
host

 host 
processor

 host memory

computational 
storage system

computational 
storage system

computational 
storage system

100

110

111

120 120 120

112

...

Fig.1

1/14



controller

computing 
namespace

sub-system 
local memory 

namespace

non-volatile 
namespace

200

210

220

240

230

Fig.2

2/14



host

controller

computing 
namespace 0

 sub-system 
local memory 

namespace

 computing 
namespace 1

321

322

323

324

program

310

program program320 323a

322a
program

323b

Fig.3

3/14



host

controller

computing 
namespace

sub-system 
local memory 

namespace
non-volatile 
namespace

421

422

424

423

410

input datainput data

output data
program

422a

S432

S442

S443

S431

copy
S433

successful
S441

execute
S444

successful
S451

read
S452

result

420

Fig.4

4/14



co
m

pu
tin

g 
N

am
es

pa
ce 50

2

S
L

M
 N

S
 0

1

m
em

or
y 

ra
ng

e 
1

SL
M

 N
SI

D
=

50
3

St
ar

tin
g 

B
yt

e=
20

 M
B

L
en

gt
h=

10
 M

B

m
em

or
y 

ra
ng

e 
2

SL
M

 N
SI

D
=

50
3

St
ar

tin
g 

B
yt

e=
60

 M
B

L
en

gt
h=

20
 M

B

S
L

M
 N

S
 0

2

m
em

or
y 

ra
ng

e 
se

t 
1

m
em

or
y 

ra
ng

e 
1

SL
M

 N
SI

D
=

50
3

St
ar

tin
g 

B
yt

e=
10

 M
B

L
en

gt
h=

10
 M

B

m
em

or
y 

ra
ng

e 
2

SL
M

 N
SI

D
=

50
3

St
ar

tin
g 

B
yt

e=
50

 M
B

L
en

gt
h=

20
 M

B

m
em

or
y 

ra
ng

e 
3

SL
M

 N
SI

D
=

50
4

St
ar

tin
g 

B
yt

e=
0 

M
B

L
en

gt
h=

25
 M

B

m
em

or
y 

ra
ng

e 
se

t 
2

0M
B

10
0M

B
0M

B
50

M
B

co
m

pu
tin

g 
na

m
es

pa
ce 50

1

F
ig

.5

5
/1
4



controller

computing 
processing 
component

first memory

second memory

600

601

603

604

602

first storage 
area

Second 
storage area

606

607

First memory 
unit 611

Second memory 
unit 612

Third memory 

unit 613

Fourth memory 

unit 614

Fig.6a

6/14



controller

computing 
processing 
component

first memory

second memory

600

601

603

604

602

first storage area

second storage area

606

607

second storage area

first storage area

.
.
.

.
.
.

First memory 

unit 611

Second memory 

unit 612

Third memory 

unit 613

Fourth memory 

unit 614

Fig.6b

7/14



 
 

8/14 
 

 

Fig. 7 



 
 

9/14 
 

 

 

Fig. 8 



 
 

10/14 
 

 

Fig. 9 



controller

computing 
namespace

sub-system 
local memory 

namespace
non-volatile 
namespace

600

601

608

604

602
second 

memory

610

first 
memory

computing 
processing 
component

603

609

Fig.10

11/14



 
 

12/14 
 

 

Fig. 11 



controller

computing 
processing 
component

first memory

second memory

600601

603

604

host

605

602

first storage 
area

second 
storage area

606

607

Fig.12

13/14



configuring a respective memory area for input data / output data in a 
process of executing a program by a computing processing 

component

refreshing the input data / output data in the process of executing the 
program into the respective storage area in batches sequentially; and 
a size of the input data / output data in the process of executing the 
program is greater than a capacity size of the respective storage area
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