The Asserted Versioning Glossary

This Glossary contains approximately three-hundiefthitions, nearly all of which are
specific to Asserted Versioning. Most expressicagehboth avlechanics entry and a
Semantics entry. A Mechanics entry describes how the deficmttept is implemented in
the "machinery" of Asserted Versioning. A Semandéiofy describes what that concept
means. We can also think of a Mechanics entryllsgelis what a component of
Asserted Versioning is or what it does, and a Séicgantry as telling us why it is
important.

In linguistics, the usual contrast to semanticsyigtax. But syntax is only the "parts list"
of Asserted Versioning. The Asserted Versioningawork, or any other

implementation of Asserted Versioning, has ancdately interconnected set of parts,
which correspond to the syntax of a language. Bhgnit is turned on, it is a software
engine which translates metadata and data model¢hi@ database schemas it uses to do
its work, transforms the data instances it man&gas one state to another state,
augments or diminishes the totality of the represtén of the objects its data
corresponds to, and facilitates the ultimate pugpdghis wealth of activity, which is to
provide meaningful information about the time-varystate of the world an enterprise is
a part of and needs to remain cognizant of.

Grammar

Grammatical variations of the same glossary terthnet usually be distinguished. Thus
both “version” and “versions” are in this book, lnly the former is a Glossary entry.
"Currently asserted" is listed as a component ef @nmore definitions, but the
corresponding Glossary entry is "current assertion”

Dates and Times

All references to points in time in this Glossargless otherwise noted, refer to them
using the word "date". This is done for the sanasoe that all examples of points in time
in the text, unless otherwise noted, are dates fHason is simply convenience. Periods
of time in either of the two bi-temporal dimensiare delimited by their starting point in
time and ending point in time. These points in tmmey be timestamps, dates, or any
other point in time recognizable by the DBMS. A$ied in this Glossary, they are

clock ticks.

Components

Components of a definition are other Glossary estused in the definition. Listing the
components of every definition separately makessier to pick them out and follow
cross-reference trails.

The Components section of these definitions a@watyking notes towards a formal
ontology of temporal data. If we assume first-ongiexdicate logic as an initial
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formalization, we can think of the components @lassary definition, together with a
set of primitive (formally undefined) terms, as firedicates with which the Mechanics
and Semantics sections of those definitions cagxpeessed as statements in first-order
predicate logic.

Thus formalized, automated inferencing and thequeswing mechanisms can then be
used to discover new theorems. And the point dfdbvity, of course, is that it can
make us aware of the deductive implications ofghiwe already know, of statements we
already recognize as true statements. These deduciplications are other true
statements. But until we are aware of them, theynat part of our knowledge about the
world. These mechanisms can also be used to pradis@rove conjectures about
temporal data, thus adding some of them to théitiotd that knowledge, and adding, for
the rest of them, the knowledge that they are wrong

Of particular note are those few Glossary entriaese list of components is empty
(indicated by "N/A"). In an ontology, the colleati@f undefined terms is called a
controlled vocabulary, and these Glossary entriéls @npty component lists are part of
the controlled vocabulary for a formal ontologyAsfserted Versioning.

Non-Standard Glossary Definitions

Broadly speaking, the semantics entry of a Glosdafwition describes a concept, while
the mechanics entry describes its implementatianvéyer, in some cases, there doesn't
seem to be a need for both kinds of entry, andhaeset definitions will have just a
mechanics section, or just a semantics section.iother cases, it seems more
appropriate to provide a general description rath@&n to attempt a precise definition.

But the heart of this Glossary are the definitiasch have both a semantics and a
mechanics section. Together, the collection ofrtb@mantics entries is a summary
statement of Asserted Versioning as a theory ¢éimporal data management, while the
collection of their mechanics entries is a sumnsiagement of the implementation of the
theory in Asserted Versioning practice.

Allen Relationships

The original Allen relationships are leaf nodesun Allen relationship taxonomy. Most
of the Allen relationships, as well as our taxonogrioupings which are OR'd collections
of those relationships, have an inverse. The irvef@n Allen relationship or
relationship group, between two time periods widomot both begin and end on the
same clock tick, is the relationship in which tive time periods are reversed. Following
Allen's original notation, we use a superscripfisuk ) to denote the inverse
relationship. Inverse relationships exist in abesawhere one of the two time periods is
shorter than the other and/or begins on an eaitbek tick than the other. Consequently,
all the Allen relationship except [equals], havdrarerse.
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"Trivial" Definitions
Some Glossary definitions may appear to be "trlyialthe sense that we can reliably

infer what those expressions mean from the expmesshemselves. For example, "end
date" is defined as "an assertion end date orfantefe end date".

Definitions like these exist because these expyassre used in the definitions of other
expressions. So they are a kind of shorthand. Batldition, our ultimate objective, with
this Glossary, is to formalize it as an ontologprssed in predicate logic. For that
purpose, apparently trivial entries such as "ernd"dare needed as predicates formal
definitions of, for example, the expression "assarend date".
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Glossary Entries

include
SeeAllen relationship [fills™].

"assert" cognates

Mechanicsthe cognate terms "accept”,
"say" and "think".

agree", "assenéljebe”, "claim”, "know",

Semanticsterms which, for purposes of the discussionsis book, may be taken as
synonymous with "assert" as that word is definethigs book.

Comments
» There are important differences among these tamtie fields of epistemology
and semantics. For example, some designate whHaspphers call "speech acts”,
while others designate what philosophers call "psijponal attitudes".

12/31/9999
Mechanicsthe latest date which can be represented by@ie&rver DBMS.

Semanticsa value for an end date which means that theoétite time period it delimits
is unknown but assumed to be later than Now().

Comments
* For other DBMSs, the value used should similarlyheelatest date which can be
represented by that DBMS.

Componentsend date, Now(), time period.

9999

Mechanicsa DBMS-agnostic representation of the latest ddiieh can be represented
by a specific DBMS.

Semanticsa DBMS-agnostic representation of a value foeaa date which means that
the end of the time period it delimits is unknowrn Bssumed to be later than

Now().

Componentsend date, Now(), time period.
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actionable
Description data which is good enough for its intended puegos

Comments

» As akind of shorthand, we say that the asserimoa period of a row is the period
of time during which we assert that it is true. Ahde discover that a row is
incorrect, and does not make a true statementonnd its assertion time period.

* But some true statements are not actionable. Faanpbe, a currently effective
row in a one-hundred column table may have tetsafalumns filled with
accurate data, and the other ninety columns er§atyhat row makes a true
statement "as far as it goes", but because it iscsmplete, it is probably not a
statement that provides enough information to act o

* And some actionable statements are not even tmanéial forecasts, for
example, may be actionable. But because they anat #fee future, what they
describelhasn't happened yet, and so they arengtiate which are neither true
nor false.

Componentscurrently asserted.

ad hoc query
Description a query which is not embedded in an applicatimgmam, and which is not
run as part of the IT production schedule.

Comments

» These queries are usually written by business relses and analysts, and are
often run only a few times before they are discdrddus the cost of writing
them is amortized over only a few occasions on Wwhhey are used, and so it is
important to keep the query-writing costs as lowassible. This is why we
recommend that, as far as possible, ad hoc queredd be written against
views.

» See alsoproduction query.

Allen relationship taxonomy
Description a taxonomy of Allen relationships, developed Iy &uthors and presented
in Chapter 3.

Comments
*  OurMechanics definitions of the Allen relationships will expgeme periods as
date pairs, using the closed-open convention. Woeitme periods will be
designated Pand B, and the begin and end dates, respectively, eff dteand
eff_end_dt, and eff_beg_dtand eff_end_dt

This, at least, is the standard interpretatioArigtotle's position on what are called "future
contingents"”, as expressed in his wbkI nter pretatione.
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» These definitions assume that the begin date alugtime period is less than
the end date value for that time period. This aggion excludes non-sensical
time periods that end before they begin. It alsdueesempty time periods.

*  Our Semantics definitions of the Allen relationships will be &d in terms of
clock ticks contained or not contained in time pds, and so these definitions are
independent of the convention chosen for usingspaidates to delimit time
periods. In particular, "begin", "end", "earlietlater" and other terms refer to
relationships in time, not to comparisons of beayid/or end dates to other begin
and/or end dates.

» Boolean operators (AND, OR, NOT) are capitalized.

Allen relationship, [aligns ]

MechanicsP; and B [align] if and only if
((eff_beg_dt = eff_ beg_df) AND (eff_end_di < eff_end_di))
OR ((eff_beg_dt> eff_beg_df) AND (eff_end_di = eff_end_d))
AND NOT((eff_beg_dt = eff beg_df) AND (eff_end_df = eff_end_di)).

SemanticsP; and B [align] if and only if they either start or end on thergaclock tick,
but not both.

Allen relationship, [before]
MechanicsP; is [before] B if and only if (eff_end_dt< eff_beg_dj).

SemanticsP; is [before] B if and only if the next clock tick after s earlier than the
first clock tick in B.

Allen relationship, [before 7]
Mechanics P, is [beforé'] P, if and only if (eff_beg_dt> eff _end_d).

SemanticsP; is [beforé'] P if and only if the first clock tick in Pis later than the next
clock tick after B.

Allen relationship, [during]

MechanicsP; is [during] B if and only if (eff_beg_dt> eff_beg_df) AND
(eff_end_di < eff_end_dj).

SemanticsP; is [during] B if and only if the first clock tick in Pis later than the first
clock tick B, and the last clock tick in;Rs earlier than the last clock tick in.P
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Allen relationship, [during ]

Mechanics P; is [during®] P, if and only if (eff_beg_dt< eff_beg_df) AND
(eff_end_di > eff_end_di).

SemanticsP; is [during®] P; if and only if the first clock tick in Pis earlier than the first

clock tick in B, and the last clock tick in;fs later than the last clock tick in.P

Allen relationship, [ equals]
MechanicsP; [equals] B if and only if (eff_beg_dt= eff_beg_df) AND

(eff_end_dt = eff_end_dj).
SemanticsP; [equals] B if and only if they both start and end on the saioek tick.

Allen relationship, [excludes ]
Mechanics P; [exclude$ P, if and only if (eff_end_dt<= eff _beg_df.

SemanticsP; [exclude$ P, if and only if the next clock tick after; s no later than the
first clock tick in B.

Allen relationship, [excludes ]
Mechanics P; [excluded] P if and only if (eff_beg_dt>= eff_end_d).

SemanticsP; [excluded] P, if and only if the first clock tick in Pis no earlier than the
next clock tick after

Allen relationship, [fills__]

MechanicsP; [fills] P, if and only if (eff_beg_dt>= eff _beg_df) AND
(eff_end_dt <= eff_end_di.

SemanticsP; [fills] P, if and only if the first clock tick in Pis no earlier than the first
clock tick in B, and the last clock tick in;®s no later than the last clock tick in
P..

Allen relationship, [fills__™]

MechanicsP; [fills] P, if and only if (eff_beg_dt<= eff _beg_df AND
(eff_end_dt >=eff_end_dj.

SemanticsP; [fills] P, if and only if the first clock tick in Pis no later than the first
clock tick in B, and the last clock tick inyFs no earlier than the last clock tick in
P,.
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Allen relationship, [finishes]

Mechanics P; [finishes] B if and only if (eff_beg_dt> eff_beg_df) AND
(eff_end_di = eff_end_di).

SemanticsP; [finishes] B if and only if the first clock tick in Pis later than the first
clock tick in B, and the two time periods end on the same clagk ti

Allen relationship, [finishes ]

Mechanics P, [finishes!] P, if and only if (eff_beg_dt< eff beg_df) AND
(eff_end _di = eff _end_di.

SemanticsP; [finishes'] P, if and only if the first clock tick in Pis earlier than the first
clock tick in B, and the two time periods end on the same clogk ti

Allen relationship, [intersects ]

Mechanics P; [intersect$ P, if and only if (eff_beg_dt<= eff beg_di) AND
(eff_end_di > eff _beg_di).

SemanticsP; [intersecty P, if and only if the first clock tick in Pis no later than the first
clock tick in B, and the next clock tick after B later than the first clock tick in
P..

Allen relationship, [intersects ]

Mechanics P, [intersectd] P, if and only if (eff_beg_dt>= eff_beg_df) AND
(eff_beg di<eff end di.

SemanticsP; [intersectd] P, if and only if the first clock tick in Pis no earlier than the
first clock tick in B, and the first clock tick in Hs earlier than the next clock tick
after B.

Allen relationship, [meets]
Mechanics P; [meets] B if and only if (eff_end_dt= eff_beg_dj).

SemanticsP; [meets] B if and only if the next clock tick after; s the same as the first
clock tick in R.

Allen relationship, [meets ]
Mechanics P; [meets'] P, if and only if (eff_beg_dt= eff end_dj.
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SemanticsP; [meets'] P, if and only if the first clock tick in Pis the same as the next
clock tick after B.

Allen relationship, [occupies ]

Mechanics P; [occupies] Rif and only if
((eff_beg_dt >= eff_beg_d) AND (eff_end_dt <= eff_end_di)) AND
NOT((eff_beg_dt=eff beg df) AND (eff_end_df = eff_end_di)).

SemanticsP; [occupie$ P, if and only if the first clock tick in Pis no earlier than the
first clock tick in B, and the last clock tick in;®s no later than the last clock tick
in P,, and R and R do not both begin and end on the same clock tick.

Allen relationship, [occupies 7]

Mechanics P; [occupied] P if and only if
((eff_beg_dt <= eff_beg_df) AND (eff_end_di >=eff_end_df)) AND
NOT((eff_beg_di=eff_beg_df) AND (eff_end_df = eff_end_dj)).

SemanticsP; [occupied] P, if and only if the first clock tick in Pis no later than the
first clock tick in B, and the last clock tick in;#s no earlier than the last clock
tick in P,, and R and B do not both begin and end on the same clock tick.

Allen relationship, [overlaps]

Mechanics P; [overlaps] B if and only if
(eff_beg_di < eff_beg_df) AND
(eff_end_dt > eff_beg_df) AND
(eff_end_di < eff_end_di).

SemanticsP; [overlaps] B if and only if the first clock tick in Pis earlier than the first
clock tick in B, and the next clock tick after B later than the first clock tick in
P,, and the last clock tick in,®s earlier than the last clock tick in.P

Allen relationship, [overlaps ]

Mechanics P; [overlaps] B if and only if
(eff_beg_di > eff_beg_df) AND
(eff_beg _dtl < eff end gtAND
(eff_end_di > eff_end_di).

SemanticsP; [overlaps'] P, if and only if the first clock tick in Pis later than the first
clock tick in B, and the first clock tick inHs earlier than the next clock tick
after the end of P and the last clock tick in;®s later than the last clock tick in
P>.
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Allen relationship, [starts]

Mechanics P; [starts] B if and only if (eff_beg_dt= eff_beg_df AND
(eff_end_di < eff_end_di).

SemanticsP; [starts] B if and only if the two time periods start on tlaare clock tick,
and the last clock tick in,Rs earlier than the last clock tick in.P

Allen relationship, [starts ]

Mechanics P, [starts'] P, if and only if (eff_beg_dt= eff beg_df) AND (eff_end_di >
eff_ end_df).

SemanticsP; [starts'] P, if and only if the two time periods start on tere clock tick,
and the last clock tick in.Rs later than the last clock tick in.P

Allen relationships

Mechanicsthe set of thirteen positional relationships keswtwo time periods, a time
period and a point in time, or two points in tinas,first defined in James F.
Allen's 1983 articléMaintaining Knowledge about Temporal Intervals.

Semanticsthe set of all possible positional relationshyeswveen two time periods, a
time period and a point in time, or two pointsimé, defined along a common
timeline.

Comments
* The Allen relationships are mutually exclusive gmdtly exhaustive.
» Good discussions of the Allen relationships cap aksfound in (Snodgrass,
2000), From Chapter 4, and (Date, Darwen and Laosnt2002), From Chapter
6.

Componentstime period, point in time.

approval transaction

Mechanicsa transaction that changes the assertion beggnotiethe assertions in a
deferred assertion group to an earlier date.

Semanticsa transaction that moves assertions in an defessertion group from far
future assertion time to near future assertion .time

Comments
* The transaction by which deferred assertions aneethclose enough to Now()
that the business is willing to let them becomeeanirby means of the passage of
time. Sedall into currency.
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Componentsassertion, assertion begin date, deferred assagtoup, far future assertion
time, near future assertion time.

as-is
Mechanics data whose assertion begin date is earlier thmm(]Nand whose assertion
end date is later than Now().

Semanticsdata whose assertion time period is current.

Comments
* Seeaswas. The as-is vs. as-was distinction is often cordusih the distinction
between current and past versions. Many best pegcimplementations of
versioning do not distinguish between the two, tnedefore introduce
ambiguities into their temporal semantics.

Componentsassertion begin date, assertion end date, agséirie period, Now().

assert
Mechanicsto place a row in an asserted version table ireot assertion time.

Semanticsto claim that a row in an asserted version taidées a true and/or actionable
statement.

Componentsactionable, asserted version table, current agsestatement.

asserted version table
Mechanicsa bi-temporal table in which each row can exigbast, present or future
assertion time, and also in past, present or figtfeetive time.

Semanticsa table each of whose rows indicates when thecblijrepresents is as its
business data describes it, and when that rovaisield to make a true and/or
actionable statement about that object.

Comments
* In contrast, rows in bi-temporal tables of the demd temporal model cannot
exist in future assertion time.
» Also, a table whose structure conforms to the sehprasented in Chapter 6. See
bi-temporal data canonical form.

Componentsactionable, assertion time, bi-temporal tablesithess data, effective time,
object, statement.
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Asserted Versioning database
Mechanics a database that contains at least one assenmsdrvéable.

Componentsasserted version table.

Asserted Versioning Framework

Mechanics software which (i) generates asserted versiolesdbom logical data models
and associated metadata; (ii) enforces temporayentegrity and temporal
referential integrity constraints as asserted vertables are maintained; (iii)
translates temporal insert, update and deleteacsiogs into the physical
transactions which maintain an asserted verside;tahd (iv) internalizes
pipeline datasets.

Comments
» The Asserted Versioning Framework is software dgwvadl by the authors which
implements Asserted Versioning.

Componentsasserted version table, internalization of pipeliatasets, physical
transaction, temporal data management {the Ass&esioning temporal
model}, temporal entity integrity, temporal refeti@hintegrity, temporal
transaction.

assertion

Mechanicsthe temporally delimited claim that a row in aserted version table makes a
true and/or actionable statement about what thecbiijrepresents is like during
the time period designated by that version of tigeéct.

Semanticsthe claim that a statement is true and/or achta

Componentsactionable, asserted version table, object, isi@te, time period, version.

assertion approval date

Mechanicsthe new assertion begin date which an approaakaction specifies for the
assertions in a deferred assertion group.

Semanticsthe near future assertion time date to whiclasdlertions in a deferred
assertion group are to be retrograde moved.

Componentsapproval transaction, assertion, assertion bagfie, deferred assertion
group, near future assertion time, retrograde mevegm
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assertion begin date
Mechanicsthe begin date of the assertion time period mivain an asserted version
table.

Semanticsthe date indicating when a version begins todseided as a true and/or
actionable statement of what its object is likeimyiits indicated period of
effective time.

Comments
* Arow can never be inserted with an assertion bdgte in the past, because an
assertion cannot exist prior to the row whose tiusisserts. Setemporalized
extension of the Closed World Assumption.
* But arow can be inserted with an assertion begia oh the future because when
that future date comes to pass, the row will alyeadst. Sealeferred assertion.

Componentsactionable, assert, assertion time period, astedrsion table, begin date,
effective time period, object, version.

assertion end date

Mechanicsthe date on which the assertion time period mivain an asserted version
table ends, or a date indicating that the endeffsertion time period is
unknown but presumed to be later than Now().

Semanticsthe date indicating when a version stops beisgrésd as a true and/or
actionable statement of what its object is likeimfyiits indicated period of
effective time, or indicating that the end of tlssertion time period is unknown
but presumed to be later than Now().

Comments

* An assertion end date is always set to 9999 wiserowt is inserted. It retains that
value unless and until that assertion is withdrawn.

Componentsactionable, assertion time period, asserted meitsible, effective time
period, end date, Now(), object, statement, version

assertion group

Mechanicsa group of one or more deferred assertions, iIsfpéine same assertion begin
date.

Semanticsa group of one or more assertions sharing thedatare assertion time
period.

Componentsassertion, assertion begin date, deferred asseftiture assertion time
period.
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assertion group date
Mechanicsthe assertion begin date on a group of one oerdeferred assertions.

Semanticsthe date which indicates when a group of defeassegrtions will become
currently asserted.

Comments
* This date is also the unique identifier of an asseigroup.

Componentsassertion begin date, currently asserted, deferssertion.

assertion table
Mechanicsa uni-temporal table whose explicitly represeritet is assertion time.

Semanticsa uni-temporal table each of whose rows is a teally-delimited assertion
about what its object is like Now().

Componentsuni-temporal, assertion, assertion time, Nowgjeot.

assertion time

Mechanicsa series of clock ticks, extending from the eatlito the latest clock ticks
which the DBMS can recognize, within which assertb@gin and end dates are
located.

Semanticsthe temporal dimension which interprets a timeqgaeassociated with a row
as indicating when that row is asserted to be true.

Componentsassertion begin date, assertion end date, cidkcktemporal dimension,

time period.

assertion time period
Mechanicsa time period in assertion time associated wipecific row in an asserted
version table.

Semanticsthe period of time during which a row in an assgwersion table is claimed
to make a true and/or actionable statement.

Componentsactionable, asserted version table, assertios, taftatement, time period.
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as-was
Mechanicsdata whose assertion end date is earlier than(Now

Semanticsdata whose assertion time period is past.

Comments
» Seeasis. The as-was vs. as-is distinction is an assetime distinction, but
in supporting temporal data management in thealzeges, IT professionals
often confuse this distinction with the effectinaé distinction between past
and current versions.

Componentsassertion end date, assertion time period, Now().

atomic clock tick
Mechanicsthe smallest unit of time kept by a computertsklthat can be recognized by
a specific DBMS.

Semanticsa unit of time that is indivisible for purposestemporal data management.

Comments
e Seeclock tick.

ComponentsN/A.

AVF
SeeAsserted Versioning Framework.

basic temporal transaction
Mechanicsa temporal transaction which does not specifytanmyporal parameters.

Semanticsa temporal transaction which accepts the defalltes for its temporal
parameters, those being an effective begin daouf(), an effective end date of
9999, an assertion begin date of Now() and an i@s@&nd date of 9999.

Comments
» Assertion end dates are the one temporal paratheteicannot be specified
on temporal transactions. All temporal transactioamduding basic ones,
create asserted version rows with an assertiomatedof 9999.

Componentsassertion begin date, assertion end date, eféebgin date, effective end
date, Now(), temporal parameter, temporal trangacti
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basic versioning
Mechanicsa form of versioning in which a version datedsled to the primary key of
an otherwise non-temporal table.

Semanticsa form of versioning in which all versions of tk@me object are contiguous.

Comments
» Basic versioning is not part of Asserted Versionihg a form of best

practices versioning. See Chapter 4.
* See alsotogical delete versioning, temporal gap versioning, effective time
versioning.

Componentscontiguous, object, non-temporal table, version.

begin date

Mechanicsan assertion begin date or an effective begia.dat

Semanticsa date which marks the start of an assertioma@ffective time period.

Componentsassertion begin date, assertion time periodct¥e begin date, effective
time period.

bi-temporal data canonical form

Mechanicsthe schema common to all asserted version tables.

Semanticsa single schema which can express the full rafidpe-temporal semantics.

Comments

* Any history table, logdfile, or version table cantbensformed into an asserted

version table without loss of content.

Componentsasserted version table, bi-temporal.

bi-temporal database

Mechanicsa database containing at least one bi-tempdoéd.ta

Componentshi-temporal table.

bi-temporal envelope

Semanticsa specified effective time period, included witlai specified assertion time
period.
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Comments
* The temporal scope of every temporal transactialisnited by the bi-temporal
envelope specified on the transaction.
* Every row in an asserted version table existsbirtamporal envelope.

Componentsassertion time period, effective time perioduie.

bi-temporal table
Mechanicsa table whose rows contain one pair of dates lwtiefine an epistemological
time period, and a second pair of dates which dedim ontological time period.

Semanticsa table whose rows contain data about both teg ffee present and the future
of things, and also about the past, the presentrenfiiture of our beliefs about
those things.

Comments
» Seeepistemological time, ontological time.

Components"assert” cognate (belief), epistemological timetological time, thing, time

period.

business data
Mechanicsall columns of an asserted version table othan those columns which
implement Asserted Versioning.

Semanticsthe columns of data which record the propertre®ationships of objects
during one or more periods of effective time.

Componentsasserted version table, effective time, object.
business key
Mechanicsthe primary key of the entity in the logical datadel from which an asserted
version table is generated.
Semanticsthe unique identifier for an object as represeimea non-temporal table.
Comments
* If a surrogate key is used in the logical data rhdties surrogate key is used as

the business key in an asserted version table.

Componentsasserted version table, non-temporal table, tbjec
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child managed object
Mechanicsa version in a TRI relationship.

Semanticsa managed object which represents a child object.

Componentschild object, TRI, version.

child object

Semanticsan object, represented by a managed object, vidiekistence-dependent on
another object, also represented by a managedtobjec

Componentsexistence dependency, managed object, objecegent.

child row
Mechanicsa row in an asserted version table which containen-null temporal foreign
key.

Semanticsa version which represents an object which isterce-dependent on some
other object.

Comments
» The various "parent" and "child" expressions alsplyato conventional tables, of
course, in which case the relationship involvegkfsrential integrity, not
temporal referential integrity. But in this Glosgawe are explicitly defining
these expressions as they apply to asserted vaeditas.

Componentsasserted version table, existence dependenagctolbgmporal foreign key.

child table
Mechanicsa table which contains at least one temporaidorkey.

Semanticsa table whose rows represent child objects.

Componentschild object, temporal foreign key.

child version

Mechanicsa version in an asserted version table X is &l ¢bian episode in asserted
version table Y if and only if the version in X hasemporal foreign key whose
value is identical to the value of the object idiant of that episode in Y, and the
effective time period of that episode in Y [fiflsthe effective time period of that
version in X.
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Semanticsa version in an asserted version table X is |l ¢bian episode in asserted
version table Y if and only if the object for thadrsion in X is existence
dependent on the object for that episode in Y,thrceffective time period of that
episode in Y [fills']the effective time period of that version in X.

ComponentsAllen relationship [fills'], asserted version table, effective time period,
episode, existence dependency, object, objectiftntemporal foreign key,
version.

chronon
Semanticsthe term used in the computer science commuaityhat Asserted
Versioning calls an atomic clock tick.

Comments
* See the 1992 entry in the bibliography for the déad computer science glossary
of bi-temporal concepts.

Componentsatomic clock tick.

circa flag

Mechanicsa flag used by the Asserted Versioning Framevasria component of one or
more indexes on asserted version tables, in oodengrove the performance of
gueries which reference asserted version tablesalso of updates to those
tables.

Semanticsa flag which distinguishes between rows whichdetnitely known to be in
the assertion time past from all other rows. (F@napter 15).

ComponentsAsserted Versioning Framework, asserted versiblet assertion time.

clock tick
Mechanicsthe unit of time used for effective begin and eatks, assertion begin and
end dates, episode begin dates and row create datesasserted version table.

Semanticsthe transition from one point in effective timeassertion time to the next
point in effective time or assertion time, accogito the chosen granularity
which defines those two points in time as contiguou

Comments
* Note that chronons are atomic clock ticks, notlclicks.
* A one month per tick clock represents a situatiowhich a database is updated
at most once a month. By the same token, a one wregthe day clock would
record updates that take place at most once a aremkce daily, respectively.
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Componentsasserted version table, assertion begin datertassend date, contiguous,
effective begin date, effective end date, grantylaeipisode begin date, point in
time, row create date.

closed assertion
Mechanicsa row in an asserted version table whose aseeaztid date is not 9999.

Semanticsa row in an asserted version table with a knossedion end date.

Componentsasserted version table, assertion end date, 9999.

closed assertion time
Mechanicsan assertion time period whose end date is @®.99

Semanticsan assertion time period whose end date is known.
Components9999, assertion end date, assertion time period.

closed effective time

Mechanicsa effective time period whose end date is no9999

Semanticsan effective time period whose end date is known.

Components9999, effective end date, effective time period.

closed episode
Mechanicsan episode whose effective end date is not 9999.

Semanticsan episode whose effective end date is known.

Components9999, effective end date, episode.

closed-closed

Mechanicsa convention for using a pair of clock ticks sijnate an effective or
assertion time period, in which the earlier clack is the first clock tick in the
time period, and in which the later clock tickletlast clock tick in the time

period.

Comments
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» Using this convention, two time periods [meet]nfleonly if the begin date of the
later one is one clock tick after the end datenefdarlier one, at whatever level of
granularity is used to designate the clock ticks.

Componentsassertion time period, clock tick, effective timeriod.

closed-open

Mechanicsa convention for using a pair of clock ticks esijnate an effective or
assertion time period, in which the earlier clock s the first clock tick in the
time period, and in which the later clock tick e tfirst clock tick after the last
clock tick in the time period.

Comments
» Using this convention, two time periods [meet]nfleonly if the begin date of the
later one is the same clock tick as the end datieeoéarlier one, at whatever level
of granularity is used to designate the clock ticks

Componentsassertion time period, clock tick, effective timeriod.

conditional temporal transaction

Mechanicsa temporal transaction qualified by one or mornd BRE clause business data
predicates.

Componentshusiness data, temporal transaction.

contiguous
Mechanicstime period or point in time X is contiguous witme period or point in time
Y if and only if either X [meets] Y or X [me&} Y.

ComponentsAllen relationship [meet], Allen relationship [e], point in time, time
period.

conventional data
Mechanicsdata in a conventional table.

Semanticsdata which represents currently asserted cuwensions of persistent objects,
but which lacks assertion time periods and effectime periods.

Comments
* More accurately, conventional data is data whickdaxplicitly expressed
assertion and effective time periods. For in factyjventional data is asserted, and
its assertion time period is co-extensive withpitgsically presence in the
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database. And conventional data is also versicaradithe effective time of the
one version of an object thus represented is alfraps Now() until further
notice.

Componentsassertion time period, conventional table, cutyessserted current version,
effective time period, persistent object.

conventional database

Mechanicsa database none of whose tables are temporal.

Semanticsa table whose rows describe the current statieeobbjects they represent.

Comments
* Inthe early part of the book, used as synonymadtls'iwon-temporal database".

But starting in Chapter 15, a distinction is drawnvhich a conventional database
may contain temporal data about persistent objbatsyot in the form of bi-
temporal tables.

Componentsobject, represent, state.

conventional table

Mechanicsa table whose rows have no assertion or effetiive periods.

Semanticsa table whose rows contain data describing wheatwrently claim things are
currently like.

Componentsassertion time period, effective time periodnthi

conventional transaction
Mechanicsan insert, update or delete against a converitiabke.

Semanticsa request to create, modify or remove a rowénraventional table.

Comments
» Conventional transactions are SQL insert, updatietate statements.

Componentsconventional table.

current assertion
Seecurrently asserted.
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current episode
Mechanicsan episode whose episode begin date is earderMow() and whose episode
end date is later than Now().

Semanticsan episode for an object which includes a curvengion of that object.

Comments
* An object may have at most one current episode.
» A past episode is not a current episode becausééaistive time period is past.
* A no longer asserted episode is not a current dpibecause its assertion time
period is past.
* An episode all of whose assertions are deferredtis current episode because it
IS not yet asserted.

* An episode all of whose versions have an effediegin date in the future is not a
current episode because it has no current version.

Componentsepisode begin date, episode end date, Now()chhjersion.

current transaction

Mechanicsa temporal transaction which becomes currentlycéfe as soon as it is
applied to the database, and which also becomesntiyrasserted as soon as it is
applied to the database.

Semanticsa temporal transaction which accepts the dat&réimsaction is submitted as
the begin date of the assertion period within whiishransformations will be
contained, and also as the begin date of the aféeperiod within which its
transformations will be contained.

Comments
» Seedeferred transaction, proactive transaction, retroactive transaction.

Componentsassertion time period, begin date, currently edecurrently effective,
effective time period, temporal transaction.

current version
Seecurrently effective.

currently asserted
Mechanicsa row in an asserted version table whose assditie period includes
Now().

Semanticsa statement which we currently claim is true andcttionable.
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Componentsactionable, asserted version table, assertioa piemniod, include, Now(),
statement.

currently asserted current version

Mechanicsa row in an asserted version table whose assditiee period includes
Now(), and whose effective time period includes ow

Semanticsa row in an asserted version table which reptesaur current belief that the
statement made by the business data in that rowatty describes what its object
is currently like.

Comments

* Rows in conventional tables are currently asseartecent versions of the objects
they represent.

Components“assert” cognate (belief), asserted version fasdsertion time period,

business data, effective time period, include, Nowalject, statement.

currently effective
Mechanicsa row in an asserted version table whose effediime period includes
Now().

Semanticsa statement which describes what the objecpresents is currently like.
Componentsasserted version table, effective time periodiuide, Now(), object,

represent, statement.

dataset

Mechanicsa named collection of data that the operatingesysor the DBMS, or the
AVF, can recognize and manage as a single object.

Semanticsa managed object which represents a type, anchvdaintains multiple
managed objects each of which represent an instdrtbat type.

Comments
» See also the Wikipedia definition.

ComponentsAVF, instance, managed object, object, type.
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de-dupped

Mechanicsa conventional table from which multiple rows megenting the same object
have been eliminated and/or consolidated, leavimgast one row to represent
each object.

Semanticsa table from which row-level synonyms have bdéenirated.

Comments

» If atable needs to be de-dupped, it is becaudmiggess keys are not reliable. In
a world of pure theory, rows with unreliable busis&eys would not be allowed
into a table. But business requirements for suc¢h, dewever unreliable,
frequently outweigh theoretical considerations.

» See alsodirty data, row-level homonym, row-level synonym.

Componentsconventional table, object, represent, row-lesyglonym.

deferred assertion

Mechanicsa row in an asserted version table whose asedyégin date is greater than
Now().

Semanticsan assertion which will not be made until sonteirfe date.

Componentsasserted version table, assertion begin date (Now

deferred assertion group

Mechanics a collection of one or more rows in an asser&dion table which all have
the same future assertion begin date.

Componentsassertion begin date, asserted version table.

deferred transaction

Mechanicsa temporal transaction which uses a future datesassertion begin date.
Semanticsa temporal transaction which creates a deferssdréion.

Componentsassertion begin date, deferred assertion, terhparesaction.

deMorgan's equivalences

MechanicsNOT(X OR Y) is truth-functionally equivalent ttNOT-X AND NOT-Y).
(i) (NOT-X OR NOT-Y) is truth-functionally equivaht to NOT(X AND Y).
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Semantics(i) if it's false that either of two statemerdgdriue, then it's true that both of
them are false. (ii) If either of two statementfaise, then it's false that they are
both true.

Comments

* Along with the truth-functional equivalence of (ARLIES Q) with (NOT-P OR
Q), the deMorgan's equivalences allow any statemepriopositional logic to be
broken down into a series of ORs or a series of ANBcluding, in both cases,
the NOT operand). In these simplified forms, conepgbftware can carry out
logic proofs, discovering contradictions when tlegyst, and presenting the
logical implications of a set of assertions, mahwhich may turn out to be a
surprise to those who accepted the original sassértions.

» Software which does this is called an inferencareng/Vhile relational databases
are the principal way that software helps us readmut instances, inference
engines are the principal way that software hefpseason about types.
Reasoning about types is what formal ontology muablt is not often recognized
that formal ontology and relational databases aneptementary in this way, as
means of reasoning about, respectively, typesmsidnces.

ComponentsN/A.

design encapsulation

Mechanics hiding all temporal design issues so that thégthesf a temporal database is
a matter of (i) creating a conventional logicaladatodel, (ii) designating those
entities in the model which are to be physicallpgmated as temporal tables, and
(i) describing all their temporal features in raeata tables.

Semanticsthe ability to declaratively express all tempatasign requirements for a data
model.

Comments

* Recent consulting experience by the authors hasdsimated the very significant
cost savings that result from the ability to exelwadl temporal design
considerations from the process of creating theeéglata model for a database.
Discussions of how to best implement project-spetdmporal requirements are
often difficult, lengthy, contentious and inconalwes— in short, costly. Those
costs are incurred over and over again, for evatg thodel in which even a
single table must be given temporal capabilitiesd Almost every time, the result
is a slightly different solution, whose maintenaaoel querying are never quite
the same as for any other temporalized tables.rfess¥ersioning's design
encapsulation feature eliminates these costs, aahgtees a uniform
implementation of temporal semantics across aletain all databases in the
enterprise. Moreover, firmly grounded in computgesce research, Asserted
Versioning guarantees that its single enterprigatien is a complete and correct
implementation of bi-temporal semantics.
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Componentstemporal database.

directly queryable data
Description data which doesn't need to be transformed befoegies can be written
against it.

Comments

* Much of the temporal data in an enterprise is actly queryable.

* Even if one table of temporal data is directly (yadite, the needs of any specific
guery may require access to multiple temporal sgladad often thatombination
of tables is not directly queryable. For examplguary may need both last year's
customer data from an enterprise data warehouddaanmonth's customer data
from an Operational Data Store (ODS) history taBl&. it is unlikely that the
schemas in the two databases are identical, anefdine unlikely that the
combination of those tables is directly queryable.

» With directly queryable data, nothing needs to beedto get the data ready to be
gueried, whether by native SQL or via query tools.

ComponentsN/A.

dirty data
Mechanicsa collection of data whose instances do notalklunique identifiers.

Semanticsa collection of data in which row-level homonyargd/or row-level synonyms
may exist.

Comments
* Among IT professionals, the term "dirty data" ofteas a broader meaning, and
covers a wide range of problems with data. In tlaisower sense, dirty data is the
result of unreliable business keys.
* See alsode-dupped, row-level homonym, row-level synonym.

Componentsrow-level homonym, row-level synonym.

effective begin date
Mechanicsusing the closed-open convention, the first datn effective time period.

Semanticsthe date indicating when an effective time pebedins.

Comments
* The effective begin date of an episode is the @ffebegin date of its earliest
version.
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Componentsclosed-open, effective time period.

effective end date

Mechanicsusing the closed-open convention, the first ddtier the last date in an
effective time period.

Semanticsthe date indicating when an effective time peeods.

Comments
» The effective end date of an episode is the effe&nd date of its latest version.

Componentsclosed-open, effective time period.

effective time
Mechanicsthe temporal dimension along which effective tipegiods are located.

Semanticsthe temporal dimension which interprets a timegaeon a row as indicating
when the object represented by that row existed that the row was the unique
row validly representing that object.

Comments
* 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, effective time period, objeepresent.

effective time period

Mechanicsthe period of time of a version or an episodetisigaon its effective begin
date and ending one clock tick prior to its effeetend date.

Semanticsthe period of time during which an object exists asserted by a row in an
asserted version table.

Componentsassert, asserted version table, clock tick, affetdegin date, effective end
date, episode, object, time period, version.
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effective time versioning

Mechanicsa form of versioning similar to temporal gap vensng, but in which a row
create date is added to each version, in additi@nversion begin date and a
version end date.

Semanticsa form of versioning in which versions of the gaafbject may or may not be
contiguous, in which no version is physically detgtin which the version dates
delimit an effective time period, and in which tete the row was physically
created is also provided.

Comments
» Effective time versioning is not part of Assertedrsioning. See From
Chapter 4.

» See alsobasic versioning, logical delete versioning, temporal gap versioning.
Componentscontiguous, effective time period, object, rowate date, temporal gap
versioning, version, version begin date, versiot @ge.

empty assertion time
Mechanicsan assertion time period whose begin and end dietee the same value.

Semanticsan assertion time period which includes no cliocks.
Comments

» Deferred assertions which are deleted before tlkeepre currently asserted are

moved into empty assertion time, i.e. are giventgrapsertion time periods.

Componentsassertion begin date, assertion end date, asséire period, clock tick.
end date
Mechanicsan assertion end date or an effective end date.
Semanticsa date which marks the end of an assertion effactive time period.
Componentsassertion end date, assertion time period, @ffeeind date, effective time

period.

enterprise contextualization

Mechanicsthe expression of the Asserted Versioning Franmkwoa single unit of
source code.

Semanticsa implementation of a software framework to pdevseamless access to
gueryable bi-temporal state data about persistgetts, consisting of: one
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canonical set of schemas, across all tables anth&bases; one set of
transactions that update bi-temporal data and eafi@mporal entity integrity and
temporal referential integrity across all tabled alt databases; a standard way to
retrieve bi-temporal data; and a way to removéeatiporal logic from application
programs, isolate it in a separate layer of codd,iavoke it declaratively.

ComponentsAsserted Versioning Framework, persistent obgeamless access,
temporal data management taxonomy (queryable teahgata) / (state temporal
data) / (bi-temporal data), temporal entity intggriemporal referential integrity.

episode

Mechanicswithin shared assertion time, a series or ormaae rows representing the
same object in which, in effective time, each noitial row [meets] the next one,
in which the initial row is [befofd any earlier row of the same object, and in
which the latest row is [before] any later versadrthe same object.

Semanticswithin one period of assertion time, a set of onenore effective-time
contiguous asserted version rows representingatime ®bject which are preceded
and followed by at least one effective-time cloick in which that object is not
represented.

Comments

* This is one of the most important concepts in asderersioning.

» Episodes are a series of versions of the sametdhpggcare contiguous in
effective timewithin a period of shared assertion time. They represkat we
believe, during that period of assertion time, lifeshistory of that object
wasl/is/will be like, across those contiguous pegiotieffective time. (From
Chapter 5.)

ComponentsAllen relationship [before], Allen relationshipdfore'], Allen relationship

[meets], assertion time, clock tick, contiguouseetive time, object, represent,
shared assertion time, version.

episode begin date
Mechanicsthe effective begin date of the earliest versiban episode.

Semanticsthe date on which the episode begins to be eceff

Componentseffective begin date, episode, version.

episode end date
Mechanicsthe effective end date the latest version of@sasle.
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Semantics the date on which the episode ceases to bdéaotef

Componentseffective end date, episode, version.

epistemological time
Semanticsthe epistemological time of a row in a bi-tempadadle is the period of time

during which we claim that the statement made lay itbw is true and/or
actionable.

Comments
* A neutral term referring to either the standardgeml model's transaction time
or to Asserted Versioning's assertion time.
* See assert" cognates.

Componentsactionable, "assert" cognates (claim), bi-tempiatale, statement, time
period.

event

Semanticsa point in time or a period of time during whiche or more objects come
into existence, change from one state to anothég,sir go out of existence.

Comments
» Events are the occasions on which changes happmrdistent objects. As
events, they have two important features: (i) thegur at a point in time, or
sometimes last for a limited period of time; anylii either case, they do not
change. An event happens, and then it's over. @aaeer, that's it; it is frozen
in time. (From Chapter 2.)

Componentspoint in time, period of time, object, persistebject, state.

existence dependency
Mechanicsa version of object X is existence dependentroa@sode of object Y if and

only if there can be no clock tick in assertiondiguring which there is a clock
tick in effective time occupied by X but not occegiby Y.

Semanticsan object X is existence dependent on an objetaNd only if there can be
no point in time at which X exists but Y does nxisé

Comments
» Existence dependency is expressed by a foreigif eyl only if the objects are
represented in conventional tables.
» Existence dependency is expressed by a tempoeagfokey if and only if the
objects are represented in asserted version tables.
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* Note the "can be". If "is" were in its place, thatements would express a
correlation, but not a requirement.

Componentsassertion time, clock tick, effective time, eglspobject, occupy, version.

explicitly temporal data

Mechanicsa row of data which contains an assertion tim@pgeand/or an effective time
period.

Semanticsa row of data whose assertion time and/or effedime is expressed by
means of one or more columns of data.

Comments
* Seeimplicitly temporal data.

Componentsassertion time, effective time.

external pipeline dataset

Mechanicsa dataset whose destination or origin is one arerproduction tables, and
which is a distinct managed object to the operatsygiem and/or the DBMS.

Semanticsa dataset whose contents are production data.

Comments

* See the Wikipedia definition.

» Tabular data which will become part of the produttilatabase are transactions
acquired or generated by a company's OLTP sysfEney. are either
immediately and directly applied to the productdatabase, or are augmented,
corrected or otherwise transformed as they are thalang an "inflow data
pipeline” leading into the production database.

» Tabular data which has been a part of the productadabase are the persisted
result sets of SQL queries or equivalent proceSgesy are either end state result
sets, i.e. immediately delivered to internal bustnesers or exported to outside
users, or are augmented as they move along aridwuthta pipeline” leading to
a final state in which they are delivered to inggiousiness users or outside users.

» The various kinds of external pipeline datasetaaldform a partitioning. Most of
these names are in fairly widespread usage, batamalard definition of them
exists. Therefore, in this Glossary, we will pravia description of them, but
cannot provide a definition.

* The distinction between inflow pipeline datasetd antflow pipeline datasets is a
matter of perspective. Any physical dataset maydsal to update a production
table, in which case it is an inflow dataset. Amg physical dataset other than
those created by means of manual data entry ometéal data collection from
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instruments, for example, contain data from produnctables and so are outflow
datasets.

Componentsdataset, managed object, production data, pramutable.

external pipeline dataset, batch file

Description this term is generally used to refer to a fileadable of insert, update and/or
delete transactions whose target is a productiole.t¢t is a dataset that exists at
the start of an inflow pipeline.

external pipeline dataset, data extract

Description this term is generally used to refer to the ressof a query which are stored
as a physical dataset which will be moved to sotherdocation before being
made available to end users. It is a dataset #istsealong an outflow pipeline.

external pipeline dataset, data feed

Description this term is generally used to refer to a datageth is being used to
populate a production table. It is a dataset tkist®at the end of an inflow
pipeline to its target.

Comments

» Of course, the same physical dataset which wastaace may, with or without
going through additional modifications, also bead.

external pipeline dataset, data staging area

Description this term is generally used to refer to a phygiedaset of production data
that is being worked on until it can be moved itgdarget production table.

Comments

* When applied to a production table, the contents a@dta staging area may or
may not overlay rows already in that table.

* The contents of a data staging area may have ategiras a copy of rows in a
production table, or simply be a collection of saations each of which requires
data from multiple sources, and so must be builbwgr time. If it originated as a
copy of production rows, it is both an outflow dipe dataset and, later on, an
inflow pipeline dataset.

* The purpose of a staging area is to move the rowwws representing an object
into a state where they are not available to noqualies. The reason for doing
this is usually to withdraw those rows into an amdeere a series of updates can
be made to them, only after which are those rowsmed to production data
status.
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external pipeline dataset, history table

Description this term is generally used to refer to a talfldata which contains the
before-image copies of production rows which areugltbo be updated. Itis a
dataset that exists at the end of a (very shotf)osupipeline.

external pipeline dataset, logfile table

Mechanicsthis term is generally used to refer to a talfldata which contains the
before-image copies of production rows which areugltbo be inserted, updated
or deleted. It is a dataset that exists at theoérd(very short) outflow pipeline.

external pipeline dataset, query result set

Mechanicsthis term is always used to refer to the resaflizn SQL query. It is a dataset
that exists at the start of an outflow pipeline.

external pipeline dataset, report

Description this term is generally used to refer to a dataséte end of an outflow
pipeline, at which point the data can be directgmed.

external pipeline dataset, screen

Mechanicsthis term is generally used to refer to a datasétie end of an outflow
pipeline, at which point the data can be directbmwed.

Comments
* Aside from the difference in media (video display kardcopy), screens differ
from reports in that reports usually contain dafaresenting many objects, while
screens usually contain data representing one totyjecfew objects.

fall into currency

Mechanicsto become a current assertion and/or a currastorewhen an assertion
and/or effective begin date becomes a date indke p

Semanticsto become a current assertion and/or a curreetiyion because of the
passage of time.

Comments
* Once an assertion and/or a version falls into oasreit remains current until its
end date becomes a date in the past.

Componentsassertion begin date, current assertion, effediegin date, current version,
passage of time.

Managing Time in Relational Databases: Glossary.
© Tom Johnston and Randy Weis, 2010.



fall out of currency

Mechanicsto become a past assertion and/or a past vendien an assertion and/or
effective end date becomes a date in the past.

Semanticsto become a past assertion and/or a past veosicese of the passage of
time.

Componentsassertion end date, effective end date, pasdageeay past assertion, past
version.

far future assertion time

Mechanicsthe assertion time location of deferred assestiwhose begin dates are far in
the future.

Semanticsthe assertion time location of deferred assestibat would be obsolete
before the passage of time made them current.

Comments

» Seenear future assertion time.

* Atypical far future assertion begin date wouldno@dreds or even thousands of
years in the future. In business databases, thditde risk of such assertions
falling into currency by the mere passage of time.

* The intent, with far future deferred assertionghet they exist in a "temporal
sandbox" within a production table. They can beluse forecasting, for "what
if* analyses, or for building up or otherwise wargion one or more assertions
until those assertions are ready to become visiltlee production table that
physically contains them. When they are ready,pomaval transaction will move
them to near future assertion time, where the jgassatime will quickly make
them current assertions.

Componentsassertion begin date, assertion time, currerrass, deferred assertion,

passage of time.

fCTD function

Mechanicsa function that converts an integer into thagégar number of clock ticks of
the correct granularity.

Comments
» "CTD" stands for "clock tick duration”. (From Chaptl4.)

Componentsclock tick, granularity.
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fCUT function

Mechanicsa function that splits a row in an asserted wersable into two contiguous
versions in order to [aligrversion boundaries in a target table to effectine
boundaries on a temporal transaction.

Comments

» Atemporal update or delete transaction will affechy clock ticks within the
effective time period specified by the transaction.

» If the first clock tick in the transaction's effeet time period is a non-initial clock
tick in a version of the object referenced by ttamsaction, then that version must
be split into a contiguous pair of otherwise idealiversions.

» If the last clock tick in the transaction's effgettime period is a non-final clock
tick in a version of the object referenced by ttamsaction, then that version must
be split into a contiguous pair of otherwise idealiversions.

* The result is that the temporal transaction caocdrged out by updating or
deleting complete versions.

* Seematch.

ComponentsAllen relationship [aligh asserted version table, contiguous, effectivesfi
target table, temporal transaction, version.

from now on

Mechanicsa time period of [Now() — 9999], where Now() etclock tick current when
the time period was created.

Semanticsa time period which is current from the momens itreated until further
notice.

Comments
* That current assertion time starts Now(), i.e. wtentransaction is processed,
and continues on until further notice. Every tengptransaction that accepts the
default values for effective time, creates a versiat describes what its object
looks likefrom now on. Every non-deferred temporal transaction creates a
assertion thafrom now on, claims that its version makes a true stateménong
Chapter 9.)

Components9999, clock tick, Now(), time period, until fughnotice.

fTRI function

Mechanicsa function that evaluates to True if and onlg alid TRI relationship holds
between the episode and the version specifiedeifiuifiction.

Componentsepisode, TRI, version.
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future assertion
Seedeferred assertion.

future version

Mechanicsa row in an asserted version table whose effediagin date is later than
Now().

Semanticsa row in an asserted version table which dessnltgat the object it
represents will be like during a specified futuezipd of time.

Componentsasserted version table, effective begin date, (Jlavbject, represent, time
period.

granularity

Mechanicsthe size of the unit of time used to delineafeaive time periods and
assertion time periods in an asserted version.table

Comments

* More generally, the granularity of a measuremettiéssize of the units in which
the measurement is expressed, a smaller sizegédf@ras a "finer" granularity.
For example, inches are a finer granularity ofdinmeasurement than yards, and
ounces are a finer granularity of the measuremiewegght than pounds.

Componentsasserted version table, assertion time periddcefe time period.

hand-over clock tick

Semanticsthe point in near future assertion time to whachapproval transaction sets
the assertion begin date of one or more deferrgertisns, and also the assertion
end date of any assertions which they replace persede.

Componentsapproval transaction, assertion begin date, agseynd date, deferred

assertion, near future assertion time, replacesrsepe.

historical data

Mechanicsrows in asserted version tables whose effectivkdate is earlier than
Now().

Semanticsdata which describes the past state or statepefsistent object.

Comments
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* Note that this term does not refer to data whidmssorical, i.e. no longer current
date, but rather to data which is about histoey,about the past states of
persistent objects.

* For the term which does refer to data which idfitsistorical, seeas-was data.

* Note that, in the special sense used here, hiatatata is data about persistent
objects. Thus, fact/dimension data marts do notigeohistorical data because
their history is a history of events, not of obgect

Componentsasserted version table, effective end date, Ngvesistent object, state.

implicitly temporal data

Mechanicsa row in a non-temporal table whose assertioe tmd/or effective time is
co-extensive with its physical presence in its¢abl

Semanticsa row of data whose assertion time and/or effedime is not expressed by
means of one or more columns of data.

Comments
* Thus, rows in conventional tables are implicitlpnfgoral data. No columns of
those tables indicate assertion or effective timools. Each row is asserted for
as long as it is present in its table, and is faatffor as long as it is present in its
table.

Componentsassertion time, effective time, non-temporal ¢abl

incommensurable

Mechanicstwo asserted version rows are incommensuralaledfonly if their assertion
time periods do not [interséct

Semanticsunable to be meaningfully compared.

Comments
* Rows which share no clock ticks in assertion timesemantically and truth-
functionally isolated from one another. They areatyphilosophers call
incommensurable. (From Chapter 6.)
* Incommensurability restricts TEI and TRI relatioipshto shared assertion time.

ComponentsAllen relationship [intersefitasserted version table, assertion time period.

inflow pipeline dataset
Mechanicsa dataset whose destination is one or more ptaiutables.

Comments
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* Inflow pipeline datasets are tabular data which belcome part of the production
database. They originate with transactions acquiregenerated by a company's
OLTP systems. They are either immediately and tyrepplied to the production
database, or are augmented, corrected or othetnaissformed as they are moved
along an "inflow data pipeline” leading into theguction database.

Componentsdataset, production table.

instance
Semanticsa thing of a particular type.

Comments
* Seetype.
» The concepts of types and instances has long higkarelated distinction is that
between particulars and universals.

Componentsthing, type.

internalized pipeline dataset, Current Data

Mechanicsall those rows in asserted version tables wheinlthe assertion time
present and also in the effective time presenarntFChapter 13.)

Semanticsa record of what we currently believe things @raently like.

Componentsasserted version table, assertion time, effettiwe.

internalized pipeline dataset, Current History

Mechanicsall those rows in asserted version tables wheinlthe assertion time
present but in the effective time past. (From Caap8.)

Semanticsa record of what we currently believe things utsebe like.

Componentsasserted version table, assertion time, effecime.

internalized pipeline dataset, Current Projections

Mechanicsall those rows in asserted version tables wh&nlthe assertion time
present but in the effective time future. (From gtea 13.)

Semanticsa record of what we currently believe things reagntually be like.

Componentsasserted version table, assertion time, effecime.
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internalized pipeline dataset, Pending History

Mechanicsall those rows in asserted version tables whemlthe assertion time future
but in the effective time past. (From Chapter 13.)

Semanticsa record of what we may come to believe thingsius be like.

Componentsasserted version table, assertion time, effecime.

internalized pipeline dataset, Pending Projections

Mechanicsall those rows in asserted version tables whenlboth the assertion time
future and in the effective time future. (From Ctemd3.)

Semanticsa record of what we may come to believe thingg eaentually be like.

Componentsasserted version table, assertion time, effecime.

internalized pipeline dataset, Pending Updates

Mechanicsall those rows in asserted version tables whemlthe assertion time future
but in the effective time present. (From Chapte) 13

Semanticsa record of what we may come to believe thingscarrrently like.

Componentsasserted version table, assertion time, effettime.

internalized pipeline dataset, Posted History

Mechanicsall those rows in asserted version tables wh&mlboth the assertion time
past and also in the effective time past. (Fromp@#ral 3).

Semanticsa record of what we used to believe things uedzktlike.

Componentsasserted version table, assertion time, effettiwe.

internalized pipeline dataset, Posted Projections

Mechanicsall those rows in an asserted version table whécim the assertion time past
but in the effective time future. (From Chapter)13.

Semanticsa record of what we used to believe things manaally be like.

Componentsasserted version table, assertion time, effectime.
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internalized pipeline dataset, Posted Updates

Mechanicsall those rows in asserted version tables wheinlthe assertion time past
but in the effective time present. (From Chapter 13

Semanticsa record of what we used to believe things areeatly like.

Componentsasserted version table, assertion time, effecime.

lock

Mechanicsto lock a row in an asserted version table iseibits assertion end date to a
non-9999 value which is later than Now().

Semanticsto lock an asserted version row is to prevefrbin being updated or deleted
without moving it into past assertion time.

Comments

e Seewithdraw.

* A deferred transaction locks a row by setting gseation end date to the assertion
begin date of the deferred assertion it creates/sRbat are locked by means of
deferred assertions remain currently asserted tinetil assertion end dates fall
into the past.

Components9999, asserted version table, assertion end Natg(), past assertion.

logical delete versioning
Mechanicsa form of versioning similar to basic versionibgt in which delete
transactions are carried out as logical deletinosas physical deletions.

Semanticsa form of versioning in which all versions of th@me object are contiguous,
and in which no version is physically deleted.

Comments
» Logical delete versioning is not part of Assertestdfoning. See Chapter 4.
» See alsobasic versioning, temporal gap versioning, effective time versioning.

Componentsbasic versioning, contiguous, object, version.

maintenance encapsulation

Mechanics hiding the complexity of temporal insert, updatel delete transactions so
that a temporal transaction needs, in additioméodata supplied in a
corresponding conventional transaction, eitherduditeonal data, or else one, two
or three dates representing, respectively, thetiebegin date of a version, the
effective end date of a version or the assertigirbgate of an assertion.
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Semanticsthe ability to express all temporal parametersemmporal transactions
declaratively.

Comments
* Maintenance encapsulation means that inserts, epdad deletes to bi-
temporal tables, and queries against them, ardsiemough that anyone who
could write them against non-temporal tables calsgd write them against
these tables. (Fromreface.)

Componentsassertion, assertion begin date, conventionasé#etion, effective begin
date, effective end date, temporal transactiorsiogr

managed object

Semanticsa named data item or collection of data thatasipulable by the operating
system, the DBMS or the AVF, and which referencpsraistent object.

Comments

» For example, tables, rows, columns, versions arsbdps are all managed
objects. Individual customers, clients or policiebjle examples of objects, are
not examples of managed objects.

* Inthe phrase "managed object", the word "objdnt'itself, has no meaning. In
particular, it has no connection with the technteamm "object".

» For example, tables, rows, columns, versions armgbdps are all managed
objects. Individual customers, clients or policiehjle examples of objects, are
not examples of managed objects.

* Managed objects are data which transformationscanstraints treat as a single
unit. (From Chapter 5.)

Componentsreference, persistent object.

match

Mechanicsto apply thCUT function to any non-locked version in the targdle of a
temporal update or delete transaction whose efketitne period [overlaps] that
specified on the transaction.

Semanticsto modify the target table for a temporal updateelete transaction so that
there is no non-locked version for the object dpEtion the transaction whose
effective time period [overlaps] the effective tiperiod specified on the
transaction.

ComponentsAllen relationship [overlaps], effective time pmd, fCUT, lock, object,

target table, temporal delete transaction, tempgydate transaction, version.
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near future assertion time

Mechanicsthe assertion time location of deferred assestiwhose begin dates are about
to fall into currency.

Semanticsthe assertion time location of deferred assestibat the passage of time will
make current soon enough to satisfy business @geints.

Comments

» Seefar future assertion time.

» Deferred assertions located in the near futurelveiiome current assertions as
soon as enough time has passed. In a real-timdeupitiaation, a near future
deferred assertion might be one with an asserggmidate just a few seconds
from now. In a batch update situation, a near tutieferred assertion might be
one that does not become currently asserted urilight, or perhaps even for
another several days. What near future deferrezttamss have in common is
that, in all cases, the business is willing to @itthese assertions tall into
currency, i.e. to become current not because of some etxatiton, but rather
when the passage of time reaches their begin d&tesn Chapter 12.)

Componentsassertion begin date, assertion time, currerrass, deferred assertion,
fall into currency, passage of time.

non-contiguous
Mechanicstime period or point in time X is hon-contiguonih time period or point in
time Y if and only if either X is [before] Y or Xsi[beforé'] Y.

ComponentsAllen relationship [before], Allen relationshipdfore'], point in time, time
period.

non-temporal data
Seeconventional data.

non-temporal database
Seeconventional database.

non-temporal table
Seeconventional table.
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Now()

Mechanicsa DBMS-agnostic representation of a function \whabvays returns the
current clock tick.

Semanticsa variable representing the current point in time

Comments

* SQL Server may usgetdate(), and DB2 may us€urrent Timestamp or Current
Date. (From Chapter 3.)

* Now() stands for a function, not a value. Howewve,will often useNow() to
designate a specific point in time. For examplemway say that a time period
starts at Now() and continues on until 9999. Téia shorthand way of
emphasizing that, whenever that time period waatetk it was given as its begin
date the value returned by Now() at that momembr(FChapter 3.)

Componentsclock tick, point in time.

object
Mechanicswhat is represented by the object identifier Yamdan asserted version table.

Semanticsan instance of a type of thing which exists duee, has properties and
relationships, and can change over time.

Comments
* See alsoevents. Events, whether points in time or durations inetj are not
objects, because events, by definition, do notghan
» Examples of objects include vendors, customers)aaps, regulatory agencies,
products, services, bills of material, invoices;ghase orders, claims,
certifications, etc.

Componentsasserted version table, instance, object identi@id, represent, type, thing.

object identifier

Mechanicsthe unique identifier of the persistent objegresented by a row in an
asserted version table, used as part of the prikeryf that row.

Comments
* The unique identifier of a row in an asserted \@rsable is the concatenation of
an object identifier, an effective begin date, andassertion begin date.

Componentsasserted version table, persistent object.
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occupied

Mechanicsa series of one or more clock ticks is occupig@i object if and only if
those clock ticks are all included within the effee time period of a version of
that object.

Semanticsa time period is occupied by an object just i dhvject is represented in every
clock tick in that time period.

Componentsclock tick, effective time period, include, objeepresent, version.

oid
Seeobject identifier.

ontological time

Semanticsthe ontological time of a row in a bi-tempordblis the period of time
during which its referenced object exists.

Comments
* A neutral term referring to either the standardpgeral model's valid time or to
Asserted Versioning's effective time.
Componentshi-temporal table, object, referent, time period.
open episode
Mechanics An episode whose effective end date is 9999.

Semanticsan episode whose effective end date is not known.

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

Components9999, effective end date, episode.

open version
Mechanicsa version whose effective end date is 9999.

Semanticsa version whose effective end date is unknown.

Components9999, effective end date, version.
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open-closed

Mechanicsa convention for using a pair of clock ticks sijnate an effective or
assertion time period, in which the earlier clack is the last clock tick before
the first clock tick in the time period, and in whithe later clock tick is the last
clock tick in the time period.

Comments
» Using this convention, two time periods [meet]nfleonly if the begin date of the
later one is the same clock tick as the end datieeoéarlier one, at whatever level
of granularity is used to designate the clock ticks

Componentsassertion time period, clock tick, effective timeriod.

open-open

Mechanicsa convention for using a pair of clock ticks ®sijnate an effective or
assertion time period, in which the earlier clack s the last clock tick before
the first clock tick in the time period, and in whithe later clock tick is the first
clock tick after the last clock tick in the timerjmeal.

Comments
» Using this convention, two time periods [meet]nfleonly if the begin date of the
later one is one clock tick before the end datiefearlier one, at whatever level
of granularity is used to designate the clock ticks

Componentsassertion time period, clock tick, effective timeriod.

outflow pipeline dataset
Mechanicsa dataset whose origin is one or more produdtotes.

Comments

* Outflow pipeline datasets are tabular data whichlieen a part of the production
database; they are the persisted result sets ofcfa@iies or equivalent processes.
They are either end state result sets, i.e. imnglidelivered to internal business
users or exported to outside users, or are augohestéhey move along an
"outflow data pipeline" leading to a final statewhich they are delivered to
internal business users or outside users.

* The termination points of outflow pipelines mayeither internal to the
organization, or external to it; and we may thikhe data that flows along these
pipelines to be the result sets of queries appbetiose production tables. (From
Chapter 12.)

Componentsdataset, production table.
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override

Mechanicsto set the assertion end date of a row to theesaalue as its assertion begin
date.

Semanticsto withdraw a row into empty assertion time.

Comments
* An assertion is overridden only when an approaigaction retrograde moves a
matching version to an earlier assertion period tha assertion period of the
assertion being overridden.

Componentsassertion begin date, assertion end date, erspgrtéon time.

parent episode

Mechanicsan episode in an asserted version table X igsenp&o a version in asserted
version table Y if and only if the version in Y hasemporal foreign key whose
value is identical to the value of the object idiant of that episode in X, and the
effective time period of that episode in X includgls ]) the effective time
period of that version in Y.

Semanticsa, episode in an asserted version table X igenp#o a version in asserted
version table Y if and only if the object for thadrsion in Y is existence
dependent on the object for that episode in X,thadeffective time period of that
episode in X includes ([fill§]) the effective time period of that version in Y.

ComponentsAllen relationship [fills'], asserted version table, effective time period,

episode, existence dependency, include, objeatcolgentifier, temporal foreign
key, version.

parent managed object
Mechanicsan episode in a TRI relationship.

Semanticsa managed object which represents a parent object

Componentsepisode, parent object, TRI.

parent object

Semanticsan object, represented by a managed object, ahvaimother object, also
represented by a managed object, is existence depen

Componentsexistence dependency, managed object, object.
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parent table

Mechanics X is a parent table if and only if there is aléalmot necessarily distinct,
which contains a temporal foreign key which refesmnX.

SemanticsX is a parent table if and only if its rows regpeat parent objects.

Componentstemporal foreign key, parent object.

passage of time

Semanticsthe means by which asserted versions may mowe fiueure to current, and
from current to past time, in either or both tengdalimensions.

Comments

» Creating future versions and/or deferred asseri®asvay of managing a large
volume of transactions so that the result of thomaesactions will all become
current on exactly the same clock tick. An exanvpdelld be a corporate
acquisition in which the entire set of customeddiges, accounts and other
objects managed by the acquired company need tortgepart of the acquiring
company's production databases — and thus avatlaktibe maintenance
processes, queries and reporting processes ottjueriag company — all at the
same time, on precisely the same clock tick.

Componentsasserted version, temporal dimension.

past assertion
Mechanicsa row whose assertion end date is earlier tham(No

Semanticsa row which represents a statement we are neelondiing to claim is true
and/or actionable.

Componentsactionable, assertion end date, Now(), represgstement.

past episode

Mechanicsan episode of an object whose latest versiorahaffective end date which
is earlier than Now().

Semanticsthe representation of an object in a period st pfective time which is
either [before] or [beforé} all other representations of the same object.

ComponentsAllen relationship [before], Allen relationshipdfore'], episode, effective
end date, effective time, Now(), object, represeetsion.
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past version
Mechanicsa version of an object whose effective end datarlier than Now().

Semanticsthe representation of an object in a period st pfective time which [meets]
and/or [meets} another representation of the same object.

ComponentsAllen relationship [meets], Allen relationship ¢ets'], effective end date,
effective time, Now(), object, represent, version.

pending transaction

Description an insert, update or delete statement that hars Wwetten but not yet
submitted to the applications that maintain thedpobion database. Sometimes
pending transactions are collected outside thetatgtabase, in batch transaction
files. More commonly, they are collected inside tduget database, in batch
transaction tables. (FroRreface.)

Comments
* Pending transactions are collected in batch traimsafiles. Seexternal pipeline
dataset, batch transaction file.
* As internalized by Asserted Versioning, they asthsemantic collections of
asserted version rows called Pending History, Pendpdates and Pending
Projections.

PERIOD datatype
Mechanicsthe representation of a time period as a datatype

Semanticsthe representation of a time period by a singlaran of data, a well-defined
set or range of values, and a well-defined sepefations on those values.

Comments

» Several DBMS vendors, including Oracle and Teragdase defined PERIOD
datatypes, but we do not know whether or not tthefnitions are equivalent.

* We would regard any PERIOD datatype as inadequdéssiit could express a
time period with an unknown starting point or akmown ending point. We
would regard DBMS support for any PERIOD datatypénadequate unless a
unique index could be defined on any column wiPERRIOD datatype that
would treat any two time periods as duplicateléytshared even a single clock
tick.

ComponentsN/A.
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persistent object
Seeobject.

physical logfile
Mechanicsthe ability of the AVF to recreate the state ofagserted version table as of
any past point in time, using the row create date.

Comments

» Seesemantic logfile.

» Deferred assertions which have been retrograde anfowen far future to near
future assertion time are the one exception toahilty to recreate any past
physical state of an asserted version table. Ctlyreksserted Versioning does
not preserve information about the far future d&setime these assertions
originally existed in. (From Chapter 16)

Componentsasserted version table, AVF, row create date.

physical transaction
Description a SQL insert, update or delete transaction subchto the DBMS.

Comments
* The AVF translates each temporal transaction iméoone or more physical
transactions that, when processed, carry out teaetions expressed by the user
who submitted the temporal transaction.

pipeline dataset
Mechanicsa dataset whose destination or origin is one arerproduction tables.

Comments
* Pipeline production datasefs§eline datasets, for short) are points at which data
comes to rest along the inflow pipelines whose teation points are production
tables, or along the outflow pipelines whose poaitsrigin are those same
tables. (From Chapter 12.)

Componentsdataset, production table.

pipeline dataset, internalization of

Mechanicsthe representation of the contents of exterralpie datasets as rows in
asserted version production tables which exisbm-current assertion time and/or
non-current effective time.
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Componentsasserted version table, assertion time, currgsgréion, current version,
effective time, external pipeline dataset, productable, represent.

pipeline dataset, re-presentation of

Mechanicsthe ability to recreate the contents of any exkpipeline dataset from
internal pipeline datasets by means of a query.

Componentsexternal pipeline dataset, internalized pipetiagaset.
point in time
Mechanicsa time period whose begin date value is one diocgkbefore its end date

value.

Semanticsa time period consisting of a single clock tick.

Comments
* For purposes of temporal data management, a potithe is considered
indivisible.

* Note that in this book, in which we use a montlbaslevel of temporal
granularity, that one month is considered indiVesili-or example, if a transaction
is applied, it is assumed that its results will e@gmunchanged until the next
month.

Componentsbegin date, clock tick, end date, time period.

posted transaction

Description copies of data about to be inserted, and befoeges of data about to be
updated or deleted. The contents of various forimsgliles. (FromPreface.)

Comments
* Posted transactions are collected in logfiles.&xtnal pipeline dataset, logfile
table.

* As internalized by Asserted Versioning, they asthsemantic collections of
asserted version rows called Posted History, Pddpelhtes and Posted
Projections.

proactive delete

Semanticsa temporal delete transaction that removes thi@sentation of an object
from one or more clock ticks in future effectivené.

Componentsclock tick, effective time, object, represenmieoral transaction.
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proactive insert

Semanticsa temporal insert transaction that adds the sgmtation of an object to one or
more clock ticks in future effective time.

Componentsclock tick, effective time, object, represenmieoral transaction.

proactive transaction

Mechanicsa temporal transaction that specifies a non-3¥8<tive end date that is
later than Now().

Semanticsa temporal transaction which anticipates thecgffe-time future.

Comments
e Seeretroactive transaction.

Componentstemporal transaction, effective begin date.

proactive update

Semanticsa temporal update transaction that changes thiedss data representing an
object in one or more clock ticks in future effgettime.

Componentsbusiness data, clock tick, effective time, ohjegpresent, temporal
transaction.

production data
Semanticsbusiness data that describes the objects andseokimterest to the business.

Componentsbusiness data, object, event.

production database
Mechanicsa database that contains production data.

Semanticsthe logical collection of databases whose culyadserted contents are the
company's official statements describing the objacid events represented by
those statements.

Comments
* Production databases are the collections of pramudiatasets which the business
recognizes as the official repositories of thabd&roduction databases consist of
production tables. (From Chapter 12.)
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Componentscurrently asserted, event, object, productioa da&present, statement.

production dataset
Description a dataset that contains production data.

production query
Description a query which is usually embedded in an applbcagirogram, and which is
run as part of the IT production schedule.

Comments
* See alsoad hoc query. (From Chapter 5.)

production row
Mechanicsa row in a production table.

Semantics: a row which describes an object or event adriest to the business.

Componentsevent, object, production table.

production table
Mechanicsa table in a production database.

Semanticsa table whose rows describe an object or evemtefest to the business.

Comments

* The term "production” indicates that these tabltesrause by business processes,
and contain "real" data. Regularly scheduled preeesare being carried out to
maintain these tables, and to keep their contenéseurate, secure and current as
possible. Regularly scheduled processes, as wab@ascheduled ones, are being
carried out to access this data to obtain neededwation. So production tables
are the tables that the business tries to keepgaecwurrent and secure, and from
which it draws the information it needs to carry sl mission and meet its
objectives. (From Chapter 3.)

* Production tables are production datasets whoseislaesignated as always
reliable and always available for use. (From Chap®e)

Componentsevent, object, production database.
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guery encapsulation

Mechanics hiding the complexity of many temporal queriedtsat (i) a query as of a
past or future point in either or both of the data/o temporal dimensions can be
written as if it were a query against a conventidable with the addition or one
or two predicates to the WHERE clause of the quamy, (ii) a query for data
current in both its temporal dimensions can betamitis a conventional query
against a view generated from a temporal table.

Semanticsthe ability to express most temporal query daterith simple predicates
added to the WHERE clause of an otherwise convealtiquery.

Comments
* Query encapsulation means that queries againstegsersion tables are simple
enough that anyone who could write them againsttaomporal tables could also
write them against these tables. (FrBreface.)

Componentsconventional table, temporal dimension, temptaile.

gueryable object
Semanticsa managed object that can be named in an SQly.quer

Componentsmanaged object.

referent

Mechanicsthe persistent object identified by the objeentfier of a row in an asserted
version table.

Semanticswhatever is referred to and described by a mahafbgect.

Componentsasserted version table, managed object, objeatifter, persistent object.

reliable business key

Mechanicsa business key which can be used to match dasat@mporal transaction to
one or more rows in the target table for that taatisn.

Semanticsa business key which represents one and onlypbjeet.

Componentshusiness key, object, represent, target tabiepdeal transaction.

replace

Mechanicsa row X replaces a row Y if and only if X and ¥th represent the same
object, X's effective time period [equals] Y's etige time period, X's business
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data is identical to Y's business data, and X'sréies time period [meet$ Y's
assertion time period.

Semanticsa row X replaces a row Y if and only if X and 6th represent the same
object, and X is a business-data identical asseaitmut what Y is like during the
effective time period specified by Y.

Comments

* See alsowithdraw, supercede.

 Arow X replaces arow Y if and only if X says te@me thing about what the
object Y represents is like, during all or partlud effective time period specified
by Y.

» If a superceding version was also created as p#redemporal update
transaction which created a replacement versi@m this replacement version
will [meet] that superceding version in effectivee.

» A temporal update transaction whose effective fo@eod [intersects] that of a
target version, but does not [equal] it, requitesAVF to withdraw the target
version and then to split that target version one version that doesatch the
transaction, and one (or two) versions that do Tlois is done with th&CUT
function. The resulting version or versions thando match the transaction are
replacements, with identical business data. Theverson that does match the
transaction is updated with the new business dathsupercedes the
corresponding effective timespan of the withdrawrsion.

Componentsversion, assertion, effective time, withdraw, sugede, temporal.

represent

Mechanicsa managed object represents an object in a s#r@e or more clock ticks if
and only if those clock ticks are all included wiitlhe time period of that
managed object.

Comments
* See alsmccupy.

Componentsmanaged object, clock tick, object, time period.

re-present

Description weuse the hyphenated form "re-present” advisedlydd/mean that we will
show how taepresent those internalized datasets as queryable objadise
ordinary sense of the word "represent”. But we alsh to emphasize that we are
re-presenting, i.e. presenting again, things wippesence we have removed.

We also wish to avoid confusion with our techhteamrepresent, in which business data, we
say, is represented in an effective time clock tdthin an assertion time clock tick just in case
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Those things are the external pipeline datasetshyim Chapter 12, we showed
how tointernalize within the production tables which are their degtions or
points of origin. (From Chapter 13.)

retroactive delete

Mechanicsa temporal delete transaction that specifiesfiaeteve begin date that is
earlier than Now().

Semanticsa temporal delete transaction that removes thi@sentation of an object
from one or more clock ticks in past effective time

Comments

* In a conventional table, the only mistake in datt tan be corrected is a mistake
in data values, and the correction is done "detelg", by overwriting the old
data.

* Butin an asserted version table, there are twerattistakes in data. One is to
mistakenly claim that an object was representethdwa past effective time
period. The other is to mistakenly claim that ajeobwas not represented during
a past effective time period. A retroactive detes@saction is the means by
which the former mistake is corrected. A retroagiivsert transaction is the
means by which the latter mistake is corrected.

Componentsclock tick, effective begin date, Now(), objepresent, past version,
temporal transaction.

retroactive insert

Mechanicsa temporal insert transaction that specifiesfeattve begin date that is
earlier than Now().

Semanticsa temporal insert transaction that adds the sgmtation of an object to one or
more clock ticks in past effective time.

Comments
e Seeretroactive delete.

Componentsclock tick, effective begin date, Now(), objepresent, past version,
temporal transaction.

that business data exists on an asserted versiowhose assertion and effective time periods
contain those clock tick pairs.
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retroactive transaction
Mechanicsa temporal transaction that specifies an effedbggin date that is earlier
than Now().

Semanticsa temporal transaction which alters the effectiree past.

Comments
» Seeproactive transaction.

Componentstemporal transaction, effective begin date.

retroactive update

Mechanicsa temporal update transaction that specifiedfecteve begin date that is
earlier than Now().

Semanticsa temporal update transaction that changes tbi@dss data representing an
object in one or more clock ticks in past effectivee.

Componentshusiness data, clock tick, effective time, ohjeepresent, temporal

transaction.

retrograde movement
Mechanicschanging the assertion begin date on a defegser#on to an earlier date.

Semanticsthe movement of a deferred assertion from farr®ito near future assertion
time.

Componentsassertion begin date, deferred assertion, farduassertion time, near

future assertion time.

row create date

Mechanicsthe date on which a row in an asserted versiole ia physically inserted
into that table.

Comments

* The means by which a physical logfile can be resgméed as a queryable object.
row-level homonym
Mechanicsa row whose business key identifies two or maffergnt objects.
Semanticsa row which represents two or more different otge
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Comments
* Arow-level homonym is eliminated by replacing ithvmultiple rows, one for
each object represented by the row. For examptayan a Client table which
has been updated with data representing two or diffegent clients, is a
homonym.
» See alsode-dupped, dirty data, row-level synonym.

Componentshusiness key, object.

row-level synonym
Mechanicstwo or more rows which cannot be distinguishedri®ans of their business
keys.

Semanticstwo or more rows which represent the same olgedh a temporal context,
represent the same object in at least one clokk tic

Comments
* Row-level synonyms are eliminated by replacing theth one row that
represents the one object that each of the synomgi@ences.. For example,
multiple rows in a Client table which are discowkte represent the same client,
are synonyms.
» See alsode-dupped, dirty data, row-level homonym.

Componentshusiness key, clock tick, object.

seamless access

Description the ability, in a query, to assemble result setgaining rows which exist in
past, present or future time, in either or botkheftwo temporal dimensions,
from the same set of tables that would be specifigte query were to retrieve
current data only.

seamless access, performance aspect

Description query performance against asserted version talllese rows represent
both non-current and current states of persistieygicts must be nearly as good as
guery performance against non-temporal tables antbquivalent number of
rows.

Comments
* Queries which return temporal data, or a mix ofgieral and current data, must
return equivalent-sized results in an equivalendamh of elapsed time. Chapter
15 explains how we believe this is possible.
» Differences in maintenance performance will be grethan differences in query
performance because one logical unit of work —risertion, update or deletion
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of business data about one object — will affecy @me row in a conventional
table, but one update or deletion to an assertesioretable will usually affect
several rows.

seamless access, usability aspect

Description access to both current and non-current statpsrsistent objects which is
just as easy for the data consumer to obtain ascisss to only current states.

Comments
» Temporal data must be available on-line, just aseot data is. Transactions to
maintain temporal data must be as easy to wrisg@fransactions to maintain
current data. Queries to retrieve temporal data, @mbination of temporal and
current data, must be as easy to write as areagriretrieve current data only.
(From Chapter 1.)

semantic logfile
Semanticsthe set of all past assertions and empty asssritban asserted version table.

Comments

» Seephysical logfile.

» The contents of a physical logfile of a particukle, as of point in time X, are
all those rows physically present in the tablefafat point in time. The contents
of a semantic logfile of that table, as of thatrppan time, are all those rows
asserted on or prior to that point in time. Thdedénce is the set of all assertions
which are deferred assertions as of that pointne.t

Componentsasserted version table, assertion, empty assertio

shared assertion time

Mechanicsthe shared assertion time of two or more versavasall those assertion time
clock ticks included in both their assertion timegipds.

Semanticsthe shared assertion time of two or more versigtise assertion time period
within which they are commensurable.

Componentsassertion time, assertion time period, clock,t{@commensurable,
version.

State

Semanticsthe set of values in the business data columasro# in an asserted version
table which describes the properties and/or redatigps which the object
represented by that row has at a point in timever a period of time.
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Componentsasserted version table, business data, object, ipdime, represent, time
period.

statement
Mechanicsa currently asserted row in an asserted versiole t

Semanticswhat is asserted, during a specified period séd®on time, is true of a
referenced object during a specified period ofctite time.

Comments
* So in Asserted Versioning, a row in past assetiioe is a record of a statement
we once made, and a row in future assertion tinaerexord of a statement that
we may make at some point in the future. Neitherstatements.

Componentsasserted version table, assertion, assertiongamed, currently asserted,
effective time period, object, referent.

successor
Mechanicsa row in an asserted version table that supescaitier part of another row.

supercede

Mechanicsa row X supercedes a row Y if and only if X andbdth represent the same
object, X's effective time period [intersects] ¥féective time period, X's
business data is not identical to Y's business dath X's assertion time period
[meets'] Y's assertion time period.

Semanticsa row X supercedes a row Y if and only if X andath represent the same
object, and X is a business-data different assedimut what Y is like during all
of part of the effective time period specified by Y

Comments

» See alsowithdraw, replace.

* Arow X supercedes a row Y if and only if X saysrms&thing new about what the
object Y represents is like, during all or partlué effective time period specified
by Y.

» If areplacement version was also created as p#nedemporal update
transaction which created this superceding versiem this superceding version
will [meet?] that replacement version in effective time.

ComponentsAllen relationship [intersect], Allen relationghjmeets], assertion time

period, business data, effective time period, dbjepresent.
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tabular data
Mechanics a collection of data structured as rows and cakim

Semanticsa collection of data in which the collection lfsepresents a type of object,
and whose contents represent one or more propart@sr relationships of one
or more instances of that type.

Comments

 Besides DBMS tables, files and their records dvalta data, as are the rows and
columns in spreadsheets.

Componentsinstance, object, type.

target episode
Mechanicsan episode that a temporal transaction will eed¢lete or modify.

Comments

» There can be more than one target episode for painupdate or delete. A
temporal insert can insert only one episode.

Componentsepisode, temporal transaction.

target row
Mechanicsa row in an asserted version table that a tenhparesaction will create,
delete or modify.

Comments

* There can be more than one target row for a terhppdate or delete. A
temporal insert can insert only one row.

Componentsasserted version table, temporal transaction.

target span
Mechanicsthe effective time period specified on a temptnahsaction.

Semanticsthe time period into which a temporal insert saction will place a
representation of an object, within which a tempaopalate transaction will
modify existing representations of an object, onfrwhich a temporal delete
transaction will remove the representation of ajectb

Componentseffective time period, object, represent, timegug temporal delete
transaction, temporal insert transaction, tempiaasaction, temporal update
transaction.
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target table
Mechanicsthe table specified on a temporal transaction.

Comments
» Temporal transactions have one and only one téagét, even though temporal
delete transactions can modify multiple tables.

Componentstemporal transaction.

taxonomy

Mechanicsan acyclic hierarchy, in which each child noda ISIND-OF its parent node,
and in which the collection of child nodes undeoanmon parent are jointly
exhaustive and mutually exclusive. (From Chapter 2.

Semanticsa partitioned semantic hierarchy.

Comments

* We leave KIND-OF as formally undefined, i.e. astdrour controlled
vocabulary of primitive terms. When X is a KIND-Qf; it follows that every
instance of X is also an instance of Y, and thiatigiso because of what "X" and
"Y" mean.

ComponentsN/A.

TEI
Seetemporal entity integrity.

temporal container
Description a spatial metaphor for the relationship of data time period, or for the
relationship of effective time to assertion time.

temporal data
Semanticsdata about the past, present and future statelsjects, and/or about our past,
present and future assertions that what that dgfis true.

Comments
» Seeexplicitly temporal data, implicitly temporal data.

Componentsassertion, object, state.
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temporal data management taxonomy

Description a taxonomy of methods for managing temporal digaeloped by the
authors and presented in From Chapter 2.

temporal data management taxonomy, (bi-temporal dat  a)
Description any method of managing state temporal data inténgoral dimensions.

Componentstemporal data management taxonomy (state temgata), temporal
dimension.

temporal data management taxonomy, (event temporal data)

Description any method of managing queryable temporal datakibeps track of
changes to an object by recording the initial stéiten object, and then by
keeping a history of the events in which the obgeinged. (From Chapter 2.)

Comments

* An event, once completed, cannot change. If dagardieng an event needs to be
altered, it is because the data is incorrect, roabse the event changed.

Componentsevent, object, state, temporal data managemeonteny (queryable
temporal data), temporal dimension.

temporal data management taxonomy, (queryable tempo  ral data)

Mechanicsany method of managing temporal data that doesagoire manipulation of
the data before it can be queried. (From Chapter 2)

Componentstemporal data.

temporal data management taxonomy, (reconstructable temporal
data)

Description any method of managing temporal data that regunranipulation of the
data before it can be queried. (From Chapter 2.)

Componentstemporal data.

temporal data management taxonomy, (state temporal data)

Description any method of managing queryable temporal datbkdeps track of the
states of things as they change over time.

Comments
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* As an object changes from one state to the nexstare the before-image of the
current state, and update a copy of that stateheatriginal. The update becomes
the new current state of the object.

* When managing time using state data, what we rem@ ot transactions, but
rather theresults of transactions, the rows resulting from insend dogical)
deletes, and the rows representing both a befodkaa after-image of every
update. (From Chapter 2.)

Componentsstate, temporal data management taxonomy (quieryatmporal data).

temporal data management taxonomy, (temporal datab  est practices)

Description as described in Chapter 4, best practices in giagaemporal data concern
themselves with versioning, i.e. with keeping tratkhe changes to objects of
interest by recording the states which those ofjeass through as they change.

Componentsobject, state, temporal data, versioning.

temporal data management taxonomy, (temporal datam  anagement)
Description any method of managing temporal data, at theetabtl row level, by means
of explicit temporal schemas and constraints orirteances of those schemas.

Comments

* Thus, for example, data warehouses and data nrarteapart of this taxonomy
because they are methods of managing temporahtiiia database level.

Componentstemporal data.

temporal data management taxonomy, (the alternative temporal
model)

Description a method of managing uni-temporal versioned &ahatehe column as well
as at the row level, using transformations not e with current SQL, that
are based on various composition and decomposipenations defined in other
publications by Dr. Nikos Lorentzos.

Comments
* The temporal model described by C. J. Date, HughwBra and Nikos Lorentzos
in their book Temporal Data and the Relational MofMorgan-Kaufmann,
2002).

Componentsuni-temporal, versioned table.
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temporal data management taxonomy, (the Asserted Ve  rsioning
temporal model)

Description a method of managing bi-temporal data, usingsftamations specifiable
with current SQL, that manages each row in a tealgable as the assertion of a
version of an episode of an object.

Comments

* The temporal model described in this book.

» Distinguished from the alternative temporal modegbarticular (i) in all the ways
it is distinguished from the standard temporal nhoaled also (ii) by its
recognition and treatment of assertion tables aterbporal tables and (iii) its
decision to not manage temporal data at the colenwi.

» Distinguished from the standard temporal modelartipular by providing design
and maintenance encapsulation, managing data tboafature assertion time, its
reliance on episodes as managed objects, andatsatization of adjunct
datasets.

Componentsassertion, episode, object, temporal data managetaxonomy (bi-
temporal data), temporal table, version.

temporal data management taxonomy, (the standard te  mporal model)

Description a method of managing bi-temporal data, usingsfaamations specifiable
with SQL available in 2000, that manages each roatemporal table as a row
in a conventional table which has been assigneahadction time period, a valid
time period, or both.

Comments

» The temporal model described by Dr. Rick Snodgirasss book Developing
Time-Oriented Database Applications in S@Qlorgan-Kaufmann, 2000).

Componentsconventional table, temporal data managemenniaxy (bi-temporal
data), temporal table, transaction time, valid time

temporal data management taxonomy, (uni-temporal da  ta)
Description any method of managing state temporal data inglestemporal dimension.

Comments
* Thus versioning, in any of its forms, is a methédhanaging uni-temporal data.

Componentstemporal data management taxonomy (state temgata), temporal
dimension.
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temporal database

Mechanics a database that contains at least one table wheoseinclude one or more
columns representing an assertion and/or effetiive period.

Semanticsa database at least one of whose tables is @kplemporal.
Componentsassertion time period, effective time period.

temporal date

Mechanicsa date which is either a begin date or an enel. dat
Semanticsa date which delimits a bi-temporal time period.

Componentsbegin date, end date, temporal, time period.

temporal default values

Mechanicsthe values for the assertion time period andcéffe time period which the
AVF assigns to a temporal transaction unless thiakees are specified on the
transaction itself.

Comments

* Those values are Now() for the assertion and effetiegin dates, and 9999 for
the assertion and effective end dates.

Componentsassertion time period, AVF, effective time peritegmporal transaction.

temporal delete cascade

Mechanicsa temporal delete transaction which removesegkeddent child data from
the transaction timespan specified on the tempmtaigite transaction.

Semantics
Comments
* atemporal delete cascade will attempt to removik the parent object, and all its
dependent children, from the clock ticks specifiethe transaction. (From
Chapter 11.)

Componentstemporal delete transaction, transaction timespan
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temporal delete transaction

Mechanicsa temporal transaction against an asserted vetaide which removes
business data representing an object from one og ountiguous or non-
contiguous effective-time clock ticks.

Comments

* Atemporal delete is like a temporal update exteqitit specifies that every
version or part of a version of the designated alijeat falls, wholly or partially,
within that target span will be, in current assertiime, removed from that target
effective timespan. (From Chapter 9.)

* Atemporal delete withdraws its target object frone or more effective time
clock ticks. In the process, it may {erase} an enépisode from current assertion
time, or {split} an episode or a version in two,{ghorter} an episode or a
version either forwards or backwards, or do sewafr#iese things to one or more
episodes and/or versions with one and the samsdattan.

Componentsasserted version table, business data, effetithes object, represent,
temporal transaction.

temporal dimension
Semanticsa type of time within which points in time andfmeriods of time are ordered.

Componentstype, point in time, time period.

temporal entity integrity
Mechanics (i) for episodes, the constraint that no two eg@és of the same object, in the

same period of assertion time, either [meet] aefsec; (i) for versions within
an episode, the constraint that each effective-tidjacent pair of versions [meet]

but do not [intersett

Semanticsthe constraint that, in any clock tick of assmrtiime, no clock tick of
effective time is occupied by more than one reprieg®n of an object.

Comments

* One of the two constraints by means of which AgskeYtersioning expresses the
semantics of bi-temporal data.

ComponentsAllen relationship [meet], Allen relationship fersect], assertion time,
episode, object, temporally adjacent, version.

temporal extent
Semanticsthe number of clock ticks in a time period.
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Componentsclock tick, time period.

temporal extent state transformation

Mechanicsa transformation to an asserted version tab¥ehiich, within a given period
of assertion time, the number of effective-timec&lticks which a given episode
occupies is increased or decreased.

Semanticsa transformation altering the temporal exterdmepisode's effective time
period, within a given period of assertion time.

Comments
* Atemporal extent transformation alters the totahber of effective-time clock
ticks in which a given object is represented. Bise transformations act on
episodes, not directly on objects.
* In the definitions of the temporal extent statesfarmations, the phrase "in a
given period of assertion time" will be present licigy.

Componentsasserted version table, assertion time, clo¢k &ffective time, episode,
occupied.

temporal extent state transformation taxonomy

Description a taxonomy of additions to or deletions from sle¢ of clock ticks which
contain a representation of an object in an as$edesion table, developed by the
authors and presented in From Chapter 9.

temporal extent state transformation taxonomy, {cre ate}

Mechanicsthe temporal extent state transformation thasdded representation of an
object to an effective time period that is eithsefpre] or [before-1] the effective
time period of any episode of that object alreadysent in the table.

Semanticsthe temporal extent state transformation thasaddew episode to an
asserted version table.

Componentsasserted version table, effective time, episotgct, represent.

temporal extent state transformation taxonomy, {era se}.

Mechanicsthe temporal extent state transformation thad, given period of assertion
time, removes the representation of an object faoreffective time period that is
either [before] or [beford all other representations of that same object.

Semanticsthe temporal extent state transformation thabaveiws an entire episode from
current assertion time.
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ComponentsAllen relationship taxonomy [before], Allen rataship taxonomy [before
Y, assertion time, effective time, object, représen

temporal extent state transformation taxonomy, {len gthen

backwards}

Mechanicsthe temporal extent state transformation thasddd representation of an
object to an effective time period that [meets] effective time period of an
episode of that object already present in the table

Semanticsthe temporal extent state transformation thategp the effective time period
of an episode into a contiguous, earlier time mkrio

ComponentsAllen relationship [meets], effective time perjapisode, object,
representation.

temporal extent state transformation taxonomy, {len gthen forwards}

Mechanicsthe temporal extent state transformation thasddd representation of an
object to an effective time period that [méBtthe effective time period of an
episode of that object already present in the table

Semanticsthe temporal extent state transformation thatexgp the effective time period
of an episode into a contiguous, later time period.

ComponentsAllen relationship [meetY, effective time period, episode, object,
representation.

temporal extent state transformation taxonomy, {len gthen }

Mechanicsthe temporal extent state transformation thateiases the number of clock
ticks within the effective time period of an episod

Semanticsthe temporal extent state transformation thadrgels the effective time period
of an episode.

Componentsclock tick, effective time period, episode, olbjec

temporal extent state transformation taxonomy, {mer ge}

Mechanicsthe temporal extent state transformation thasdded representation of an
object to an effective time period that [méBtthe effective time period of an
earlier episode of that object, and that also [s]abe effective time period of a
later episode of that object.
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Semanticsthe temporal extent state transformation thaitstiams two adjacent episodes
of the same object into one episode.

Componentseffective time period, episode, Allen relationshneets], Allen
relationship [meetY, object, representation, temporally adjacent.

temporal extent state transformation taxonomy, {mod ify }

Mechanicsthose temporal extent state transformationsititaéase or decrease the
number of clock ticks occupied by an object, bat theither increase nor
decrease the number of episodes that represertlijeat.

Semanticsthose temporal extent state transformationsatidtor remove clock ticks
from one or more episodes.

Componentsclock tick, episode, object, represent.

temporal extent state transformation taxonomy, {sho rten backwards}

Mechanicsthe temporal extent state transformation thatorezs the representation of an
object from one or more contiguous clock ticks tlate the latest clock ticks of
an episode of that object.

Semanticsthe temporal extent state transformation thatoness the effective time
period of an episode from a later time period.

Comments

Componentsclock tick, contiguous, effective time, episodbject, representation.

temporal extent state transformation taxonomy, {sho rten forwards}

Mechanicsthe temporal extent state transformation thatorezs the representation of an
object from one or more contiguous clock ticks tate the earliest clock ticks
of an episode of that object.

Semanticsthe temporal extent state transformation thatonees the effective time
period of an episode from an earlier time period.

Comments

Componentsclock tick, effective time, episode, object, regentation.
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temporal extent state transformation taxonomy, {sho rten }

Mechanicsthe temporal extent state transformation thaiced the number of clock
ticks within the effective time period of an episaaf that object.

Semanticsthe temporal extent state transformation thaticed the effective time period
of an episode.

Componentsclock tick, effective time period, episode, olljec

temporal extent state transformation taxonomy, {spl it}

Mechanicsthe temporal extent state transformation thatorezs the representation of an
object from one or more contiguous clock ticks thiate neither the earliest nor
the latest clock ticks of an episode of that obgtady present in the table.

Semanticsthe temporal extent state transformation thaistiams one episode into two
adjacent episodes of the same object.

Componentsclock tick, contiguous, episode, object, représion, temporally adjacent.

temporal foreign key

Mechanicsa non-primary key column of an asserted versatatetwhich contains the
unique identifier of an object on which the objespiresented by its own row in
an asserted version table is existence dependent.

Semanticsa column which designates an object on whiclothject represented by the
row which contains it is existence dependent.

Comments

* Atthe schema level, a TFK points from one tabla table it is dependent on. But
at the row level, it points from one row, whichaigersion, to a group of one or
more rows which make up an episode of the objecisebid matches the oid
value in that temporal foreign key.

* Atthe instance level, a TFK guarantees that tieeam episode of the designated
object in the referenced table, and that the effe¢ime period of that episode in
the referenced table includes, ([fill} the effective time period of the version
which contains the referring TFK. (From Chapter 6.)

« Temporal foreign keys, like conventional foreigry&eare the managed object
construct which represents the dependency of d object on a parent object.

Componentsasserted version table, existence dependenagciolopject identifier,
represent.
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temporal gap
Mechanicsthe existence of at least one unoccupied clatklietween two time periods
for the same object.

Componentsclock tick, object, occupy, time period.

temporal gap versioning

Mechanicsa form of versioning similar to logical deleters®ning, but in which both a
version begin date and a version end date aretasslimit the time period of
the version.

Semanticsa form of versioning in which versions of the gaabject may or may not be
contiguous, and in which no version is physicakyeted.

Comments
* Logical delete versioning is not part of Asserteztdfoning. See Chapter 4.
» See alsobasic versioning, logical delete versioning, effective time versioning.

Componentscontiguous, logical delete versioning, objechdiperiod, version, version
begin date, version end date.

temporal insert

Mechanicsa temporal transaction against an asserted vetaide which creates a
single-row episode of the object specified in tla@s$action.

Semanticsa temporal transaction against an asserted vetaide which places business
data representing an object into an effective fpeod that is not contiguous
with any other clock ticks in which the same objsatepresented.

Comments
* Atemporal inserts adds a representation of itsipd object to a series of one
or more contiguous effective time clock ticks. he fprocess, it may {create} an
entire single-episode version, or {merge} two adjatcversions (thus merging
their two episodes), or {lengthpa version either forwards or backwards, or do
several of these things with one and the samedciios.

Componentsasserted version table, business data, clockdaiguous, effective time
period, episode, object, represent, temporal tcitsg temporally adjacent.

temporal parameter

Mechanicsone of the three asserted versioning dates #mabe specified on a temporal
transaction, those being the effective begin dhteeffective end date and the
assertion begin date.
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Semanticsthe means by which an assertion time period areffective time period is
defined on a temporal transaction.

Componentsassertion begin date, assertion time periodct¥e begin date, effective
end date, temporal transaction.

temporal primary key
Mechanicsthe unique identifier of a row in an assertedsia@r table, made up of (i) an
object identifier (oid), (i) an effective begintéaand an assertion begin date.

Semanticsthe unique identifier of a row in a bi-temporabke, made up of (i) the unique
identifier of a persistent object, (ii) a uniquesgmation of an effective time
period, and (iii) a unique designation of an asseiime period.

Componentsasserted version table, bi-temporal, effectivgiméeate, effective time
period, assertion begin date, assertion time pgeabgct identifier, oid, persistent
object.

temporal referential integrity

Mechanicsthe constraint that for every asserted versionwthich contains a temporal
foreign key, there is an episode of the object Whirat temporal foreign key
references such that, within shared assertion tineegffective time period of that
episode includes ([fill4]) the effective time period of that asserted \@rgiow.

Semanticsthe constraint that, in any clock tick of assmrtiime, every clock tick that is
occupied by a representation of a child objectds accupied by one
representation of each of its parent objects.

Comments
* A TRI relationship between a child managed object @ parent managed object
is based on an existence dependency between tbet®hjhich those managed
objects represent. (From Chapter 11.)

ComponentsAllen relationship [fill'], asserted version table, assertion time, child
object, clock tick, effective time period, episodelude, object, occupy, parent
object, reference, shared assertion time, tempomraign key.

temporal tag
Description a metaphor for the association of a row of dath & time period. The time
period is a temporal tag applied to the row.
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temporal transaction

Mechanicsan insert, update or delete transaction whoggetas an asserted version
table.

Semanticsa insertion, update or deletion of a temporaéiirdited assertion of a
statement describing an object as it exists duisgecified period of effective
time.

Componentsasserted version table, assertion, effective peréod, object, statement,
target table.

temporal update

Mechanicsa temporal transaction against an asserted vetaide which modifies
business data representing an object in one or numtguous or non-contiguous
effective-time clock ticks.

Semanticsa temporal transaction against an asserted vetaie which changes one or
more business data items describing that objemh@&or more clock ticks
included in the transaction's specified periodftdative time.

Comments
* Note that a temporal update will change the busidasa for an object in
occupied clock ticks, and will ignore unoccupiedald ticks. Thus the clock ticks
that a temporal update affects are not necessamiiiguous clock ticks. And
consequently, to be valid, it is not necessary dllatlock ticks in the effective-
time range of a temporal update be occupied bgpeeified object. It is only
necessary that at least one of them be occupied.

Componentsasserted version table, business data, clockdamtiguous, effective time
period, object, represent, temporal transaction.

temporalize

Mechanicsto temporalize a managed object is to assocragxplicit assertion time
period and/or an explicit effective time period hwit.

Componentsassertion time period, effective time period, aged object.

temporalized extension of the Closed World Assumpti on

Mechanicsthe constraint that a temporal transaction camsart data into past assertion
time, update data in past assertion time, or delata from past assertion time.

Semanticsthe assumption that if a statement was not repted in the database at time
Ty, then at time Twe did not make that statement.

Managing Time in Relational Databases: Glossary.
© Tom Johnston and Randy Weis, 2010.



Comments

* Note, by contrast, that a temporal transactionigsert data into past effective
time, update data in past effective time, and daleta from past effective time.

* In chapter 12, we explained the reason that weraadify the statement content
of past effective time but not of past assertiometiWe said: ". . . .. a belief is
expressed by the presence of a row in a tableoWomo belief. So if we write a
transaction today that creates a row stating tieab&lieved something yesterday,
we are creating a row that states that we beliseatething at a time when there
was no row to represent that belief. . . . .. JBuvould be a logical contradiction
to state that we had such a belief at a point oogen time during which there
was no row to represent that belief.”

Componentspast assertion time, statement, temporal traisact

temporally adjacent

Mechanicstwo rows in an asserted version table are tentlgadjacent if and only if
they have the same object identifier and, in shassertion time, have no other
rows with the same object identifier whose effeetivne period is later than that
of the earlier row and earlier than that of thedabw.

Semanticstemporally adjacent rows are rows representiegsdime object that, in shared
assertion time, have no rows representing that sdojeet between them in
effective time.

Comments

» If two rows in an asserted version table are adjgtben either one is [before]
the other, or one [meets] the other. This is bexdlusy would otherwise violate
the temporal entity integrity constraint, which th€F prevents.

» If one row in an asserted version table is adjateand [before] the other, then
they belong to different episodes.

» If one row in an asserted version is adjacent tb[areets] the other, then they
belong to the same episode.

Componentsasserted version table, effective time periogeabobject identifier,

represent, shared assertion time.

temporally contiguous
Mechanicstwo time periods occupied by the same objectargorally contiguous just
in case they share no clock ticks and there aauk ticks between them.

Componentsclock tick, object, occupy, time period.
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temporally delimited
Semanticsto be restricted to a time period.

Comments
» Atemporal transaction is temporally delimitedt®effective time period within
its assertion time period.
* Note that these time periods can, and often doairecurrent until further notice,
i.e. that the can, and often do, end in 9999.

Componentstime period.

terminate

Mechanicsto withdraw the latest version of an episode @mdace it with a version
identical to it except that it has as an effecene date the date specified on a
temporal delete transaction.

Semanticsto set an effective end date for an episode.

Comments

» The termination of an episode withdraws that epsiodm some but not all of the
effective-time clock ticks which it occupies. Ifetlepisode is withdrawn froail
of its effective-time clock ticks, it is {erasedioim current assertion time. See
temporal extent state transformation {erase}.

* The termination of an episode should be thouglisahe by-product of a
temporal delete transaction, not as that transastgsemantic objective. The
semantic objective of a temporal delete transagétida remove the representation
of an object from all clock ticks within the effect timespan specified on the
transaction. If that effective timespan on the tdeteansaction includes the entire
episode, then we say that the episode has beetediet®t that it has been
terminated.

Componentseffective end date, episode, replace, tempoilateé&ansaction, version,
withdraw.

TFEK
Seetemporal foreign key.

thing
Semanticsthings are whagxist through time, and can change over time. (From @nap
2)

Comments
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* Seeobject, event.

time period
Mechanicsa continuous length of either effective or assertime, with a known begin
date.

Semanticsa series of one or more contiguous clock ticksither effective or assertion
time, whose initial clock tick has a known value.

Comments
» If the end date of a time period is not known, 9899sed as the end date.
Because of its interpretation as a valid date ByDBMS, the effective semantics
is "until further notice".

Componentsassertion time, begin date, contiguous, clodk &ffective time.

timeslice
Mechanicsan object as it exists during a specified closkelctive time period.

Semanticsa closed effective period of time of an object.
Comments
» Atimeslice of an object represented in an assemesion table does not have to

align on episode or version boundaries. It is gusbntinuous period of time in the
life history of an object (or in the projectiontbft life history into the future.

Componentsclosed effective time, object.

timespan

Mechanicsthe period of time specified on a temporal tratisa.

Semantics

Comments

Components

transaction
Mechanics (i) a row in a transaction table; or (ii) an irtseipdate or delete to a database.

Semantics(i) data which is the record of an event; or fii¢ transformation of database.
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Comments

* The first sense designates a row of data that septe an event. For example, a
customer purchase is an event, represented by amrawales table; the receipt of
a shipment is an event, represented by a row @c@ipts table. In this sense,
transactions are what are collected in the fadesabf fact-dimension data marts.

* The second sense designates any insert, updastete dpplied to a database. For
example, it is an insert transaction that createsvacustomer record, an update
transaction that changes a customer's name, aeléte transaction that removes
a customer from the database. (From Chapter 2.)

* (In any formalization of this Glossary, of courdgs homonym would have to be
resolved. In this book, we rely on context to dg so

Componentsevent.

transaction begin date

Mechanicsin the standard temporal model, the date a rguhysically inserted into a
table.

Semanticsin the standard temporal model, the date whidigtates the start of the
transaction time period of a row, using the cloepdn convention.

Comments
» Another one of the several homonyms of "transattion

Componentsclosed-open, temporal data management taxononeysfiandard temporal
model}, transaction time period.

transaction table
Semanticsa table whose rows represent events.

Comments
* Transaction tables record theents that change the states of objects and, in
particular, the relationships among them. (Frompiéral.)
* Transaction tables are often used as the factsabliact-dimension data marts.
* There can be only one version of an event, sineatewdo not persist and change
over time. Multiple rows for the same event carydyd multiple assertions about
that event, presumably a series of correctionbdalata.

Componentsevents.

transaction time

Description "A database fact is stored in a database at g@iné¢ in time, and after it is
stored, it may be retrieved. The transaction tifna& database fact is the time
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when the fact is stored in the database. Transatitites are consistent with the
serialization order of the transactions. Transadiime values cannot be after the
current time. Also, as it is impossible to chartge past, transaction times cannot
be changed. Transaction times may be implemeniad treinsaction commit
times." From [Jensen, 1992].

Comments

As defined by Jensen, the computer science teans#action time” may be
treated as co-extensive with our term "row creatioe”. But the two terms
cannot be said to lsynonymous because they are defined by means of two
vocabularies between which semantic correlatione Imat been established.
Also, while Jensen's definition, given here, intksathat transaction time is a
point in time, Snodgrass' use of the term, in [$nass, 2000] has it referring to a
period of time, usually open-ended, but not necdgs. In this second sense,
the term is co-extensive with a proper subset oteun "assertion time period".

transaction time period
Mechanicsthe assertion and effective time periods spetidie a temporal transaction.

Semanticsthe set of assertion time and effective time klibccks outside of which a

temporal transaction will have no effect on theabase.

Comments

In this entry, "transaction” refers to "temporalrsaction”, not to any of the other
homonyms of "transaction”.

Componentsassertion time period, clock tick, effective tiperiod, temporal

transaction.

transaction timespan

TRI

Seetransaction time period.

Seetemporal referential integrity.

TSQL2
Description a temporal extension to the SQL-92 language stahdy Dr. Rick

Snodgrass and others, first published in March 1894e ACM SGMOD
Record. A final version was published the following Septeer.

Comments

This standard has not been adopted by the SQLat@sdommittee.
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type
Semanticsa kind of thing.

Comments
* Seeinstance.
* In a database, tables represent types of thingstcars represent instances of
those types.

Componentsthing.

uni-temporal data

Mechanicsdata which has either an assertion time pericghagffective time period, but
not both.

Semanticsdata which has one and only one explicitly expedstime period.

Comments
* We say "explicitly expressed"” to emphasize thatlath is bi-temporal. In a

conventional table, in which no assertion andfmetperiod columns are
included, each row is nonetheless bi-temporal. Eaehis a current assertion
about what the object it represents is currenkly.lAs a description of its object,
each row's assertion time period and effective pex@od is the single clock tick
Now(). As a claim that its object exists, each soassertion and effective time
periods are co-extensive with the row's physicasence in its table.

Componentsassertion time period, effective time period,diperiod.

uni-temporal table
Mechanicsa uni-temporal assertion table or a uni-tempeeasion table.

Semanticsa table with a single explicitly expressed tengbdimension.

Comments

* Uni-temporal version tables are common in busidesabases; Chapter 4
describes their major variants. But speate in place for a common misuse of
this kind of table.

* Uni-temporal assertion tables are single-tableilegf They are usually described
as the history table companions to conventiondétaliHowever, history tables
are often designed with a primary key which issame as the primary key of the
table whose changes they track, but with the amdiif a low-order date (or
timestamp) to that primary key. In general, histiatyles like this are not
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semantically complete uni-temporal assertion taliilesrg unable, for example, to
distinguish entries which represent a delete frloasé¢ which represent an update.

Componentsassertion, uni-temporal, temporal dimension, ieers

unreliable business key

Mechanicsa business key which cannot be used to matchotiedatemporal transaction
to one or more rows in the target table for thasaction.

Semanticsa business key which may represent more thambjeet.

Comments
» The distinction between reliable and unreliableiess keys can be seen at work
in the description of the match logic for Assenégtsioning's temporal
transactions, in From Chapter 9.

Componentsbusiness key, object, represent, target tabtepdoeal transaction.

until further notice

Mechanicsan assertion time period or an effective timeqeewhose end date is 9999
(the highest temporal value the DBMS can represent)

Semanticsan assertion time period or an effective timequewhose end date is
unknown, but which is interpreted to be in the fatu

Comments

* In general, this term means "unknown but presunaéid'v In a SQL Server
asserted version table, a row is asserted untidunotice if and only if its
assertion end date is 12/31/9999, and is in effetit further notice if and only if
its effective end date is 12/31/9999.

* Mechanically, a time period with a begin date ie gfast, and that is presumed to
be current until further notice, will be interprétey the DBMS in that way
because in any query, Now() walways be greater than that begin date and less
than that end date.

* Neither 12/31/9999, nor any other DBMS represenatif 9999, is valid as an
assertion begin date or effective begin date.

o 1f 12/31/9999 (or any other DBMS representatio®®99 is used in a business
data column, of course, it has whatever semartiedtsiness chooses to give to
it.

Components9999, assertion time period, effective time periend date.
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update in place
Mechanicsto update data on a row by overwriting it.

Comments

* In a conventional table, all updates are updatgdaice, and therefore all updates
destroy historical information. An update whichleefs a change in the object
represented by a row of data has the effect ool a current version with a
new current version, thus destroying effective-timstory. An update which
reflects a correction to a mistake made in the Hatathe effect of replacing a
current assertion with a new current assertiorsg ttestroying assertion-time
history.

* And so, in a uni-temporal table, either one ordtteer of those two types of
updates must be done as an update in place, tetreylag one or the other of
those two kinds of history, or else the two kinfisijpdate are not distinguished
and both result in the creation of a new row oadBut this second way of
managing uni-temporal tables makes it impossibigbnguish true versions, i.e.
rows which are part of the effective-time histofyaa object, from corrections to
bad data. All too frequently, in business datahabes second way of managing
uni-temporal tables is called versioning, and thes in those tables are called
versions. Interpreted in this way, these tablegl@mselves mistaken data, and
provide incorrect information to their business ©mers.

ComponentsN/A.

valid time

Description the computer science term "valid time" may bated as co-extensive with
our term "effective time".

Comments
* "The valid time of a fact is the time when the factrue in the modeled reality. A
fact may have associated any number of eventsrdervals, with single events
and intervals being important special cases."” Hdansen, 1992]

version

Mechanicsa row in an asserted version table statementhwinigkes a statement about
what the object it represents is like during a gpteffective time period.

Semanticsa row in a table which represents the state aflgect during a specified
period of time.

Comments

* Every row in an asserted version table is eitheaist, present or future version
representing an object.
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Componentsasserted version table, effective time periogecbrepresent, statement.

version begin date
Description the date on which a row in a best practices gargble begins.

Comments
* This expression doewt apply to a row in an asserted version table. A iran
asserted version table is a version, and the liganassociated with that row, as
a version, is its effective begin date. The verdiegin date of a row in any other
kind of version table may represent either the mayslate on which the row was
created, or a logical date on which the versiorobess effective.

version end date
Description the date on which a row in a best practices warkble ends.

Comments
* This expression doemt apply to a row in an asserted version table. A iroan
asserted version table is a version, and the lgamassociated with that row, as
a version, is its effective begin date. The versind date of a row in any other
kind of version table may represent either the gayslate on which a delete
transaction was applied to the row, or a logica¢daan which the version ceased
to be in effect.

version split

Mechanicsa process in which the representation of an olgeemoved from one or
more effective-time clock ticks that [fill] the eiftive time period of a version.

Semanticsa process in which one version is withdrawn, aaplaced by two versions.

Comments
* When a version is split, the earlier half becomes\a version which is located
[before] the latter half. Because the two versiaresnot contiguous, the result of
splitting a version is always to split an episo8eetemporal extent state
transformation {split}.
» Although a version split always results in an egeseplit, the reverse is not the
case.

Componentsclock tick, effective time, Allen relationshipi[f, object, represent,
version, withdraw.

version table
Mechanicsa uni-temporal table whose explicitly represerite is effective time.
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Semanticsa uni-temporal table each of whose rows is aeniirassertion about what its
object was, is or will be like during the specifieeriod of effective time.

Comments

* To be semantically valid, a uni-temporal versidoléanust correct errors in data
by overwriting those errors. Frequently, businesse® uni-temporal tables
which they think are version tables, but in whitlery update results in a new
row in the table. But this means that the begirhexin and end dates, of those
rows are not true version dates. They are jussdztphysical database activity.

If the update reflected a change in the objectdedpresented, then the version
date or dates have the semantics of effective datesf the update reflected a
correction to bad data, then the version date wsdaave the semantics of
assertion dates. By mixing both kinds of updates,semantics are destroyed, and
we don't know what any row in the table is readlijing us.

* An asserted version table is one kind of versitaetdT best practices have given
rise to many other kinds of version tables, whighgtouped into four main types
in From Chapter 4. What the standard temporal mealid avalid-time table is
another kind of version table.

Componentseffective time, object, uni-temporal.

version(ed) data
Description data that describes what its object is like dyarstated period of time.

Comments

» What kind of period of time is involved dependstbe kind of version table. In
many best practice implementations of versionekbsalinfortunately, effective
time and assertion time are not distinguished. patate that reflects a change to
the object represented in the table results innavezsion, but an update that
reflects a correction to erroneous data also r®gukh new version. And in both
cases, the version begin date is simply the data¢lw row was physically
created. Nearly all best practice support for warsd data is semantically
incomplete. But when effective time changes arectesrly distinguished from
error correction changes, those implementationseameantically flawed, and the
data thus supported is semantically ambiguous.

withdraw
Mechanicsto set the assertion end date of a row in arrteskeersion table to Now().

Semanticsto move an asserted version row into past assetitne.

Comments
» See alsaeplace, supercede.
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» See alsdock.

* Non-deferred update and delete transactions seesnith date of versions they will
then replace and/or supercede to Now() which, upbertonclusion of the
temporal transaction, immediately becomes a pdst dlais is a "clearing the
decks" transformation which removes the represemntatf the object affected by
the transaction from current assertion time.

* Atemporal transaction cannot set a row's asseeinohdate to a past date
because, if it did, it would create a contradictiDaring the time period from that
past date to the time the transaction took pldeedatabase asserted that row. But
after Now(), the record of that assertion is erdsaah the database. Just as we
cannot retroactively begin an assertion, we cargtobactively end one, either.
This is another manifestation of tteenporalized extension of the Closed World
Assumption.

» If atemporal transaction sets a row's assertiohdate to a future date, it locks
that row, making it a closed version. If that raithe effective-time last row in an
episode, it makes that episode a closed episodg.deferred transactions can set
a row's assertion end date to a future date.

* Thus, no temporal transaction can set a row's tazs@nd date to a past date.
Deferred transactions set that date to a future. din-deferred transactions set
that date to Now(), and then as soon as the trdosas complete, that row is in
past assertion time.

Components9999, assertion end date, asserted version fadmé assertion time.
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