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ARt — /N — DS

/X0 TA TV EDOD) VT AN T —RXEZTHAAIRY/
read(fd, request_buf, sizeof(request_buf));

/3
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ARt — /N — D
{

/¥ ATV DY VIR NT—REFGHIAHRF/
read(fd, request_buf, sizeof(request_buf));
/¥ T ARG LT ARV AT — X AL/
generate_response(request_buf, response_buf);




/5

ARt — /N — D

/¥ ATV DY VIR NT—REFGHIAHRF/
read(fd, request_buf, sizeof(request_buf));
/¥ T ARG LT ARV AT — X AL/
generate_response(request_buf, response_buf);
/¥LRARV AT —R%7 74T > b~axk[E*/

write(fd, response_buf, response_buf_size);
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AU 78 — /N — D RE

SN —

i
/X0 ATV R ODY IR T —REGTHAKLY/

read(fd, request_buf, sizeof(request_buf));
)7 T X b L AR X

generate_response(request_buf, response_buf);

/FLARVRT —R% 7 747> F~1&E*/

write(fd, response_buf, response_buf_size);

77V =2 avEREOME (eg, HTTP H—/nN— Fy v at—/—)
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HAH) R — /N —DRE

/¥ AT EDODY VIR NT—XEGHIART/
read(fd, request_buf, sizeof(request_buf));
/¥ TR ML RR VYR T — X 2>/
generate_response(request_buf, response_buf);
/FURRVRT—=R%& 7 747> b~XK(E*/

write(fd, response_buf, response_buf_size);

OS oINS X T LOa—)L
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/¥ AT DD Y VIR NT =X ZimMIABRT/
read(fd, request_buf, sizeof(request_buf));
/¥ T ARG LT ARV AT — X ALY/
generate_response(request_buf, response_buf);
/¥LRRVRAT—=R%& 07 74T > b~XKE*X/

write(fd, response_buf, response_buf_size);

OS oINS X T LOa—)L
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ARt — /N — DS

)7 TRk
read(fd, request_buf, sizeof(request_buf));
/¥ T XML ARV R T — X ER*/
generate_response(request_buf, response_buf);
L AR R
write(fd, response_buf, response_buf_size);
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Systems Design and Implementation (OSDI 10).(https://www.usenix.org/conference/osdi10/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating 8 5

Exception-less interface: syscall page

write(fd, buf, 4096);

l _ Bl syscall [ number| args [siatus
entry = free_syscall entry(); number

e st I
entry->syscall = 1;

entry->num_args = 3;

entry->args[0] = fd;
entry->args[1l] = buf;
entry->args[2] = 4096;

entry->status = SUBMIT;

while (entry->status != DONE)
do_something_else();

return entry->return_code;

12



https://www.usenix.org/conference/osdi10/flexsc-flexible-system-call-scheduling-exception-less-system-calls

Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating
Systems Design and Implementation (OSDI 10).(https://www.usenix.org/conference/osdi10/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

Exception-less interface:

syscall page

syscall

entry = free_syscall entry(); number

/* write syscall */
entry->syscall = 1;
entry->num_args = 3;

entry->args[0] = fd;
entry->args[1l] = buf;
entry->args[2] = 4096;

entry->status = SUBMIT;

while (entry->status != DONE)
do_something_else();

return entry->return_code;

write(fd, buf, 4096);}’ BED write Y XFLI—L

number] args |siatys | return
ofargs| 0...6

code

12
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Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating
Systems Design and Implementation (OSDI 10).(https://www.usenix.org/conference/osdi10/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

Exception-less interface: syscall page

write(fd, buf, 4096);

_ syscall flnumber| args |sigtys | return
entry = free _syscall entry() aumber Sl

/* write syscall */
entry->syscall = 1;
entry->num_args = 3;

entry->args[0] = fd;
entry->args[1l] = buf;
entry->args[2] = 4096;

entry->status = SUBMIT;

while (entry->status != DONE)
do_something_else(); \ FlexSC 72 & ZALEDAL

\\:fturn entry->return_codei4///

12



https://www.usenix.org/conference/osdi10/flexsc-flexible-system-call-scheduling-exception-less-system-calls

Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating

Systems Design and Implementation (OSDI 10).(https:

www.usenix.org/conference/osdil0/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

Exception-less interface: syscall page

write(fd, buf, 4096);

_ B syscall [number| args |stgtys | return
entry = free_syscall entry(); aumber Sl

/* write syscall */
entry->syscall = 1;
entry->num_args = 3;
entry->args[0]
entry->args[1]
entry->args[2]
entry->status = SUBMIT;

fd;
buf;
4096;

while (entry->status != DONE)
do_something_else();

DR MRV MY ZE5

return entry->return_code;

12
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Exception-less interface: syscall page

: i CHTY MY Fa—HY—=E/ReE
t fd’ b f' 4096 4 ~
write(fd, bu Vi L EREOREAEY FlhE

syscall fnumber| args |statys | return
numberjof args | 0..6 code

entry = free_syscall entry();

/* write syscall */
entry->syscall = 1;
entry->num_args = 3;

entry->args[0] = fd;
entry->args[1l] = buf;
entry->args[2] = 4096;
entry->sta;

_ 71— — 72 FTUAr—a v
while (ent ——

do_some? = i\ﬁX:E ) \ ] =
return ent X H—FILRL v R

=7l FF . .
7 — 2 L HEERE 1 — IV HEE 12
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Systems Design and Implementation (OSDI 10).(https://www.usenix.org/conference/osdi10/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating 9 O

Exception-less interface: syscall page

write(fd, buf, 4096);

J

_ B syscall [number| args |statys | return
entry = free_syscall entry(); aumber Sl

/* write szscall */
-> — u

entry->num_args = 3;
entry->args[0] fd;
entry->args[1] buf;

entry->args[2] 4096;
entry->status = SUBMIT;

while (entry->status != DONE)
do_something_else();

return entry->return_code; (write (& 1)

12



https://www.usenix.org/conference/osdi10/flexsc-flexible-system-call-scheduling-exception-less-system-calls

Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating

Systems Design and Implementation (OSDI 10).(https:

www.usenix.org/conference/osdil0/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

Exception-less interface: syscall page

/* write syscall */
entry->syscall = 1;

write(fd, buf, 4096);

J

_ B syscall [number| args |statys | return
entry = free_syscall entry(); aumber Sl

entry->num args =
entry->args[0]
entry->args[1]
entry->args[2]
entry->status = SUBMIT;

fd;
buf;
4096;

while (entry->status != DONE)
do_something_else();

518 D% EE

return entry->return_code;

12
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Systems Design and Implementation (OSDI 10).(https://www.usenix.org/conference/osdi10/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating 9 2

Exception-less interface: syscall page

write(fd, buf, 4096);

l _ Bl syscall [ number| args [siatus
entry = free_syscall entry(); number

e st I
entry->syscall = 1;

entry->num args = 3;
entry->args
entry->args[1]

entry->status = SUBMIT;

while (entry->status != DONE)
do_something_else();

5|# %18 %E

return entry->return_code;

12
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Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating
Systems Design and Implementation (OSDI 10).(https://www.usenix.org/conference/osdi10/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

Exception-less interface: syscall page

write(fd, buf, 4096);

l _ N syscall [number| args |statys | return
entry = free_syscall_entry(); number code

/* write syscall */
entry->syscall = 1;
entry->num_args = 3;
entry->args[0] =
entry->args[1l] = buf;

entry->status = SUBMIT

while (entry->status != DONE)
do_something_else();

AT —2X%ZSUBMITAZEHE

return entry->return_code;

12
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Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating

Systems Design and Implementation (OSDI 10).(https://www.usenix.org/conference/osdil0/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

Exception-less interface: syscall page

write(fd, buf, 4096);

J

entry = free_syscall_entry

/* write syscall */
entry->syscall = 1;
entry->num_args = 3;

entry->args[0] = fd;
entry->args[1l] = buf;
= 4096;

entry->status = SUBMIT

while (entry->status !'= DONE)
do_something_else();

AT —RR%ZSUBMITAZE
return entry->return_code;

12

94


https://www.usenix.org/conference/osdi10/flexsc-flexible-system-call-scheduling-exception-less-system-calls

Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating
Systems Design and Implementation (OSDI 10).(https://www.usenix.org/conference/osdil0/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

Exception-less interface: syscall page

write(fd, buf, 4096);

a—H—22fH 70—y as
_____________ = -

entry = free_syscall_entry

/* write syscall */
entry->syscall = 1;
entry->num_args = 3;

entry->args[0] = fd
entry->args[1] bu
4

f
entry->args|[2] 096;
entry->status = SUBHIT,
while (entry->status !'= DONE)

do_something_else(); EAA—FL AL Fid SUBMIT jK8E
=LEY . UL TR b OMERELT 3

return entry->return_code;

12
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Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating
Systems Design and Implementation (OSDI 10).(https://www.usenix.org/conference/osdil0/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

Exception-less interface: syscall page

write(fd, buf, 4096);

l 1—Y—2 77V r—3v
————————— == e -
entry = free syscall entr " N
g -7 - R H—%ILZX Ly R
/* write syscall */ 71— A 4T

entry->num_args = 3; =) ?&Hb B — xILEEEE

entry->args[0] fd;
entry->args[1] buf;

I P e
entry->status = SUBMIT;

entry->args[2] 4096;

[:while (entry:>status = DONE%]
do_something else(); FPFYS— a VI RTF— & RH
return entry->return_code; DONE (27 % & T

12
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Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating
Systems Design and Implementation (OSDI 10).(https://www.usenix.org/conference/osdil0/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

Exception-less interface: syscall page

write(fd, buf, 4096);

l 3—H—ZH

entry = free_syscall_entry
/* write syscall */ H—Ib
entry->syscall = 1;
entry->num_args = 3;

entry->args[0] = fd;
entry->args[1l] = buf;
entry->args[2] = 4096;

entry->status = SUBMIT;

[:while (entry:>status = DONE%]
do_something_else(); H—F Ry FIEAEHET LRE
return entry->return code: f&R Zreturn_codelli&E L 7=1%
Y - Z5— 42 Z%DONEICEE

12

97


https://www.usenix.org/conference/osdi10/flexsc-flexible-system-call-scheduling-exception-less-system-calls

Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating
Systems Design and Implementation (OSDI 10).(https://www.usenix.org/conference/osdil0/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

93

Exception-less interface: syscall page

write(fd, buf, 4096);

/* write syscall */
entry->syscall = 1;
entry->num_args = 3;

entry->args[0] = fd;
entry->args[1l] = buf;
entry->args[2] = 4096;

entry->status = SUBMIT;

while (entry->status !'= DONE)

l 1 —H — 2= ] T7Ur—vav

——————————— I HEAEY i
entry = free_syscall_entry

do_something_else(); FAU b D A TR ) — ZLDRID R Y &
return entry->return_code; '-'/H\:;ﬁ)( € U %1@. DTTT') : (‘.: T‘

syscall BFICESI AVTXF A IOV EFERX 2R

12
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Systems Design and Implementation (OSDI 10).(https://www.usenix.org/conference/osdi10/flexsc-flexible-system-call-scheduling-exception-less-system-calls)

Livio Soares and Michael Stumm. 2010. FlexSC: Flexible System Call Scheduling with Exception-Less System Calls. In 9th USENIX Symposium on Operating 9 9
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— 20 .. 50
o 18 c 45
16 % 40
g 14 g 35
5 12 2 30
; 10 & d§3 25
:=§ 8 T = 20
E 6 @ 15
< 2 —
>, N II g 0 0
—E 1 2 4 8 16 32 1 2 4 8 16 32

CPU cores [#] CPU cores [#]
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195 CPU O# x> 1 DI THD

c FIZEFETIE2DD CPU a7 %#RIFBFIABLTWI-DT, 5
ElizTnXLy FzREL CPU TEHN L THS

EXD2F vy a A XDRORBRELRTHESICES

BHRIFEEXTDIFT7TT
W2 CPU (32-core) m1CPU (16-core) W 2 CPU (32-core) m1CPU (16-core)
— 20 .. 50
o 18 c 45
o 16 2 40
) (@)
§ 14 8 35
o 12 9 30
o c —
= 10 & g 25
= 8 3 =20
£ 6 3 15
5 4 2 10
Q. —
t: g I o, |
5 0 S 0
= 1 2 4 8 16 32 1 2 4 8 16 32
CPU cores [#] CPU cores [#]

1CPUDOKFFOADEL CPU a7 THHEDLTA - 7
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MAT S CPU D= 1 DICLTHSD

c FIZEFETIE2DD CPU a7 %#RIFBFIABLTWI-DT, 5
ElizTnXLy FzREL CPU TEHN L THS

EXD2F vy a A XDRORBRELRTHESICES

BHRIFEEXTDIFT7TT
W2 CPU (32-core) m1CPU (16-core) W 2 CPU (32-core) m1CPU (16-core)
— 20 .. 50
o 18 c 45
o 16 2 40
) (@)
§ 14 8 35
o 12 9 30
o c —
= 10 & g 25
= 8 3 =20
£ 6 3 15
5 4 2 10
o - 5
t: g I 3
5 0 S 0
= 1 2 4 8 16 32 1 2 4 8 16 32
CPU cores [#] CPU cores [#]

1CPUDEEDAAR L CPU I7HTHMBENATHA -7z FEXE2F vy a4 XIIHEICEELNHY X9
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