
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
39

2 
76

2
B

1
*EP003392762B1*

(11) EP 3 392 762 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
16.09.2020 Bulletin 2020/38

(21) Application number: 16875552.8

(22) Date of filing: 09.12.2016

(51) Int Cl.:
G06F 9/34 (2018.01) G06F 12/00 (2006.01)

G06F 12/04 (2006.01) G06F 12/08 (2016.01)

G06F 12/0804 (2016.01) G06F 12/12 (2016.01)

G06F 12/0864 (2016.01) G06F 12/0868 (2016.01)

G06F 12/0871 (2016.01) G06F 12/0895 (2016.01)

G06F 12/126 (2016.01) G06F 3/06 (2006.01)

G06F 16/27 (2019.01)

(86) International application number: 
PCT/JP2016/086736

(87) International publication number: 
WO 2017/104572 (22.06.2017 Gazette 2017/25)

(54) STORE MERGE DEVICE, INFORMATION PROCESSING DEVICE, STORE CONTROL METHOD, 
AND RECORDING MEDIUM FOR RECORDING COMPUTER PROGRAM

SPEICHERZUSAMMENFÜHRUNGSVORRICHTUNG, 
INFORMATIONSVERARBEITUNGSVORRICHTUNG, SPEICHERSTEUERUNGSVERFAHREN 
UND AUFZEICHNUNGSMEDIUM ZUR AUFZEICHNUNG EINES COMPUTERPROGRAMMS

DISPOSITIF DE STOCKAGE/FUSION, DISPOSITIF DE TRAITEMENT D’INFORMATIONS, 
PROCÉDÉ DE COMMANDE DE STOCKAGE, ET SUPPORT D’ENREGISTREMENT POUR 
ENREGISTRER UN PROGRAMME INFORMATIQUE

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 14.12.2015 JP 2015243209

(43) Date of publication of application: 
24.10.2018 Bulletin 2018/43

(73) Proprietor: NEC Platforms, Ltd.
Kawasaki-shi, Kanagawa 213-8511 (JP)

(72) Inventor: OSADA Takashi
Kawasaki-shi
Kanagawa 213-8511 (JP)

(74) Representative: Betten & Resch
Patent- und Rechtsanwälte PartGmbB 
Maximiliansplatz 14
80333 München (DE)

(56) References cited:  
WO-A1-2015/033551 JP-A- H0 844 626
JP-A- 2014 052 754 US-A- 5 692 150



EP 3 392 762 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[Technical Field]

[0001] The present invention relates to a store merge
processing system using an information processing ap-
paratus (computer).

[Background Art]

[0002] As a method for suppressing an access fre-
quency to a storage apparatus, there is a method called
a store merge method. Generally, in a store merge meth-
od, a store merge apparatus merges a plurality of store
commands (writing commands) for the same area of a
storage apparatus into one and then writes data to the
storage apparatus, thereby reducing a frequency of ac-
cess to the storage apparatus. In the following, the
processing of merging a plurality of store commands into
one is referred to as "merge processing". A buffer for
temporarily storing data to be written in a storage appa-
ratus by a store merge apparatus is referred to as a "store
buffer".
[0003] PTL 1 discloses a technique relating to output
(ejection) control of data from a store buffer to a storage
apparatus, for example. A store merge apparatus dis-
closed in PTL 1 performs data output from a store buffer
by using a lapse of a predetermined time from the first
store command, or a decrease in a number of pieces of
data stored in a write buffer, waiting to be written from
the store merge apparatus to a storage apparatus as a
trigger.
[0004] PTL 2 discloses a store control apparatus which
simplifies control of data ejection from a store buffer. The
store control apparatus disclosed in PTL 2 stores data in
a store buffer unit including a plurality of Ways which
store data in unit of line including a plurality of blocks.
Then, the store control apparatus ejects data while pri-
oritizing a Way in which all blocks in a line exist within
the store buffer unit.

[Citation List]

[Patent Literature]

[0005]

[PTL 1] Japanese Laid-open Patent Publication No.
2012-043202
[PTL 2] Japanese Laid-open Patent Publication No.
2014-052754

[0006] The document WO 2015/033551 A1 discloses
an n-way set-associative cache, whereby each cache
line stores metadata for all of the ways of that cache line:
the metadata represents state information concerning
the presence of data in the given respective way. The
metadata is kept on a per cache entry (row, way) basis.

[0007] The document US 5 692 150 A discloses the
grouping of cache lines of a set-associative cache into
blocks, and using, for each of the blocks, a dirty detection
bit that indicates whether or not there is any dirty line in
the block. For any block whose data line detection bit
indicates presence of no dirty line, lines of the block are
invalidated immediately without performing a discrimina-
tion operation of a dirty line.

[Summary of Invention]

[Technical Problem]

[0008] However, in the store merge apparatus de-
scribed in PTL 1, data in which merging of data is not
actively performed (a merge rate is low) may be selected
as data to be ejected from the store buffer. A low merge
rate means that a mergeable store command may be
issued immediately after. Specifically, this store merge
apparatus has a problem that an effect of reducing ac-
cess to a storage apparatus is low.
[0009] In the store control apparatus described in PTL
2, there is a problem that efficiency in selection of data
to be ejected from the store buffer may be low. In this
store control apparatus, when a store request is received,
in a case where there is no vacancy (entry is full) in a
group of entries which is indicated in an address array
by a middle address (index) of a request, ejection of an
entry is performed. Specifically, it may be said that this
store control apparatus is based on a premise that a
range of entries serving as a target for selection process-
ing is designated by address information included in a
request. However, there is a case that, as a trigger for
ejection from a store buffer, a cause of ejection and a
specific entry in a store buffer are not associated with,
as in a case where a resource of a route through which
writing to a storage apparatus is performed is vacant, for
example. In this case, information relating to a range for
ejection is not present, and the range for ejection is not
designated. Therefore, in the store control apparatus de-
scribed in PTL 2, there is a problem that selection
processing takes time, since all entries in the store buffer
are searched one by one as selection candidates.
[0010] One object of the present invention is to provide
a store merge apparatus and the like capable of control-
ling a store buffer with high efficiency in an ejecting op-
eration in which a range for ejection in a store buffer is
not designated.

[Solution to Problem]

[0011] In order to achieve the aforementioned object,
a store merge apparatus according to an aspect of the
present invention has the following configuration.
[0012] The present invention is defined in the append-
ed independent claims to which reference should be
made. Advantageous features are set out in the append-
ed dependent claims.

1 2 



EP 3 392 762 B1

3

5

10

15

20

25

30

35

40

45

50

55

[Advantageous Effects of Invention]

[0013] The present invention is advantageous in that
it is possible to perform efficient control of a store buffer.

[Brief Description of Drawings]

[0014]

[Fig. 1] Fig. 1 is a block diagram illustrating a config-
uration of a store merge system according to a first
example .

[Fig. 2] Fig. 2 is a block diagram illustrating a config-
uration of an information processing apparatus 200
in a second and a third examples.

[Fig. 3] Fig. 3 is a block diagram illustrating a detailed
configuration of a store buffer 120 and an output unit
150 in the second example.

[Fig. 4] Fig. 4 is a diagram illustrating an example of
a configuration of store commands 300 and 301 in
the second example.

[Fig. 5] Fig. 5 is a diagram illustrating a configuration
example of an entry 6 in the second example.

[Fig. 6] Fig. 6 is a diagram illustrating an example of
a relationship between valid block information 602
and line data 610 in the second example.

[Fig. 7] Fig. 7 is a flowchart illustrating a merge op-
eration of a store merge apparatus 100 in the second
example.

[Fig. 8] Fig. 8 is a diagram illustrating an example of
an address array 1221 and a merge-completed flag
1228 in the second example.

[Fig. 9] Fig. 9 is a flowchart illustrating an operation
of ejection processing of the store merge apparatus
100 in the second example.

[Fig. 10] Fig. 10 is a block diagram illustrating a de-
tailed configuration of a store buffer 120 and an out-
put unit 150 in the claimed embodiment.

[Fig. 11] Fig. 11 is a diagram exemplifying a config-
uration of a computer (information processing appa-
ratus) applicable to a store merge system according
to the respective examples and the claimed embod-
iment of the present invention and modification ex-
amples thereof.

[Detailed description]

[0015] Next, examples and the claimed embodiment

of the present invention are described in detail with ref-
erence to the drawings.

<First Example>

[0016] Fig. 1 is a block diagram illustrating a configu-
ration of a store merge system according to a first exam-
ple example. Referring to Fig. 1, the store merge system
according to the present example includes a store merge
apparatus 1, an external apparatus 10, and a storage
apparatus 11.
[0017] The store merge apparatus 1 is connected to
the external apparatus 10 and the storage apparatus 11
via a bus, a communication network, or the like.
[0018] The store merge system illustrated in Fig. 1 may
be configured by a general information processing ap-
paratus (computer) which is operated by control of a com-
puter program (software program) executed by using a
central processing unit (CPU: not illustrated). Alternative-
ly, respective units of the store merge system may be
constituted by a dedicated hardware device or a logic
circuit. A hardware configuration example in which the
store merge system is implemented by a computer will
be described later with reference to Fig. 11.
[0019] The external apparatus 10 issues, to the store
merge apparatus 1, a store command instructing writing
of data to the storage apparatus 11. The storage appa-
ratus 11 is able to store received data via the store merge
apparatus 1.
[0020] The store merge apparatus 1 includes a storage
unit 2, a merge unit 3, and an output unit 5.
[0021] The storage unit 2 is able to store a plurality of
entries 6 including a plurality of blocks capable of storing
block data. The storage unit 2 is able to store, for each
group 7 into which the plurality of entries 6 are divided,
entry merge state information 8 indicating a state of
merge in the plurality of entries 6 included in the group
7 in association with each group 7. The entry merge state
information 8 is updated (generated) by the merge unit
3. The storage unit 2 corresponds to a "store buffer" in
the aforementioned general store merge method de-
scribed in the section "Background Art". The storage unit
2 is implemented by a semiconductor memory apparatus
or the like, for example.
[0022] The merge unit 3 is able to receive, from the
external apparatus 10, a store command instructing writ-
ing of data to the storage apparatus 11. The merge unit
3 stores the data in one of the entries 6 in the storage
unit 2, based on the store command. In the following, this
operation of the merge unit 3 is referred to as "merge
processing". For example, in merge processing, data in-
cluding a plurality of consecutive block data are divided
into block units and stored in a plurality of consecutive
blocks in one of the entries 6. A plurality of store com-
mands for the same area of the storage apparatus 11
are processed as block data overwriting for the same
block in the same entry 6. In the following, for example,
a block in which block data are stored is referred to as a
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"merge-completed block".
[0023] The merge unit 3 updates the entry merge state
information 8 associated with a group 7 including an entry
serving as a target for merge processing.
[0024] The output unit 5 preferentially selects a group
7 including a merge-completed entry in which data are
stored in all blocks, based on the entry merge state in-
formation 8 when output to the storage apparatus 11 is
performed. The output unit 5 preferentially selects the
merge-completed entry from the selected group 7, and
outputs the selected entry to the storage apparatus 11.
When there is no entry 6 in which all blocks are merged,
the output unit 5 may select a group 7 including an entry
6 indicating that the number of merge-completed blocks
is relatively large, and may output the entry 6 selected
from the group 7 to the storage apparatus 11.
[0025] In this way, the present example is advanta-
geous in that it is possible to provide a store merge ap-
paratus and the like which is capable of controlling a store
buffer with high efficiency, even when an ejecting oper-
ation without designating a range for output (ejection) is
performed in the storage unit 2 (store buffer).
[0026] A reason for this is that the output unit 5 pref-
erentially selects a group 7 including a merge-completed
entry 6 from the entirety of the storage unit 2, based on
the entry merge state information 8. Another reason is
that the output unit 5 preferentially selects the merge-
completed entry 6 from the selected group 7 as an output
target. Specifically, since the output unit 5 is able to nar-
row down a selection range of an entry 6 serving as an
output target, by the entry merge state information 8 for
each group 7, there is an advantage that efficiency is
high even when ejection without designating a range for
ejection is performed.
[0027] The present example is also advantageous in
that it is possible to provide a store merge apparatus and
the like, which is capable of reducing a number of times
of outputting to the storage apparatus 11.
[0028] A reason for this is that the merge unit 3 is able
to temporarily accumulate data in the storage unit 2, and
merges a plurality of store commands with respect to the
storage unit 2. Another reason is that the output unit 5 is
able to output the entry 6 being data that reflect a store
command to the storage apparatus 11, at a timing which
is determined independently of issuance of a store com-
mand.
[0029] The present example is not limited for the afore-
mentioned respective units or unillustrated functional
units in the store merge apparatus 1 to also perform
processing of inputting/outputting a command other than
a store command, and output processing from the stor-
age unit 2 at a timing other than the aforementioned tim-
ing and in a range other than the aforementioned output
range.

<Second Example>

[0030] Next, a second example based on the afore-

mentioned first example is described. In the following,
features according to the second example are mainly de-
scribed. Constituent elements of the second example
having a similar configuration to the first example are
indicated with same reference numerals as the reference
numerals provided in the first example, and overlapped
detailed description on the constituent elements is omit-
ted.
[0031] In the following, a configuration of the present
example is described with reference to Fig. 2. Fig. 2 is a
block diagram illustrating a configuration of an informa-
tion processing apparatus 200 in the second example
and the claimed embodiment of the present invention.
Referring to Fig. 2, the information processing apparatus
200 in the present example includes a central processing
apparatus 210, a store merge apparatus 100, and a main
storage apparatus 211. A direction of an arrow in the
drawing indicates an example, and does not limit a di-
rection of a signal between blocks or a direction of infor-
mation transmission.
[0032] The store merge apparatus 100 is connected
to the central processing apparatus 210 and the main
storage apparatus 211 via a communication network
such as a bus.
[0033] The information processing apparatus 200 may
be constituted by a general information processing ap-
paratus (computer) which is operated by control of a com-
puter program (software program) executed by using the
central processing apparatus (CPU) 210. Alternatively,
respective units of the information processing apparatus
200 may be constituted by a dedicated hardware device
or a logic circuit. A hardware configuration example in
which the information processing apparatus 200 is im-
plemented by a computer will be described later with ref-
erence to Fig. 11.
[0034] The central processing apparatus 210 issues,
to the store merge apparatus 100, a store command 300
instructing writing of data 400 to the main storage appa-
ratus 211. The central processing apparatus 210 corre-
sponds to the external apparatus 10 in the first example.
In the present example, the central processing apparatus
210 outputs, as an example of a "block" in the first ex-
ample, the data 400 by using 8 bytes as a block unit. In
the following, "byte" is described as "B". For example, "8
bytes" is described as "8B".
[0035] Fig. 4 is a diagram illustrating an example of a
configuration of the store command 300 and a store com-
mand 301 in the second example. Referring to Fig. 4, the
store command 300 includes address information 360
and command information 350. In the present example ,
the command information 350 includes identifier infor-
mation of a command, indicating a store command. The
address information 360 is address information indicat-
ing a writing destination of the data 400, in the main stor-
age apparatus 211. In the present example, the address
information 360 is divided into three pieces of information
i.e. an address (upper) 361, an address (middle) 362,
and an address (lower) 363. Details on the address (up-
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per) 361, the address (middle) 362, and the address (low-
er) 363 will be described later in a description of a store
buffer 120.
[0036] The main storage apparatus 211 holds data 401
in accordance with the store command 301 to be output
from the store merge apparatus 100. The main storage
apparatus 211 corresponds to the storage apparatus 11
in the first example . The main storage apparatus 211 is
implemented by a semiconductor memory apparatus or
the like, for example. In the present example, the main
storage apparatus 211 performs data reading and writing
by using 128B as a unit block. Specifically, the store
merge apparatus 100 outputs the data 401 to the main
storage apparatus 211 by a size of 128B. In the following,
a unit area in the main storage apparatus 211 for writing
is referred to as a "line".
[0037] The store merge apparatus 100 includes a store
buffer 120, a merge unit 130, an output command unit
140, an output unit 150, and a write buffer 160. In the
present example, the store merge apparatus 100 tem-
porarily accumulates, in the write buffer 160, the store
command 301 and the data 401 to be output to the main
storage apparatus 211. The write buffer 160 successively
outputs the store command 301 and the data 401 at a
predetermined period depending on an operation of the
main storage apparatus 211. Therefore, it may also be
said that the write buffer 160 is a part of an output path
for adjusting a writing load on the main storage apparatus
211. An operation of outputting (ejecting) data from the
output unit 5 to the storage apparatus 11 in the first ex-
ample corresponds to an operation of outputting (eject-
ing) from the output unit 150 to the write buffer 160 in the
present example.
[0038] Next, a detailed configuration of the store buffer
120 is described. Fig. 3 is a block diagram illustrating a
detailed configuration of the store buffer 120 and the out-
put unit 150 in the second example. Referring to Fig. 3,
the store buffer 120 includes an array control unit 121
and a storage unit 122. The storage unit 122 includes an
address array 1221, a data array 1222, and a merge-
completed flag (merge-completed information) 1228.
The storage unit 122 is based on the storage unit 2 in
the first example. A direction of an arrow in the drawing
indicates an example, and does not limit a direction of
signal between blocks or a direction of information trans-
mission.
[0039] In the present example, as illustrated in Fig. 3,
as an example of a store buffer method, an N-way set
associative method in which entries 6 of N columns
(ways) are managed as one group (set) 7 each is used.
"N" indicates an integer of 2 or more. As illustrated in Fig.
3, the address array 1221 and the data array 1222 are
divided into areas each having a same number of rows,
wherein the same N ways of entries 6 are included in
each row. Entries having the same way number and the
same row number in the address array 1221 and the data
array 1222 have a one-to-one correspondence. A "row"
in each of the address array 1221 and the data array

1222 corresponds to a group 7.
[0040] In the present example, the storage unit 122
manages the entries 6 by using a line being an area,
which is acquired by dividing a storage area of the main
storage apparatus 211 into 128B each, as a unit. The
line is a unit for data writing in the main storage apparatus
211. As illustrated in Fig. 5, in the present example, the
entry 6 is divided and stored in the data array 1222 in-
cluding line data 610 being data to be stored in a line,
and in the address array 1221 including entry information
600 being information relating to the data. Fig. 5 is a
diagram illustrating a configuration example of the entry
6 in the second example.
[0041] The data array 1222 is able to store, as the line
data 610 being data of a line unit (128B), data 400 of a
block unit (8B) for which writing to the main storage ap-
paratus 211 is instructed by the store command 300. Spe-
cifically, in the present example, one line data 610 include
sixteen blocks. The address (lower) 363 being a lower
address portion of the address information 360 of the
store command 300 corresponds to a position (offset)
from a leading position of the line data 610. Specifically,
the data 400 are stored in a block at a position indicated
by the address (lower) 363, in the line data 610. The data
400 are stored in the line data 610 as a result of merge
processing of the merge unit 130. Specifically, it may be
said that a block in which the data 400 are stored is a
merge-completed block.
[0042] The address array 1221 is able to store a plu-
rality of pieces of the entry information 600. Referring to
Fig. 5, each piece of the entry information 600 includes
line address information 601 and valid block information
602.
[0043] The line address information 601 is address in-
formation indicating a line (writing destination line) includ-
ing a block indicated by the address information 360 of
the store command 300. Specifically, the line address
information 601 stores the address (upper) 361 being an
upper address portion of the address information 360.
Each row in the address array 1221 is associated with
the address (middle) 362 being a middle address portion
of the address information 360. Specifically, an address
acquired by combining the address (upper) 361 being
the line address information 601 and the address (mid-
dle) 362 associated with a row in the address array 1221
indicates a leading position of a writing destination, to
which a line in the main storage apparatus 211 is written.
[0044] The valid block information 602 is information
indicating a position of a merge-completed block in the
line data 610 to be stored in the associated data array
1222. The valid block information 602 is able to store the
same number of pieces of information as blocks included
in the line data 610. In the present example, the valid
block information 602 includes information of 16 bits in
total, when it is assumed that one bit is allocated per
block. Fig. 6 is a diagram illustrating an example of a
relationship between the valid block information 602 and
the line data 610 in the second example. As illustrated

7 8 



EP 3 392 762 B1

6

5

10

15

20

25

30

35

40

45

50

55

in Fig. 6, each bit of the valid block information 602 is
such that a block in which data are stored is indicated as
"1". Each bit of the valid block information 602 is such
that an unmerged block in which data are not stored
(overwritten) yet by a store command is indicated as "0".
[0045] Each column in the address array 1221 is able
to indicate that an entry 6 is unused (invalid). For exam-
ple, when a value identifiable as an address value such
as a minus integer value is set in the line address infor-
mation 601, the entry 6 may be represented to be unused.
Alternatively, when all pieces of the valid block informa-
tion 602 are "0", the entry 6 may be represented to be
unused.
[0046] The merge-completed flag (merge-completed
information) 1228 being another piece of information in-
cluded in the storage unit 122 is described. The merge-
completed flag 1228 is based on the entry merge state
information 8 in the first example . In the present exam-
ple, when the merge-completed flag 1228 is "1", this
means that a merge-completed entry in which all blocks
of the line data 610 are merged is included in a row in
the data array 1222 associated with the merge-complet-
ed flag 1228. It may be said that a merge-completed entry
in which all bits of the valid block information 602 are "1"
is included in the address array 1221 at a row where the
merge-completed flag 1228 is "1". In the present exam-
ple, as a specific example, the merge-completed flag
1228 is a register of 1 bit, which is associated with each
row in the address array 1221. The merge-completed
flag 1228 may be a storage apparatus other than the
address array 1221 and the data array 1222.
[0047] The array control unit 121 performs reading and
writing with respect to the address array 1221 and the
data array 1222 in accordance with control of the merge
unit 130 and the output unit 150.
[0048] The foregoing is a detailed configuration of the
store buffer 120. Next, configuration of the store merge
apparatus 100 other than the above is described.
[0049] The merge unit 130 is based on the merge unit
3 in the first example. The merge unit 130 receives the
store command 300 and the data 400 from the central
processing apparatus 210. The merge unit 130 stores
information on the store command 300 and the data 400,
in one of the entries 6 of the storage unit 122 via the array
control unit 121. In the present example , the merge unit
130 stores a plurality of store commands 300 for the same
line in the same entry 6 of the storage unit 122 by merge
processing. Specifically, when the merge unit 130 re-
ceives the store command 300 which targets an entry 6,
which is already stored in the storage unit 122, the merge
unit 130 overwrites a block associated with the data 400,
on the line data 610 read from the data array 1222 in the
entry 6. The merge unit 130 updates the valid block in-
formation 602 read from the address array 1221 in the
entry 6.
[0050] In the present example , when an entry 6 as a
target of merge processing becomes a merge-completed
entry, the merge unit 130 updates the merge-completed

flag 1228 associated with a row in the address array 1221
including the entry 6 to "1".
[0051] In the present example, as an example of an
output timing with no designation on the selection range
of the entry 6 to be output, when a vacant capacity of the
write buffer 160 becomes equal to or smaller than a
threshold value, the output command unit 140 transmits
an output command 500 to the output unit 150. It may
also be said that, when the write buffer 160, which is an
output path to the main memory 211, is empty, the output
instructing unit 140 instructs the output unit 150 to select
any appropriate entry 6 and to output (eject) the selected
entry 6.
[0052] The output unit 150 is based on the output unit
5 in the first example . Referring to Fig. 3, the output unit
150 in the present example includes an entry selection
unit 151 and a data selection unit 152.
[0053] Upon receiving an output command 500, the
entry selection unit 151 preferentially selects a row
(group 7) in the address array 1221 including an entry 6
which stores the data 400 in all the blocks (merge-com-
pleted), based on the merge-completed flag 1228. The
entry selection unit 151 preferentially selects the merge-
completed entry 6, based on the valid block information
602 of each entry 6 included in the selected row in the
address array 1221. The entry selection unit 151 outputs,
to the write buffer 160, the store command 301 generated
on the basis of information on the selected entry 6 in the
address array 1221.
[0054] The data selection unit 152 outputs, to the write
buffer 160, the line data 610 stored in the data array
12212 in the entry 6 selected by the entry selection unit
151, as the data 401.
[0055] As described above, a structure and a content
of each of the merge unit 130, the storage unit 122, the
output command unit 140, and the output unit 150 in the
present example are similar to the first example except
for the aforementioned points, and therefore, overlapped
detailed description thereof is omitted.
[0056] Next, an operation of the present example hav-
ing the aforementioned configuration is described in de-
tail. As the operation in the present example, there are
two operations i.e. a merge operation to be performed
when the store command 300 is issued from the central
processing apparatus 210, and an ejecting operation to
be performed when the output command 500 is issued
from the output command unit 140.
[0057] First of all, a merge operation is described with
reference to Fig. 7. Fig. 7 is a flowchart illustrating a
merge operation of the store merge apparatus 100 in the
second example . In the following, a flow of information
is described with reference to Fig. 2. A configuration of
each store command is described with reference to Fig. 4.
[0058] The central processing apparatus 210 issues,
to the store merge apparatus 100, the store command
300 instructing writing of the data 400 to the main storage
apparatus 211. As described above, the data 400 in-
cludes data of one block (8B). The command information
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350 of the store command 300 includes an identifier in-
dicating "writing". The address information 360 of the
store command 300 includes address information indi-
cating a writing destination of the data 400 (block) in the
main storage apparatus 211.
[0059] In the store merge apparatus 100, the merge
unit 130 receives the store command 300 and the data
400 (Step S10).
[0060] The merge unit 130 checks via the array control
unit 121 whether or not an entry 6 as a target of the store
command 300 is stored in the storage unit 122 (Step
S11). A configuration of the entry 6 is described with ref-
erence to Fig. 5. Specifically, the merge unit 130 search-
es whether or not an entry 6, in which the same informa-
tion as the address (upper) 361 of the store command
300 is stored in the line address information 601, is
present in a row associated with the address (middle)
362 of the store command 300 in the address array 1221.
[0061] When an entry 6 as a target of the store com-
mand 300 is already stored in the storage unit 122 (YES
in Step S11), the merge unit 130 reads the line data 610
of the entry 6 from the storage unit 122 via the array
control unit 121 (Step S12). As a specific example, a case
in which an entry 6 as a target of the store command 300
is found in Way_3 having a row number 2 in the address
array 1221 is described. In this case, the array control
unit 121 reads the line data 610 of 128B, which is stored
in Way_3 having a row number 2 in the data array 1222,
and outputs the data to the merge unit 130.
[0062] On the other hand, when an entry 6 as a target
of the store command 300 is not yet stored in the storage
unit 122 (NO in Step S11), the merge unit 130 reads,
from the main storage apparatus 211, data of a line in-
cluding a block being a target of the store command 300
(Step S20). Specifically, the merge unit 130 reads, from
the main storage apparatus 211, line data 410 of 128B,
which are stored in a line to be specified by the address
(upper) 361 and the address (middle) 362 of the store
command 300.
[0063] Following Step S12 or Step S20, the merge unit
130 merges (overwrites) the data 400 with the read data
(Step S13). Specifically, the merge unit 130 overwrites
the data 400 to the line data 610 read from the storage
unit 122, or at a position (block) indicated by the address
(lower) 362 of the store command 300 in data read from
the main storage apparatus 211.
[0064] Next, the merge unit 130 updates the entry 6
by the merged data via the array control unit 121 (Step
S14). Specifically, when the line data 610 has been read
in Step S12, the merge unit 130 stores overwritten data
in the line data 610 of the data array 1222 in the same
entry 6. The merge unit 130 updates a bit associated with
a block in which the data 400 are stored to "1" with respect
to the valid block information 602 of the address array
1221 in the entry 6.
[0065] On the other hand, when data are read from the
main storage apparatus 211 in Step S20, the merge unit
130 secures a new entry 6 in a vacant area of a row

associated with the address (middle) 362 of the store
command 300. In the new entry 6, address information
of the address (upper) 361 of the store command 300 is
stored in the line address information 601 of the address
array 1221. A11 bits of the valid block information 602
are initialized to "0". Thereafter, with respect to the new
entry 6, the merge unit 130 stores data in the line data
610 and updates the valid block information 602, in a
similar manner when the line data 610 are read in Step
S12.
[0066] Lastly, the merge unit 130 updates the merge-
completed flag 1228 via the array control unit 121 (Step
S15). The merge unit 130 updates the merge-completed
flag 1228 associated with the entry 6 in which the data
400 are stored in all blocks to "1" via the array control
unit 121. Specifically, when all bits of the valid block in-
formation 602 updated in Step S14 are "1", the merge
unit 130 sets "1" indicating a merge-completed entry in
the merge-completed flag 1228 associated with the entry
6. Otherwise, the merge unit 130 sets "0" indicating an
entry which has not been merged, in the merge-complet-
ed flag 1228 associated with the entry 6.
[0067] The foregoing is a merge operation to be per-
formed when the store command 300 is issued from the
central processing apparatus 210. For example, when
sequential data of 24B are written, the central processing
apparatus 210 issues three store commands 300 in total,
for respective blocks acquired by dividing the data by 8B
each into three. The store merge apparatus 100 is able
to generate one line data 610 that reflect three store com-
mands 300, as illustrated in Fig. 6, by repeating the afore-
mentioned merge operation three times in association
with the three store commands 300.
[0068] In the aforementioned merge operation, an op-
eration to be performed by the merge unit 130 via the
array control unit 121 may be actively performed by the
array control unit 121 without being controlled by the
merge unit 130.
[0069] Next, an ejecting operation to be performed
when the output command 500 is issued from the output
command unit 140 is described with reference to Fig. 9.
Fig. 9 is a flowchart illustrating an operation of ejection
processing of the store merge apparatus 100 in the sec-
ond example. In the following, a flow of information is
described with reference to Fig. 2. A configuration of the
store buffer 120 and the output unit 150 is described with
reference to Fig. 3.
[0070] At the beginning of the following description, it
is assumed that the address array 1221 and the merge-
completed flag 1228 are in a state illustrated in Fig. 8.
Fig. 8 is a diagram illustrating an example of the address
array 1221 and the merge-completed flag 1228 in the
second example . In Fig. 8, a character string described
in each column of the address array 1221 indicates a
size of marge-completed data, which is acquired from a
position of a merge-completed block to be stored in the
valid block information 602. In Fig. 8, an entry 6 where
the address array 1221 is vacant represents an unused
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entry in which line data 610 are not stored. On the other
hand, an entry 6 in a column where a character string is
described in the address array 1221 in Fig. 8 is a valid
entry.
[0071] First of all, in the output command unit 140, an
output command 500 without designating an output tar-
get is generated (Step S30). In the present example, as
an example of a case where output is required without
designating an output target, the output command unit
140 transmits the output command 500 to the output unit
150, when a vacant capacity of the write buffer 160 be-
comes equal to or smaller than a threshold value. Spe-
cifically, the output command unit 140 periodically mon-
itors a state of vacant capacity of the write buffer 160.
[0072] In the output unit 150, the entry selection unit
151 receives the output command 500. The entry selec-
tion unit 151 preferentially selects a group (row) including
an entry 6 in which the data 400 are stored in all blocks,
via the array control unit 121 (Step S31). Specifically, the
entry selection unit 151 selects an entry of a row where
the merge-completed flag 1228 is "1". For example, in
Fig. 8, the entry selection unit 151 may select any one
of rows having row number 3, 5, 7, and 8. When a row
where the merge-completed flag 1228 is "1" is not
present, the entry selection unit 151 may select a row
including a valid entry 6 by a predetermined group se-
lecting method. For example, the entry selection unit 151
may search a row including a valid entry 6 in ascending
order of a row number.
[0073] Next, the entry selection unit 151 preferentially
selects an entry 6 in which the data 400 are stored in all
blocks, from the selected group (Step S32). Specifically,
the entry selection unit 151 selects an entry 6 in which
every piece of the valid block information 602 of each
entry 6 included in a selected row in the address array
1221 is "1". For example, in Fig. 8, when the seventh row
is selected, the entry selection unit 151 selects the entry
6 in "Way_2" column. When a row where the merge-
completed flag 1228 is not "1" has been selected, the
entry selection unit 151 may select one of the valid entries
6 by a predetermined entry selecting method. For exam-
ple, the entry selection unit 151 may search a valid entry
6 from a leading way in a selected row. The entry selec-
tion unit 151 notifies the data selection unit 152 of the
selected entry 6.
[0074] The entry selection unit 151 and the data selec-
tion unit 152 output (eject) the selected entry 6 (Step
S33). The entry selection unit 151 generates the store
command 301, based on information on the selected en-
try 6 in the address array 1221. The entry selection unit
151 outputs the generated store command 301 to the
write buffer 160. The data selection unit 152 reads the
line data 610 associated with the selected entry 6 from
the data array 1222 via the array control unit 121. The
data selection unit 152 outputs the data 401 including
the read line data 610 to the write buffer 160.
[0075] The address information 360 of the store com-
mand 301 includes leading address information of the

line data 610 in the main storage apparatus 211. Specif-
ically, the address (upper) 361 includes a content of the
line address information 601 of the selected entry 6 in
the address array 1221. The address (middle) 362 in-
cludes address information associated with a selected
row in the address array 1221. The address (lower) in-
cludes address information indicating a leading position
of a line to be written.
[0076] When an entry 6 is output, the output entry 6 is
deleted (invalidated) via the array control unit 121. For
example, the array control unit 121 may invalidate the
output entry 6 by writing a value distinguishable from an
address value such as a minus integer value in the line
address information 601 in the address array 1221. The
array control unit 121 updates the merge-completed flag
1228 in accordance with a result of which the output entry
6 is deleted. For example, when a merge-completed en-
try is not present in a row from which an entry 6 is output,
the array control unit 121 updates the merge-completed
flag 1228 to "0".
[0077] After being temporarily accumulated, the store
command 301 and the data 401 which are output to the
write buffer 160 are successively output to the main stor-
age apparatus 211 at a predetermined period by the write
buffer 160.
[0078] The foregoing is an ejecting operation to be per-
formed when the output command 500 is issued from the
output command unit 140.
[0079] As described above, the present example is ad-
vantageous in a similar manner to the aforementioned
first example, in that it is possible to provide a store merge
apparatus and the like which is capable of controlling the
store buffer 120 with high efficiency even when an eject-
ing operation without designating a range for output
(ejection) in the store buffer 120 is performed.
[0080] A reason for this is that the entry selection unit
151 is able to narrow down a selection range of entry 6
serving as an output target by the merge-completed flag
1228 of each row (group 7) in the address array 1221.
Another reason is that the entry selection unit 151 is only
required to check a state of each entry 6 in the narrowed
row range.
[0081] It may be said that an entry selecting method in
the present example is efficient both in that a time re-
quired for selecting an entry is short, and a merge rate
of an entry to be ejected is high. For example, in the
present example embodiment, a time required for select-
ing an entry is remarkably reduced, as compared with a
method in which all entries in the address array 1221 are
checked one by one and a merge-completed entry is se-
lected, and the like.
[0082] As a method for reducing time required for se-
lecting an entry, the present example is superior in terms
of merge rate, as compared with, for example, a method
in which rows in the address array 1221 are selected one
by one from a leading row in order to select an entry 6.
In a method in which rows are selected one by one from
a leading row, in an example of Fig. 8, the output order
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continues in order of Way_2 at a first row (a size of
merged data is 16B), Way_1 at a second row (a size of
merged data is 24B), and Way_1 at a third row (a size
of merged data is 128B). Specifically, in this method, an
entry having a low merge rate such as entries in which
sizes of merged data are 16B and 24B may also be out-
put. A possibility that a block belonging to the same line
receives the store command 300 after an entry 6 having
a low merge rate is ejected is high, as compared with a
merge-completed entry.
[0083] Therefore, it may be said that ejection of an en-
try 6 having a low merge rate may lower a throughput of
the store merge apparatus 100 to the main storage ap-
paratus 211. On the other hand, the output order by the
entry selection unit 151 in the present example becomes
Way_1 at a third row (a size of merged data is 128B),
Way_N at a fifth row (a size of merged data is 128B), and
Way_2 at a seventh row (a size of merged data is 128B).
The entry selection unit 151 in the present example is
also advantageous in that it is possible to output an entry
6 having a high merge rate.
[0084] The present example is also advantageous in
a similar manner to the aforementioned first example , in
that it is possible to provide a store merge apparatus and
the like, which is capable of reducing the number of times
of outputting to the main storage apparatus 211.
[0085] A reason for this is that the output unit 150 does
not output an entry 6, being data that reflect a store com-
mand, to the main storage apparatus 211 until an output
command by the output command unit 140 is received.
Specifically, the merge unit 130 is able to merge a plu-
rality of store commands to the store buffer 120 which is
held until an output command is received.
[0086] <The claimed Embodiment> Next, the claimed
embodiment based on the aforementioned second ex-
ample is described. In the following, features according
to the claimed embodiment are mainly described. Con-
stituent elements of the claimed embodiment having a
similar configuration to the second example are indicated
with same reference numerals as the reference numerals
provided in the second example, and overlapped detailed
description on the constituent elements is omitted.
[0087] First of all, in the following, a configuration of
the present example embodiment is described with ref-
erence to Fig. 10. Fig. 10 is a block diagram illustrating
a detailed configuration of a store buffer 120 and an out-
put unit 150 in the claimed embodiment. A direction of
an arrow in the drawing indicates an example, and does
not limit a direction of a signal between blocks or a direc-
tion of information transmission.
[0088] The present example embodiment is a config-
uration in which the store buffer 120 and the output unit
150 which are illustrated in Fig. 10 are applied to the
information processing apparatus 200 in Fig. 2. Specifi-
cally, as illustrated in Fig. 2, an information processing
apparatus 200 in the present example embodiment in-
cludes a central processing apparatus 210, a store merge
apparatus 100, and a main storage apparatus 211. A

role, a connection relationship, and a data transmit-
ting/receiving relationship and the like of each of the store
merge apparatus 100, the central processing apparatus
210, and the main storage apparatus 211 are similar to
the second example, and therefore, detailed description
thereof is omitted.
[0089] Also in the present example embodiment, the
information processing apparatus 200 may be constitut-
ed by a general information processing apparatus (com-
puter) which is operated by control of a computer program
(software program) to be executed by using the central
processing apparatus (CPU) 210. Alternatively, respec-
tive units of the information processing apparatus 200
may be constituted by a dedicated hardware device or a
logic circuit. A hardware configuration example in which
the information processing apparatus 200 is implement-
ed by a computer will be described later with reference
to Fig. 11.
[0090] Also in the present example embodiment, as
illustrated in Fig. 2, the store merge apparatus 100 in-
cludes a store buffer 120, a merge unit 130, an output
command unit 140, an output unit 150, and a write buffer
160. Referring to Fig. 10, the store buffer 120 in the
present example embodiment includes an array control
unit 121 and a storage unit 122. The output unit 150 in-
cludes an entry selection unit 151 and a data selection
unit 152.
[0091] The storage unit 122 in the present example
embodiment further includes an under merge flag (under
merge information) 7228, in addition to an address array
1221, a data array 1222, and a merge-completed flag
1228, and is different from the second example in that
respect. A part of an operation of the merge unit 130 and
the entry selection unit 151 is different from the second
example . A configuration and a content of a functional
unit and a storage area other than these are similar to
the second example, and therefore, overlapped detailed
description thereof is omitted.
[0092] The under merge flag (under merge informa-
tion) 7228 is based on the merge-completed flag 1228
in the second example . In the present example embod-
iment, when the under merge flag 7228 is "1", it is indi-
cated that merge-completed blocks of a predetermined
number or more are included in line data 610 at an as-
sociated row in the address array 1221. It may also be
said that the under merge flag 7228 indicates that an
entry having a merge rate higher than a predetermined
value is included in an associated row. Specifically, in
the present example embodiment, the entry merge state
information 8 in the first example embodiment is imple-
mented by two flags i.e. the merge-completed flag 1228
and the under merge flag 7228. In the present example
embodiment, as a specific example, the under merge
flag 7228 is a register of one bit, which is associated with
each row in the address array 1221. The under merge
flag 7228 may be a storage apparatus other than the
address array 1221 and the data array 1222.
[0093] In the following, points that operations of the
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merge unit 130 and the entry selection unit 151 in the
present example embodiment are different from the sec-
ond example are described.
[0094] The merge unit 130 in the present example em-
bodiment is based on the merge unit 130 in the second
example . In the present example embodiment, the
merge unit 130 further updates the under merge flag 7228
when the merge-completed flag 1228 is updated, and is
different from the second example in that respect. Spe-
cifically, when bits of a predetermined number or more
in valid block information 602 becomes "1" (i.e. merged)
in a target entry 6 as a result of merge processing, the
merge unit 130 sets the under merge flag 7228 to "1" via
the array control unit 121.
[0095] When an output command 500 is received by
the entry selection unit 151, the entry selection unit 151
is able to preferentially select a merge-completed entry,
also based on the under merge flag 7228 in addition to
the merge-completed flag 1228. Specifically, when a row
where the merge-completed flag 1228 is "1" is not
present, the entry selection unit 151 selects a row where
the under merge flag 7228 is "1". When neither a row
where the merge-completed flag 1228 is "1" nor a row
where the under merge flag 7228 is "1" is present, the
entry selection unit 151 may select a row including any
one of valid entries 6 by a predetermined group selecting
method.
[0096] After outputting an entry 6, the output unit 150
also updates the under merge flag 7228 in addition to
the merge-completed flag 1228 in accordance with a re-
sult of which the output entry 6 is deleted. For example,
when an under merge entry is not present in a row from
which an entry 6 is output, the array control unit 121 up-
dates the under merge flag 7228 to "0".
[0097] The foregoing is different from the second ex-
ample regarding operations of the merge unit 130 and
the entry selection unit 151 in the present example em-
bodiment.
[0098] As described above, the present example em-
bodiment is advantageous in that it is possible to enhance
control efficiency of the store buffer 120, in addition to
the advantageous effects similar to aforementioned sec-
ond example .
[0099] A reason for this is that the entry selection unit
151 in the present example embodiment is able to select
an entry having a merge rate equal to or larger than a
predetermined value, based on the under merge flag
7228, when a merge-completed entry is not present. For
example, the output unit 150 in the present example em-
bodiment is able to preferentially eject an entry close to
merge completion by using the under merge flag 7228,
after all merge-completed entries are ejected. This pro-
vides an advantage that it is possible to alleviate a re-
duction in a throughput of the store merge apparatus 100
to the main storage apparatus 211 which is caused by
ejecting an entry 6 having a low merge rate.
[0100] The respective units illustrated in Fig. 1 to Fig.
3 and Fig. 10 in the aforementioned respective examples

and the claimed embodiment may be constituted by in-
dependent hardware circuits, respectively, and may be
regarded as functional (processing) units (software mod-
ules) of a software program. Classification of the respec-
tive units illustrated in these drawings is a configuration
for convenience of description and various configurations
may be presumed when the units are implemented.
An example of a hardware environment in a case as such
is described with reference to Fig. 11.
[0101] Fig. 11 is a diagram exemplifying a configura-
tion of a computer (information processing apparatus)
applicable to a store merge system, according to the re-
spective examples and the claimed embodiment of the
present invention, and modification examples thereof.
Specifically, Fig. 11 illustrates a configuration of a com-
puter capable of implementing at least one of the store
merge apparatus 1 and the information processing ap-
paratus 200 in the aforementioned respective examples
and the claimed embodiment, and a hardware environ-
ment capable of implementing the respective functions
in the aforementioned respective examples and the
claimed embodiment.
[0102] A computer 900 illustrated in Fig. 11 includes a
central processing unit (CPU) 901, a read only memory
(ROM) 902, and a random access memory (RAM) 903,
and has a configuration in which these units are connect-
ed via a bus 907.
[0103] The present invention described by using the
aforementioned respective examples and the claimed
embodiment as an example is achieved by reading and
executing a computer program on the CPU 901 of the
hardware, after the computer program capable of imple-
menting functions in the block configuration diagrams
(Fig. 1 to Fig. 3, and Fig. 10) or in the flowcharts (Fig. 7
and Fig. 9) referred to in the description of the respective
examples and the claimed embodiment is supplied. The
computer program supplied into the computer may be
stored in the RAM 903 being a volatile readable/writable
storage memory, or in a non-volatile storage device such
as the ROM 902.

[Reference signs List]

[0104]

1, 100 Store merge apparatus
2, 122 Storage unit
3, 130 Merge unit
5, 150 Output unit
6 Entry
7 Group
8 Entry merge state information
10 External apparatus
11 Storage apparatus
120 Store buffer
121 Array control unit
1221 Address array
1222 Data array
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1228 Merge-completed flag (merge-completed
information)

140 Output command unit
151 Entry selection unit
152 Data selection unit
160 Write buffer
200 Information processing apparatus
210 Central processing apparatus
211 Main storage apparatus
300, 301 Store command
350 Command information
360 Address information
361 Address (upper)
362 Address (middle)
363 Address (lower)
400, 401 Data
410 Line data
500 Output command
600 Entry information
601 Line address information
602 Valid block information
610 Line data
7228 Under merge flag (under merge information)
900 Information processing apparatus (compu-

ter)
901 CPU
902 ROM
903 RAM
907 Bus

Claims

1. A store merge apparatus (1) comprising:

storage means (2) for storing a plurality of en-
tries (6) including a plurality of blocks capable
of storing block data, and entry merge state in-
formation (8) indicating, for each group (7) into
which the plurality of entries (6) are divided, a
state of merge in the plurality of entries (6) in-
cluded in the group (7), in association with each
other;
merge means (3) for executing, based on a store
command being received from an external ap-
paratus (10) and instructing writing of data to a
storage apparatus (11), merge processing of
storing the data in the entry (6) of the storage
means (2), and updating the entry merge state
information (8) associated with a group (7) in-
cluding an entry serving as a target of the merge
processing; and
output means (5) for selecting a group (7) in-
cluding a merge-completed entry in which the
data are stored in all blocks, based on the entry
merge state information (8), further selecting the
merge-completed entry from the selected group
(7), and outputting the selected merge-complet-

ed entry to the storage apparatus (11),
wherein the entry merge state information (8)
further includes under merge information indi-
cating a group (7) including an under merge en-
try having a merge rate equal to or larger than
a predetermined value, and
when a group (7) including the merge-complet-
ed entry is not present, the output means (5)
selects the group (7) including the under merge
entry, based on the under merge information,
further selects the under merge entry from the
selected group (7), and outputs the selected un-
der merge entry to the storage apparatus (11).

2. The store merge apparatus according to claim 1,
wherein, when neither a group (7) including the
merge-completed entry is present, nor the group in-
cluding the under merge entry is present, the output
means (5) selects a group (7) including a valid entry
being an entry in which the data are stored, further
selects the valid entry from the selected group (7),
and outputs the selected valid entry to the storage
apparatus (11).

3. The store merge apparatus according to claim 1 or
2, wherein
the entry merge state information (8) includes
merge-completed information indicating a group in-
cluding the merge-completed entry.

4. A store control method comprising:

receiving a store command instructing writing of
data to a storage apparatus (11);
executing merge processing of storing the data
in an entry (6), based on the store command,
with respect to storage means (2) for storing a
plurality of entries (6) including a plurality of
blocks capable of storing block data, and entry
merge state information (8) indicating, for each
group (7) into which the plurality of entries (6)
are divided, a state of merge in the plurality of
entries (6) included in the group (7), in associa-
tion with each other;
updating the entry merge state information (8)
associated with a group (7) including an entry
serving as a target of the merge processing;
selecting a group (7) including a merge-complet-
ed entry in which the data are stored in all blocks,
based on the entry merge state information (8);
further selecting the merge-completed entry
from the selected group (7); and
outputting the selected merge-completed entry
to the storage apparatus (11),
wherein the entry merge state information (8)
further includes under merge information indi-
cating a group (7) including an under merge en-
try having a merge rate equal to or larger than
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a predetermined value, and
when a group (7) including the merge-complet-
ed entry is not present,

selecting the group (7) including the under
merge entry, based on the under merge in-
formation,
further selecting the under merge entry from
the selected group (7), and
outputting the selected under merge entry
to the storage apparatus (11).

5. The store control method according to claim 4, fur-
ther comprising:

when neither a group (7) including the merge-
completed entry is present,
nor the group including the under merge entry
is present, selecting a group (7) including a valid
entry being an entry in which the data are stored;
further selecting the valid entry from the selected
group (7); and
outputting the selected valid entry to the storage
apparatus (11).

6. A computer program comprising instructions which,
when the program is executed by a computer, cause
the computer to carry out the method according to
claim 4 or 5.

Patentansprüche

1. Speicherzusammenführungsvorrichtung (1), umfas-
send:

eine Speichereinrichtung (2) zum Speichern, in
Verbindung miteinander, einer Vielzahl von Ein-
trägen (6), die eine Vielzahl von Blöcken enthal-
ten, die Blockdaten speichern können, und einer
Eintragszusammenführungszustandsinformati-
on (8), die, für jede Gruppe (7), in welche die
Vielzahl von Einträgen (6) aufgeteilt sind, einen
Zusammenführungszustand bei der Vielzahl
von Einträgen (6) die in der Gruppe (7) enthalten
sind, anzeigt;
eine Zusammenführungseinrichtung (3) zum
Ausführen, basierend auf einem Speicherbe-
fehl, der von einer externen Vorrichtung (10)
empfangen wird und ein Schreiben von Daten
zu einer Speichervorrichtung (11) anweist, einer
Zusammenführungsverarbeitung eines Spei-
cherns der Daten im Eintrag (6) der Speicher-
einrichtung (2) und eines Updatens der
Eintragszusammenführungszustandsinformati-
on (8), die mit einer Gruppe (7) verbunden ist,
die einen Eintrag enthält, der als ein Ziel der
Zusammenführungsverarbeitung dient; und

eine Ausgabeeinrichtung (5) zum Auswählen ei-
ner Gruppe (7), die einen Eintrag mit beendeter
Zusammenführung enthält, in welchem die Da-
ten in allen Blöcken gespeichert sind, basierend
auf der Eintragszusammenführungszustands-
information (8), weiterhin zum Auswählen des
Eintrags mit beendeter Zusammenführung aus
der ausgewählten Gruppe (7) und zum Ausge-
ben des ausgewählten Eintrags mit beendeter
Zusammenführung zur Speichervorrichtung
(11),
wobei die Eintragszusammenführungszustand-
sinformation (8) weiterhin Information für den
Lauf einer Zusammenführung enthält, die eine
Gruppe (7) anzeigt, die einen Eintrag im Laufe
einer Zusammenführung enthält, der eine Zu-
sammenführungsrate hat, die gleich einem vor-
bestimmten Wert oder größer als dieser ist, und
wenn eine Gruppe (7), die den Eintrag mit be-
endeter Zusammenführung enthält, nicht vor-
handen ist, die Ausgabeeinrichtung (5) die
Gruppe (7), die den Eintrag im Laufe einer Zu-
sammenführung enthält, basierend auf der In-
formation für den Lauf einer Zusammenführung
auswählt, weiterhin den Eintrag im Laufe einer
Zusammenführung aus der ausgewählten
Gruppe (7) auswählt und den ausgewählten Ein-
trag im Laufe einer Zusammenführung zur Spei-
chervorrichtung (11) ausgibt.

2. Speicherzusammenführungsvorrichtung nach An-
spruch 1, wobei

wenn weder eine Gruppe (7), die den Eintrag
mit beendeter Zusammenführung enthält, vor-
handen ist noch eine Gruppe, die den Eintrag
im Laufe einer Zusammenführung enthält, vor-
handen ist,
die Ausgabeeinrichtung (5) eine Gruppe (7) aus-
wählt, die einen gültigen Eintrag enthält, der ein
Eintrag ist, in welchem die Daten gespeichert
sind, weiterhin den gültigen Eintrag aus der aus-
gewählten Gruppe (7) auswählt und den ausge-
wählten gültigen Eintrag zur Speichervorrich-
tung (11) ausgibt.

3. Speicherzusammenführungsvorrichtung nach An-
spruch 1 oder 2, wobei
die Eintragszusammenführungszustandsinformati-
on (8) Information für mit beendeter Zusammenfüh-
rung enthält, die eine Gruppe anzeigt, die den Ein-
trag mit beendeter Zusammenführung enthält.

4. Speicher-Steuerverfahren, umfassend:

Empfangen eines Speicherbefehls, der ein
Schreiben von Daten zu einer Speichervorrich-
tung (11) anweist;
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Ausführen einer Zusammenführungsverarbei-
tung eines Speicherns von Daten in einem Ein-
trag (6) basierend auf dem Speicherbefehl in Be-
zug auf eine Speichereinrichtung (2) zum Spei-
chern, in Verbindung miteinander, einer Vielzahl
von Einträgen (6), die eine Vielzahl von Blöcken
enthalten, die Blockdaten speichern können,
und einer Eintragszusammenführungszustand-
sinformation (8), die für jede Gruppe (7), in wel-
che die Vielzahl von Einträgen (6) aufgeteilt
sind, einen Zusammenführungszustand bei der
Vielzahl von Einträgen (6), die in der Gruppe (7)
enthalten sind, anzeigt;
Updaten der Eintragszusammenführungszu-
standsinformation (8), die mit einer Gruppe (7)
verbunden ist, die einen Eintrag enthält, der als
ein Ziel der Zusammenführungsverarbeitung
dient;
Auswählen einer Gruppe (7), die einen Eintrag
mit beendeter Zusammenführung enthält, in
welchem die Daten in allen Blöcken gespeichert
sind, basierend auf der Eintragszusammenfüh-
rungszustandsinformation (8);
weiterhin Auswählen des Eintrags mit beende-
ter Zusammenführung aus der ausgewählten
Gruppe (7); und
Ausgeben des ausgewählten Eintrags mit be-
endeter Zusammenführung zur Speichervor-
richtung (11),
wobei die Eintragszusammenführungszustand-
sinformation (8) weiterhin Information für den
Lauf einer Zusammenführung enthält, die eine
Gruppe (7) anzeigt, die einen Eintrag im Laufe
einer Zusammenführung enthält, der eine Zu-
sammenführungsrate hat, die gleich einem vor-
bestimmten Wert oder größer als dieser ist, und
wenn eine Gruppe (7), die den Eintrag mit be-
endeter Zusammenführung enthält, nicht vor-
handen ist,

Auswählen der Gruppe (7), die den Eintrag
im Laufe einer Zusammenführung enthält,
basierend auf der Information für den Lauf
einer Zusammenführung, und
Ausgeben des ausgewählten Eintrags im
Laufe einer Zusammenführung zur Spei-
chervorrichtung (11).

5. Speicher-Steuerverfahren nach Anspruch 4, weiter-
hin umfassend:

wenn weder eine Gruppe (7), die den Eintrag
mit beendeter Zusammenführung enthält, vor-
handen ist noch eine Gruppe, die den Eintrag
im Laufe einer Zusammenführung enthält, vor-
handen ist,
Auswählen einer Gruppe (7), die einen gültigen
Eintrag enthält, der ein Eintrag ist, in welchem

die Daten gespeichert sind;
weiterhin Auswählen des gültigen Eintrags aus
der ausgewählten Gruppe (7); und
Ausgeben des ausgewählten gültigen Eintrags
zur Speichervorrichtung (11).

6. Computerprogramm, das Anweisungen umfasst, die
dann, wenn das Programm durch einen Computer
ausgeführt wird, veranlassen, dass der Computer
das Verfahren nach Anspruch 4 oder 5 ausführt.

Revendications

1. Appareil de fusion de stockage (1) comprenant :

un moyen de stockage (2) pour stocker une plu-
ralité d’entrées (6) incluant une pluralité de blocs
capables de stocker des données de bloc, et
une information d’état de fusion d’entrée (8) in-
diquant, pour chaque groupe (7) en lequel la plu-
ralité d’entrées (6) sont divisées, un état de fu-
sion dans la pluralité d’entrées (6) incluses dans
le groupe (7), en association l’un avec l’autre ;
un moyen de fusion (3) pour exécuter, sur la
base d’une commande de stockage qui est re-
çue en provenance d’un appareil externe (10)
et qui donne pour instruction l’écriture de don-
nées vers un appareil de stockage (11), un trai-
tement de fusion de stockage des données dans
l’entrée (6) du moyen de stockage (2), et mettre
à jour l’information d’état de fusion d’entrée (8)
associée à un groupe (7) incluant une entrée
servant de cible du traitement de fusion ; et
un moyen de sortie (5) pour sélectionner un
groupe (7) incluant une entrée de fusion termi-
née dans laquelle les données sont stockées
dans tous les blocs, sur la base de l’information
d’état de fusion d’entrée (8), sélectionner en
outre l’entrée de fusion terminée parmi le groupe
(7) sélectionné, et sortir l’entrée de fusion termi-
née sélectionnée vers l’appareil de stockage
(11),
dans lequel l’information d’état de fusion d’en-
trée (8) inclut en outre une information de sous-
fusion indiquant un groupe (7) incluant une en-
trée de sous-fusion ayant un taux de fusion égal
ou supérieur à une valeur prédéterminée, et
lorsqu’un groupe (7) incluant l’entrée de fusion
terminée n’est pas présent, le moyen de sortie
(5) sélectionne le groupe (7) incluant l’entrée de
sous-fusion, sur la base de l’information de
sous-fusion, sélectionne en outre l’entrée de
sous-fusion parmi le groupe (7) sélectionné, et
sort l’entrée de sous-fusion sélectionnée vers
l’appareil de stockage (11).

2. Appareil de fusion de stockage selon la revendica-
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tion 1, dans lequel,
lorsque ni un groupe (7) incluant l’entrée de fusion
terminée n’est présent, ni le groupe incluant l’entrée
de sous-fusion n’est présent, le moyen de sortie (5)
sélectionne un groupe (7) incluant une entrée valide
qui est une entrée dans laquelle les données sont
stockées, sélectionne en outre l’entrée valide parmi
le groupe (7) sélectionné, et sort l’entrée valide sé-
lectionnée vers l’appareil de stockage (11).

3. Appareil de fusion de stockage selon la revendica-
tion 1 ou 2, dans lequel
l’information d’état de fusion d’entrée (8) inclut une
information de fusion terminée indiquant un groupe
incluant l’entrée de fusion terminée.

4. Procédé de contrôle de stockage comprenant :

la réception d’une commande de stockage don-
nant pour instruction l’écriture de données vers
un appareil de stockage (11) ;
l’exécution d’un traitement de fusion de stocka-
ge des données dans une entrée (6) sur la base
de la commande de stockage, par rapport à un
moyen de stockage (2) pour stocker une plura-
lité d’entrées (6) incluant une pluralité de blocs
capables de stocker des données de bloc, et
une information d’état de fusion d’entrée (8) in-
diquant, pour chaque groupe (7) en lequel la plu-
ralité d’entrées (6) sont divisées, un état de fu-
sion dans la pluralité d’entrées (6) incluses dans
le groupe (7), en association l’un avec l’autre ;
la mise à jour de l’information d’état de fusion
d’entrée (8) associée à un groupe (7) incluant
une entrée servant de cible du traitement de
fusion ;
la sélection d’un groupe (7) incluant une entrée
de fusion terminée dans laquelle les données
sont stockées dans tous les blocs, sur la base
de l’information d’état de fusion d’entrée (8) ;
la sélection en outre de l’entrée de fusion termi-
née parmi le groupe (7) sélectionné ; et
la sortie de l’entrée de fusion terminée sélec-
tionnée vers l’appareil de stockage (11),
dans lequel l’information d’état de fusion d’en-
trée (8) inclut en outre une information de sous-
fusion indiquant un groupe (7) incluant une en-
trée de sous-fusion ayant un taux de fusion égal
ou supérieur à une valeur prédéterminée, et
lorsqu’un groupe (7) incluant l’entrée de fusion
terminée n’est pas présent,
la sélection du groupe (7) incluant l’entrée de
sous-fusion, sur la base de l’information de
sous-fusion,
la sélection en outre de l’entrée de sous-fusion
parmi le groupe (7) sélectionné, et
la sortie de l’entrée de sous-fusion sélectionnée
vers l’appareil de stockage (11).

5. Procédé de contrôle de stockage selon la revendi-
cation 4, comprenant en outre :

lorsque ni un groupe (7) incluant l’entrée de fu-
sion terminée n’est présent, ni le groupe incluant
l’entrée de sous-fusion n’est présent, la sélec-
tion d’un groupe (7) incluant une entrée valide
qui est une entrée dans laquelle les données
sont stockées ;
la sélection en outre de l’entrée valide parmi le
groupe (7) sélectionné ; et
la sortie de l’entrée valide sélectionnée vers l’ap-
pareil de stockage (11).

6. Programme informatique comprenant des instruc-
tions qui, lorsque le programme est exécuté par un
ordinateur, amènent l’ordinateur à effectuer le pro-
cédé selon la revendication 4 ou 5.
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