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WEEMRE [Functional overview]

AR, TOEROEEMEOHBLELRET B,
This unit provides function of process management
1=y MIE

2=y M4[Unit Name] avR—3 > b HZ[Component 2=y MKE[Description]
Name]

#*—7—51 L ¥ b [Owner Dir]
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common_library NativeService This function provides common common_library
processing for process
management functions.

HSREEEHA [Function detail]

AWEO O RAEENEBICOVWT, EL2FAFIEEZUTICRT.
The main functions of process management are as follows.

1.70EABUEBRET %,

270 AEBULIS TOEREENT B,
3.TIsic7At ANo. 2 &7 3,

4 Monitoric 7O A ERE BT .
5708RTN—T5%EKT %,
6ERLAETORETIN—TICEHT B,
7.70ABOBMBICI 2 —FT v IR, X T EFRAT S,
8.ALvY REERT %,

1.Set process property

2.Create process based on process property

3.Register process number to Tls

4.Register process information to Monitor

5.Create process loop

6.Register process to process group

7.Use mutex and semaphore way to realize exclusive process
8.Create thread

Y7 b 7H#RE [software block]

common_library® 7' 0y 7% LFICTRY,

block diagram of common_library is as follows.
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A—R 4 —R EAPI—E [Use case and APl lists]

Usecases and APl lists of common_library are as follows.

AEBER 21— R4 —A—E [External factor use-case lists]

FHNEBER T —R i — X —E& [Table. External factor use case list]

1—RT—RES WeeHhT IV dA—RT—2R% A—R5—R%ERRT> wE
API
[use-case number] [function category] [usecase name] [note]
[APIs that realize the
usecase]
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common_library_Process_0 Process TOtABMHRE CL_ProcessCreateAttrlnit
01 CL_ProcessCreateAttrSetCg
set process property roup

CL_ProcessCreateAttrSetC
puAssign
CL_ProcessCreateAttrSetDi
sableCloseFds
CL_ProcessCreateAttrSetGid

CL_ProcessCreateAttrSetGr
oup
CL_ProcessCreateAttrSetH
oldFds
CL_ProcessCreateAttrSetNa
me
CL_ProcessCreateAttrSetSc
hedule
CL_ProcessCreateAttrSetSt
ackSize
CL_ProcessCreateAttrSetUid

common_library_Process_0 TOERER CL_ProcessCleanup
02 CL_ProcessCreate
create process CL_Processlnit

CL_ProcessTerminate

common_library_Process_0 Cgroup CL_ProcessCreate
03 CL_ProcessCreateCgroupAt
Cgroup trinit

CL_ProcessCreateCgroupAt
trSetCfsBandwidthControl
CL_ProcessCreateCgroupAt
trSetCpuShares
CL_ProcessCreateCgroupAt
trSetMemoryLimit
CL_ProcessCreateCgroupAt
trSetMemoryUsageNotificat
ion
CL_ProcessCreateCgroupAt
trSetRtThrottling
CL_ProcessCreateCgroupCl
assify
CL_ProcessCreateCgroupC
reate
CL_ProcessCreateCgroupD
elete

CL_ProcesslInit
ProcessTerminateGroup

common_library_Lock_001  Lock Lock CL_LockGet
CL_LockMap
Lock CL_LockProcesslnit

CL_LockRelease
CL_LockSystemlnit
CL_LockUnmap

common_library_Thread_0  Thread ALy R CL_ThreadCreate
01 CL_ThreadCreateAttrlnit
thread CL_ThreadCreateAttrSetNa
me
common_library_Sem_001  Sem Y7+ CL_SemWait
semaphore
common_library_Monitor_0 Monitor Monitor CL_MonitorGetEntry
01 CL_Monitorlnit
monitor CL_MonitorSearchDestroy

CL_MonitorSearchlnit
CL_MonitorSearchTimeout
CL_MonitorSetEntry

common_library_Tls_001 Tls Tls CL_TIsGet
CL_TlsInit
Tls
common_library_Region_0  Region Region CL_RegionCreate
01 CL_RegionDestroy
Region CL_RegionAlloc

CL_RegionFree
CL_RegionCleanupAdd

ALPNIE TS5 —1— AR5 —R—% [Internal processing error use-case lists]
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FAEMET 5 —1—X 4 ——E [Table. Internal processing error use case list]

I5—%% [errornumber] #8EH 5TV [function d1—2R4— R4 [use-case
category] name]

common_library_Process_E  Process TOtEREmR

rror_001

common_library_Lock_Erro  Lock Lock

r_001

70+t XM’ E [set process property]

BEE [Overview]

Clientfll CHEIR L fBIBIC T O E ROBH DR EEEHZET 5.

¥ CL_ProcessCreateAttrinit)2 3 —JL 9 2% Z & THEEONHILEERTE 3,

R Y ¥ [return value] f#% [notes]

GEB) ZoBETIK. Clientfll CHRELZEBEICKRESN LT ROTT O ADBEIEHFI NS HIFTIEA W, CL_ProcessCreate ()

TClientflI R L7=MEEE KA VI THEL 7R ROBEN R Eh S,
Set process property to the area which is secured by Client.

X Initialize the area by calling CL_ProcessCreateAttrinit() function.

(note)At this time, process property is only set to Client area, but hasn't been updated.

Call CL_ProcessCreate () to specify the area which is secured by Client as a pointer and then process property is reflected.

=5 v X [Sequence]
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sd 70 AR E )

ServiceA

<<unit=>
: common_library

oI OEARMODARE0SUT T2

Clear process property as 0

]

oY OEABRMICHLT. 7OEALERETS

Set process name to process property parameter

]

|Set user ID to process property parameter

BT OEARMICHL T, A~ IDERETS

]

oI OEABRMICHLT. ZL—TIDERETS

Set group |1D to process property parameter

]

IO 7 O ABMICHL T A7 Ya— IRy —&
BEEARETS

Set schedule policy to process property
parameter

BHOTOEARMICHLT. IV —TOEEEH
ETH

Set group to process property parameter

7

BT OEABMICHL T, CPURIL %55
ETH

|Set CPU assigned time to process

property parameter

“|Set stack size to process property

L

BEOTOERBMICHL T RIvIF4 XD
BERETE

parameter

TSet hold Fds to process property

5I%Hgo)thRE'ﬁF:ﬁb‘CJﬁEﬁT%FD%B

R TE

parameter

1
e —
L
|
! CL_ProcessCreateAttrSetStackSize()
1
e —
1
|
| CL_ProcessCreateAttrSetHoldFds()
1
e —
T
! CL_ProcessCreateAttrSetDisableCloseFds()
1
e —

TSet forced close Fds to process property

MO 7Ot ABMICHLT, FDD#&E D

closeBEHB/AEETS

parameter

EIBOTOERBMICHL T.CGroup& 4 I
HETD
Set CGroup name to process property
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u<_________:| _________ 'J_| |parameter

.‘l)

FAPID TS —&M4IE, 5O IS —ThY, REFLELFEL.
IZ—Uy—vINEBERERTUEETICL,

The APl error is paramter error and isimpossible to occur.
If error is returned,stop process should be done.

7Ot X &ER[create process]

BEE [Overview]

TOtEREERT B,

create process.

BB 7O ADEMICIE. TOEABMREAPIZFERLTHREL.,
Clientfll TR L =$BIBDRA V9 ZIBET %,

ERL-F7OERERKRT %5BE1LCL_ProcessCleanup() & d—I/L§ 2 WEMNH 5, CL_ProcessCleanup()DREYIEHT (BR3h: F7OER
HY)) OB, BYEBELI-LTIHENH S,

Use process property set API to set process property.
Specify pointer of data area which is secured by Client.

Call CL_ProcessCleanup() If users want to open process which is successfully created.

& —4r VR [Sequence]
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sd 7Ot zm; )
: common_library
[
\
|
\
|
\
‘ |
ref
process attribute setting
I
\
|
\
|
| |
| CL_Processlnit()
. m FOERGIEILERTS
- ——————————— Initialize process
|
B |
\
| CL ProcessCreate() | <<create=>
_ o _forkh Process A F7OEAGE(fork)&1TS
Create sub process
0 |
k= | execve()
N |
\
|
\
|
\
|
\ : |
ref |
process menitor |
|
‘ |
|
\ | |
‘ I |
| <similar-AP|= |
| CL_ProcessAbort() -
‘ KT Ot 2&WHENE T L\ ES fforced to stop process |
. [ |
| L | !
1 CL_ProcessTﬁr‘rﬁinate() | <<di§‘tll&;3¥>> :
i
F7 O AR KIEIT
kill sub process
‘2
.< ______________
T |
| |
‘ CL_ProcessCleanup()
“ C:Ij F 7020 B (wait)&E1T5
- ——————————— KFTAEAFETERTEETI—ILTEIE
| Recycle sub process.
T | #call until all the sub process are recycled
|
o ‘ )
FAPID TS —RHR, IO IS —ThY, RREELFEWL,
Io—U—v3Shic Bl T EAITIZE,
The APl error is paramter error and isimpossible to oceur.
Ifzerror isreturned,stop process should be done.
FAPID IS —RMHIX B BOD IS —THY. BREFLELFEL.
IS—US—rENBSIt. Cl_ProcessCleanuplcd U T &EFU—2 Py L R T IMEBAITIC L,
The APl error is paramter error and isimpossible to occur.
If error isreturned,call CL_ProcessCleanup to clean signal and stop process should be done.

Cgroup[Cgroup]

BEZE [Overview]

FNEBIE, ERLAETOERETIN—TT 2HEELIRHBT 5,

This function can make the created processes as a group.
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¥—r v X [Sequence]
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sd Cgroup )
s common_library
| [
| |
ref
process attribute setting
I T
| |
| CL_Processinit() !
: gl
|
|
! | [FBOCGourREOAREDSUFTE
| i Clear CGroup property parameter as 0
| CL_ProcessCreateCgroupAttelnitf -7
D Tj 3B OCCoupMEDCPURI S TR BAEETE D
| Set CPU assigned time of CGroup praperty
== ]
N CL ProcessCreateCgroupAttrSetRtThrottling(y - =~ 7 7 I PaRIEs]
N E 3810 CGroup BT 0 Bandwidth Control BIEIC PUR
L §JU‘B§'T?FEZ%EQCET§’ | CPU d 7
- ___L -~ 4Set Bandwidth Control assigned time o
CL_ProcessCreateCgroupAttrSetCfsBandwidthControl()}- CGrauplpronelRaT e ]
1
7777777777777777777777777 | g\%ﬂ(g%%@r?upE'ﬁ@CP%ﬁﬁ%%ﬂ%ﬂ%%ﬁ%Eﬁ:E?&
oy CL_ProcessCreateCeroupAttrSetCousharesl). - - - — - - __ |set relative assigned time o roup property parameter
e
| _‘EJ\%S(CDCGroulpE'ECD)(’EU%UHEE%EEIET%: ﬁ
-:_ CL_ProcessCreateCgroupAttrSetMemoryLimitd - - - - - - Set memory limit of CGroup property parameter
1 = 3 —
————————————————————————— E IO CCGroupBIED ATV ERIBA AR ET S
Set memory usage nofication of CGroup property parameter
T CL_ProcessCreateCgroupAttrSetMemoryUsageNetifieation(r © - b--
e
| BIEDCCroupBHERSCGroupEER T2
T CL_ProcessCreateCgroupCreate() | _ - - - - - - — = Create CGroup based on CGroup property parameter
S T gl
|
T |
(I -
_ProcessCreate == -
| CLP C 0 create
_fork) . Process A
_____________'2 ____________ execve()
L |
|
|
| |
| |
| \
| CL_ProcessCreateCgroupClassify() ‘
3 Tj SRl OEAEEELECGrouplc R ETS
_________________________ I Set created process to specified CGroup
| | \
<similar-AP|> ‘
| CL_ProcessAbortGroup() |
XTOE2EHFERT L,T._L‘iﬁ‘;‘f’forced to stop process
|
CL_ProcessEuthanizeGroup() |
| KTOmeecd A5/ Uk I T O e REHE T LAWBE |
| /stop process after 10msec interval
| \
. | \
| ProcessTerminateGroup() <<destroy>> |
killpg() |
N
o ____’® _ __________
i |
| |
| BT bf:CG(oup%F]UK%‘g"é
| CL_ProcessCreateCgroupDelete() _ _ _ - - - - - 4 - r--1 Delete specified CGroup
. m
T |
| |
!
:Il.lr’\l/r\—u—z A A1 AlErT = md ] =T ER A 4B %
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AAF IV L TS bk AV L T U a0 AR LR e
TS UF—UINICIBSIE T MEBEITIZE,

The AP error is paramter error and isimpossible to occur.
If error is returned,stop process should be done.

*2)

FAPID I Z—FM4I3, 5O I —ThHY, RERELBEL.

IF—F—w3IhiBSIE CL_ProcessCreateCgroupDelete(lc &y F I —FI7 A LEHIRRL A& T MIEBEITIT L&,
The APl error is paramter error and isimpossible to occur.

Iferror isreturned,call CL_ProcessCreateCgroupDelete() to delete group file and stop process should be done.

*3)
FAPID IS —&MH, 58O IS —ThY ZERELFRL,

IS—UF—2IhB S, ProcessTerminateGroup(JIc £ F7 Ot 254 T, Cl_ProcessCreateCgroupDelete(JIC £ U7 L —F T 741
LAHIRRL, T NEBETICE,

The APl error is paramter error and isimpossible to occur.

If error isreturned,call ProcessTerminateGroup() to stop sub process and call CL_ProcessCreateCgroup Delete() to delete group

file then stop process.

Lock/Lock]

BEE [Overview]
ALIBIE, T 2—TFT v 7RIk DHHOFIEEEE 2R T D,

Realize exclusive process function by mutex way

& —r v X [Sequence]
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=d Lock J

ServiceA <<unit>>
rcommon_library

Tl Locko 7. 33— S AOMBILERS
S e N KUATLARBTIEDHADETETIIE
———————————————— nitialize lock file and mutex.
< Initialize lock file and
#Only execute once because of thisis a system
T | common processing
|
| |
| CL_LockProcessImt(_) - Llock 77 L EA—TF a2
. '_"?Ij '''' Open lock file
e —
|
T |
| CL_LackMap() |
e o e Lock 77/ L&YY T 35 AN
< - - " - - —-——————— Map lock file
- |
‘ CL_LockGet() |
o Ttill - ﬁj ______ 51T VI AR OYI %D AN
K- > Lock mutex
L] s TN
\ T~
| ! <similar-AP|>
| |CcL_LockNowait()
\ | [XIa—Fvs20OvERETICIS—cgaRt
| JError will occur if users do not wait mutex lock
\
‘ CL_LockRelease() |
] "‘*'—-.__E“q
K== === === === === T3 A OV EREART S N

L | Unlock mutex

<________‘1__‘_“_‘;‘_‘;q_"ﬁjh~h‘
-

|
|
! |
| |
t‘l)
FAPID TS —Ff L, BIHO TS —ThY, AERLELBAL,
IZ—)y—VEhEESRE T MBI T IS,

The APl error is paramter error and is impossible to cccur.
If errorisreturned,stop process should be done.

" lock7FP AN ET =T T2 AN
Unmap lock file

t2)

FAPID TS — &M, 5 IBO TS —THY ARFEELERW,

IS5 )& —vENBER. CL_LockUnmap(ic kY S a—Fv 7 RE7yv 7L R T EBAETHITE,
The APl error is paramter error and isimpossible to occur.

Iferrorisreturned,call CL_LockUnmap() to unmap mutex and stop process should be done.

AL v R[thread]

BEE [Overview]

A4LIB(L, pthread_create()IC& B AL v RERMEEEIRET 5,

Create thread with pthread_create().

o=V R [Sequence]
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sd AL vk

<<unit=>
:common_library

| I B0 S FREE0 T TS
ear thread property as
| CL_ThreadCreateAttrinit) _ - - - - = J -=-1 P
. ™)
e mmm e T |
T | Jm&mxbwﬁﬁﬁnxbwﬂ%%ﬂﬁTé ﬁ
CL_ThreadCreateAttrSetNamal)l - - -< 4 - - - Set thread name to thread property parameter

e m

| CL_ThreadCreate(start_routine)

<<create>>
pthread_create()

Thread A

‘ ‘

ALy RDEREITS
Create thread

ALy R T I/FIFBWS, ALy F:(Dﬁg‘ T
start_routine()O#& T BE& 723,

is the stop of start_routine()

Thereisno |/F of stop thread,so the stop pf thread

1)
FAPID TZ—RM1E, 51 MO TS —ThHY, ARFELELBL.
IZVF—vEhicBaIER T NEETICE,

The APl error is paramter error and isimpossible to oceur.
Iferror is returned,stop process should be done.

< 7 # [semaphore]

BEZE [Overview]

AUNBIE, £V T AL BHbHIEKREE R 2.

Realize exclusive process function by semaphore way

& —4r VR [Sequence]

-15-
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sdtv74 )

ServiceA <<unit>>
:common_library

Retry to get semaphore of assigned time

________ 1 _-;:;:;'_‘aj——--?EEE%EW??#G)HE%%%-}(T% ]T

t‘]j

FAPIO TS —H M 5 MDD TS — F1LT7INTHY FERELFRW,
IZ—US— SN BeRE T BT ICE,

The APl error is paramter error or timeout error and isimpossible to occur.
If error isreturned,stop process should be done.

Monitor/Monitor]

BEE [Overview]

FLEBIF, ETOEAORELRFET 2HMEERMT S,

Monitor provides function to maintain process status.

=4 v R [Sequence]
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sd Monitor J

ServiceA <<ynit=>
: common_library
| |
| | HEATVZ71) /cl_monitor@ AL %E1TS
| | Initialize share memory file/cl_monitor
| L
CL_Monitorlnit(l - - --=-="T
| orir
\_F ________ . 1_ _______ m
| : gﬂonitor'fﬁiﬁ%EQE"d’%
t monitor information
| e
| CL_MonitorSetEnteyf)- - ==~ 7. k-
________ S
| MonitortE5R=ES T3
| | Get monitor information
Lo

Initialize Monitor information list

B1ED Monitor B R &AL T2 j

|

|

|
| CL_MonitorSearchlnit(y - -~ ~ .~ r

S e m

Get Monitor information list

Monitor&¥R'JANEEIE TS j

- -

Destroy Monitor information list

g1# D MonitorfE2k'J A bR TS j

t‘l)

AAPIDIZ—FMIX 5O IZ7—ThY . AERLELEEL.
IZ—)9—VEhBEIg T MEETIL,

The API error is paramter error and isimpossible to occur.
If error isreturned,stop process should be done.

2)
FAPIDITZ—HME, 5 IO TS —ThHY, FEHELLFEL,

I5—)F—2Eh18& 1. CL_MonitorSearchDestroylc kU T M= R MERRHML & T NBEITHZ S,

The APl error is paramter error and isimpossible to occur.

If error isreturned,call CL_MonitorSearch Destroy to free entry list and stop process should be done.

Tls[Tls]

217 -
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BEE [Overview]
ALIBIE, ERLETOEROREBIEHREHET 2HEEEERET D,

Tls provides function to control identification information of process that has been created.

=5 v X [Sequence]

sdTls J

ProcessA <<unit>>
rcommon_library

1o Register PNO to identify created process

} _________ wi ]

e S

|
: | [EMLAFOERE#BITEEDPNOEZE lj
|

Return registered information of proces

TOERICERINT- B A =) lj
=1

o*l)
FAPIDRY B staticEHD 7 RL AR T &, TS —REELFEWL,
Thereturn value of APl is an address of static variable and isimpossible to occur.

Region/Region]

BEE [Overview]

RegionDAmM., FIH. FAM. HIFREEEZIRILT 2.

Region provides function to maintain memory mapping create, allocate, free, destroy.

o —4r v X [Sequence]
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sdlibcommon region)

ServiceA <<unit>>
: common_library

L___ |Createreagion list

|
: | ReagionJAMEXEM TS ﬁ
!

Reagion JAMZ1HEFKTZ
| Alloc reagion list

| ReagionJA M5 1{4-HIER T2
T | Free reagion list

- | Reagion JAMEMETS
| Destroy readion list

| | Region cleanup%iEfNd 2
| | Add reagion cleanup list
| 4

t‘l)
FAPIDIZ7—RHREIBOIZ7— LR OB THY. BERLELREW,
ISV hBa e T MEBEITICE,

The APl error is paramter error or heap full error and isimpossible to occur.
If error isreturned,stop process should be done.

.

BAPID IS —HRBIEFFIBMDIS—. tL{FE—T DB THY, REFELEL R,
I5—)F—EhiBEIE. CL_RegionDestroy()lc&YRegionZ 7z "ML & T IMEBEITSC &,
The APl error is paramter error or heap full error and isimpossible to occur.

If error isreturned,call CL_RegionDestroy() to free reagion object and stop process should be done
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