescession.

» Temporal updates, in a versioned table, are aldage via supercession.

» Creating the first version of an object doesinvolve supercession, as there is no
current version of that object to supercede.

» Creating the first version of an episode of an cibgdso does not involve
supercession. Even if other versions of an objeist,ghe last version of every
non-current episode is a version whose effectiedate is in the past. Thus,
when a new episode is started, the latest priiaerof that object is not a
current version. Thus, there is no current versiotne object to supercede when
that new episode begins.

Componentscurrent version, episode, temporal update, opyeesion, effective
end date.

surrogate key
A system-generated key which, because it contaromponent that the business uses
to describe or identify an object, can be reliedrufd never change.

Componentsobject.

taxonomy
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temporal delete transaction

The result of translating an original delete infohgsical transaction that supercedes the
current version of the object with a terminatedsi@r, and that also flushes all
transactions for that object from the virtual bati@nsaction file.

Just as a conventional delete is an invalid trarwad the row representing the
object in question is not on the database, a teahpletete is an invalid
transaction if there is no current episode of thect in question on the database.

Componentsoriginal delete, supercede, current version, abjerminated
version, flush, virtual batch transaction file, mmnt episode.

temporal dimensions
The semantics common to all instances of time derad the same type.

Thus, for example, there may be an instance dfitie period 3/5/04 — 10/18/09
in both effective time and assertion time. These dimensions determine the
distinct semantics of these two instances.

Componentssemantics, time period.

temporal foreign key
A column which contains the object identifier usgdone or more rows in an asserted
version table.

Componentsobject identifier, asserted version table.

temporal insert transaction
The result of translating an original insert intpheysical transaction against an asserted
version table.

Just as a normal insert is an invalid transacfitime row representing the object
in question is already on the database, a tempwalt is an invalid transaction if
a currently asserted episode of the object in guestith an effective time
period which overlaps that of the transaction/rsaaly on the database.

These temporal inserts are always physical insédsnew (single-) version
episode of the object in question.

Note that temporal inserts may be of past, preseftture episodes.
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Componentsoriginal insert, asserted version table, objeatrently asserted
episode, effective time period, overlaps, pastagf@spresent episode, future
episode.

temporal referential integrity

If there is a temporal referential integrity depencly from asserted version table Y to
asserted version table X (not necessarily distiticen no exposed state of the database is
valid in which any episode in Y is not linked by BK to an episode in X whose

effective time period wholly contains the effectiume period of the episode in Y. If

there is a temporal referential integrity depengdnem conventional table Y to asserted
version table X, then no exposed state of the da&als valid in which any row in Y is

not linked by a TFK to an episode in X whose effecbegin date is not later than the

date that row was inserted into Y, and whose &ffe@nd date is not earlier than the date
that row was deleted from Y.

Componentsasserted version table, episode, TFK, effectime period, wholly
contains, conventional table, effective end date.

temporal transaction
The result of translating an original transactiotoione or more physical transactions
against a versioned table.
» The identified types of temporal transactions aragdoral insert, temporal update,
temporal delete and temporal upsert.

Componentsoriginal transaction, versioned table.

temporal update transaction
The result of translating an original update tratisa into one or more transactions
against an asserted version table.

* Inthese discussions, we have assumed that altegpttaasserted version tables
will cause a new version to be physically inserguok in reality, the business is
likely to want to track changes to only selectellicms of a table. For the other
columns, an original update can be applied as datepn place, and does not
require creation of a superceding version.

* These temporal updates to versionable columnsiaeys physical inserts of a
new current version that supercedes the versiaeruat the time the transaction
began.

Time and Time Again: Managing Time in Relationat&zses. Glossary.
© Tom Johnston and Randy Weis, 2008.
Printed on 10/21/2008, at 12:30 PM. Page 27.



* In addition, if there are any future versions dtthbject, they are also updated in
the same manner. Each one is superceded by a msmrvbased on the version it
is replacing, updated with the temporal update.

» There the effective end date of the supercededorevdll be changed from
12/31/9999 to the same value as the effective baaia of the superceding
version.

Componentsoriginal update transaction, asserted versiole fafersion,
supercede, current version, future version, effeatind date, 12/31/9999,
effective begin date.

temporally adjacent

Componentsxxxxx.

terminate
To end an episode by superceding its current vessith a terminated version.

Componentsepisode, supercede, current version, terminatesion.

time period
A continuous length of time with a known begin date
* If the end date of a time period is not known, 129399 is used as the end date.
Because of its interpretation as a valid date ByDBMS, the effective semantics
is "until further notice".
* In asserted versioning, there are two types of pereods: effective time periods
and assertion time periods.
» Our convention is that a time period begins omégin date, but ends one clock
tick prior to its end date.

Componentsbegin date, end date, 12/31/9999, semanticd,furttier notice,
asserted versioning, effective time period, assetime period, clock tick.

transaction table

Componentsxxxxx.
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transaction time

A database fact is stored in a database at someipdime, and after it is stored, it may
be retrieved. The transaction time of a databagtegdhe time when the fact is stored in
the database. Transaction times are consistentatlerialization order of the
transactions. Transaction time values cannot leg Hfée current time. Also, as it is
impossible to change the past, transaction timesatebe changed. Transaction times
may be implemented using transaction commit tirfdeEsisen, 1992]

TSQL2

Componentsxxxxx.

until further notice

In general, this means "unknown but presumed valiids the meaning of 12/31/9999,
that the end date it appears in is unknown butrasduo be later than {now}, whatever
value {now} has.

Components12/31/9999, end date, {now}.

update in place
An update which overwrites the row it changes.

» With respect to business data columns, updatelage @re used for all and only
those columns that do not require versioning.

* With respect to columns implementing asserted samg, there are only two
such columns that may be updated in place. Thefaquthe assertion end date,
which is changed from 12/31/9999 to the assertegirbdate of the version
which is superceding its version, and at no otimetand (b) the (denormalized)
episode begin date which is changed whenever aodpis extended backwards
in effective time.

Componentsasserted versioning, assertion end date, 12/39%/3%sertion begin
date, version, supercede, episode begin date,depistiective time.
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valid time

The valid time of a fact is the time when the fadrue in the modeled reality. A fact
may have associated any number of events and atéewith single events and intervals
being important special cases. [Jensen, 1992]

version
A row in a versioned table which represents theesihan object during a specified
period of time.

Componentsobject, time period

versioned row

Componentsxxxxx

versioned table
A table whose rows represent versions of objects.
* A version of an object is a timeslice of that objec

 Arow in a versioned table describes that objedt ass, is, will be, or might be,
during its effective time period.

Componentsversion, object, timeslice, effective time period

wholly contains

Time period 1 wholly contains time period 2 if apnly if the begin date of time period 1
is earlier than or equal to the begin date of fpegod 2, the end date of time period 1 is
later than or equal to the end date of time peticaind there are no gaps between those
dates.

Componentstime period, begin date, end date, gap.

withdrawn

Componentsxxxxx.
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Thesaurus.

This thesaurus is a list of synonyms and antonyxs/nonym X of a term Y may be
substituted for Y in any context in which Y occtifEhe negation of an antonym Z of Y
(NOT-Z) may also be substituted for Y in any comntexwhich Y occurs.

A list of synonyms and antonyms helps we humandseimderstand what we mean
when we use these expressions. But eventually, Whewrcomplete corpus of work about
asserted versioning is completely formalized, it elp software inferencing engines
derive new true assertions from existing ones, éxtending our understanding of what
we mean by what we say.

child table syn dependent table
conventional table syn non-temporal table
conventional table syn object table
earliest version syn first version

object syn persistent object
temporal foreign key syn TFK

future transaction syn future assertion

Actually, extensive work in philosophy of langedgas shown that synonymous terms cannot be
freely substituted within "propositional attitudedntexts, with the guarantee that the truth value
of the assertions in which the substitutions tdkegwill not be altered. To begin research on this
topic, one should start with Frege's discussiotihefmorning star and evening star example. For it
may be true that someone believes that the evestémgs Venus but false that the same person
believes that the morning star is Venus, becawseptrson may not know that the evening star is
the morning star.
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