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A Time-Segmented Storage Structure and Migration
Strategies for Temporal Data

Hong-Won Yun® - Kyong-Sok Kim'

ABSTRACT

Numerous proposals for extending the relational data model as well as conceptual and object-oriented data models
have heen suggested. However, there has heen relatively less research in the arew of defining segmented  storage
structure and data nugration strategies for temporal data. This paper presents the segmented storage strueture in order
o increment search performance and the two data migration strategios for segmented storage structure.

This paper presents the two data migration strategics © the migration strategy by Time CGranulanity, the migration
srategy by LT GET. in the mugration strategy by Time Granudarty, the dividing dme point 1o assign the entity
versions 1o the past =egment, the current zegment, and futwre segment is deffined and the searching and moving process
for data validity at a granulanty level are described. In the migration strategy by LT GET. we describe the process
how to compute the value of dividing oriterion. Searching and moving processes are desceribed for migration on the
future segment and the current segment and entity versions 1o assign on cach segment are defined. We simulate the
scarch perfonmance of the segmented storage structure n order to compare it with conventional storage structure in
relational database system. And extensive simulavon studies are performed in order (o compare the search performance
of the migration strategies with the segmented storage structure
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DataMigration{)
begin
while (not eof {EntityVersion <- read (FutSeg)) do
if EntityVersionVs < CFB then
append (MigBuf, EntityVersion),
it EntityVersionVe >= CFB then
append (StayFutBif, EntityVersion);
end if
else
append (StayFutBuyf, EntitvVersion).
end if
if (MigBuf is full) then
WriteToCur (MigBufh,
end if
if (StayFurBuf ts full) then
WriteToFut (StayFuutBuf),
end if
end while
MigBuf <~ Null;




while wnot cof Ly erseon .
if  EntitvVersionVe < PCB then
append (Mighy, EntityVersion),
if EntitvVersionVe >= PCE then
append (StavCurBuf, EntityVersion):

end if
else
append (StayCurBuf, EntityVersion),
end if

if (MigBuf is full) then
WriteToPast (MigBu
end if
it (StayCurBuf 1s full) then
WriteToCur (StayCurBuf).
end if
end while

read Cwroegi doo )

end

(22 5) Hole] Ol ¥IEIE
{Fig. 5) Data migration algorithm
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GetLST()
begin
/* for all By in Future Segment and Current Segment */
LS8Tpre <- LST LST <- Null:
while (not eof (EntityVersion <- read {(FutSeg))) do
if ( EnitityVersionVs < now < EntityVersionV. )
{ EntityVersionV, > LSTpre ) then
CompVersion V. <- EntityVersion Vs
LST <- min { CompVersionV,, LST);
end if
end while
while (not eof (EntityVersion <~ read (CurSeg)}) do
if ¢ EnmEyVerszonV now < EntityVersionV, )
A~ ( EntityVersionVs > LSTpre ) then
CompVersionVs <- EntityVersionVs
1ST <~ min { CompVersionVs, LST),
end if
end while
if (LST = Null) then
IST <- Notfound:
end if
return LSTS
end

(18 7) LSTE 7ok YILE
{Fig. 7) Getting LST algorithm

GetGET()
begin
/% for all Ey in Future Segment and Cwrrent Segment */
GETpre <~ GET. GET <- Null
while (not eof {(EntityVersion <- read (FitSeg))) do
if ( EnititvVersionV. < now < EntityVersionV, )
A ( EntityVersionVe > GETpre ) then
CommpVersionV, <~ EntityVersionVe
GET <- max ( CompVersionVe, GETY,
end if
end while
while {not eof (EntinyVersion < read (CurSeg))) do
if ( EnitityVersionV. < now < EntityVersionVe )
N ( EntityVersionVe > GETpre ) then
CompVersionV, <- EntityVersionVe
GET <- max { CompVersionVe., GET);
end if
end while
if (GET = Null) then
GET <~ Notfound;
end if
retum GET,
end

(22! 8) GETE ok dielE
(Fig. 8) Getting GET algorithm
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