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interface requestID
{
// ®kkkkkkkkkkkk consumer control skkkkkkkkkkkk//
// request sharedmemory to consumer from provider (in function set requestFlag = 1)

void request(in short control ,in long byte, in string explain);

//get shared memory ID & get sempahore ID
long getShmID();
long getSemID();

[/ Fx*kkxkkxkkkk*k each component using function s xkkkskkkskkkkkkkkxk//
// get request flagment which tells its phase
// 0:no request , 1: requested , 2 : made shm ,3: process finished

short getRequestFlag();

// inform finishing from cosumer

void setRequestFlag(in short condition);

[/ FxFkkxkkkkkkkk provider control sxkkkkkkkkkk//
// get request sharedmemory’s explain(to make key)
string getExplain();

// get request byte (to make key & size)
long getByte();

// get control 1: add , O:none ,-1l:erase

short getControl();



// shared memory & semaphore ID set (set request flag = 2)
void setIDs(in long shmID, in long semID);
I

Table 1: getRequestFlag() function’s return value and condition
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struct update_inform_connector
{

// Time stamp

RTC: :Time updt_tm;

// explanation of roll for shared memory

string explain;

// shared memory’s byte

short byte;

I
gooooooooooooobooOooOooooooooooDboOObO0O0oOooooooDoOOoD

gooooooooooboooooobOoOooooOoboOooOoO0oooooDooo IbOoOOoODOO
gbooooobooooboooooboooobobobooboboooboooobobooooboo

3.23 0DOOOO

oo00oo0oO0oooOooooooooOooosHkMOOOOOOOOOOOOOOCOOOn
gooooooobooobbooOoOoocpUOOOOOOOOOOOOOOOODOOOOOOOO



00000000000000000000000000 (syn_explain) 00000 (syn_byte)d
000 (syn_data) 00000000 OOOOOOOOOOOO 1byteOOOOOOOOOOOO
ooooo

struct synchronize_database_connector
{

// Time stamp

RTC: :Time tm;

// explanation of roll for shared memory

string syn_explain;

// shared memory’s byte
short syn_byte;

// shared memory’s data
sequence<char> syn_data;

};
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Fig 5: The four test components in single CPU Fig 6: The four test components in two CPUs
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—————————————————— managing list [A]
command : & <13 SHILID[14483458] SEM_ID[8617985] Size[60 byte] Roll[test_structure] Attaching[l]
angle[0] =1 angle[1] =2
angle[2] =3 angle[3] =4 —> Request : Control[-1] explain[test_structure] size[60byte]
angle[4] =5 angle[§] =6 <- Reply : sharedmemory id: -1 semaphore id: -1

-—————————————— managing list
command : 9
angle[0] =1 angle[1] =2 ~> Request : Control[1] explain[test_structure] size[60byte]
angle[?] =3 angle[3] =4 (- Reply : sharedmemory id: 14548996 semaphore id: 8683520
angle[4] =5 angle[5] =86 |——————————————————————— managing list

<1 SHLID[14548996] SEM_ID[8683520] Size[60 byte] Roll[test_structure] Attaching[i]
command @ 10
angle[0] =1 angle[1] =2 . Send[test_structure &0byte] shm id: sem id: 8683520}
angle[2] =3 angle[3] =4 sem id: 8683520}
angle[4] =5 angle[§] =6 sem id: 8683520}

D sem id: 8683520)

@ @ database/client(Read and write)

RE &R Juosvw—o BE tyal RE BR Turw—2 BE ~A7

[« M[<= Reply : sharedmemory id: 14516227 semaphore id: 8650752 ]
command : 0 |——————————————————————— managing list
angle[0] =0 angle[1] =0 <1> SHW_ID[14516227] SEM_ID[8650752] Size[60 byte] Roll[test_structure] Attaching[1]
anglel2] =0 anglel3] =10
angle[4] =0 angle[5] =0

> Request : Control[-1] explain[test_structure] size[60byte]
<- Reply : sharedmemory id: -1 semaphore id: -1

et 1D -> Shared memory ID : 14581765, semaphore 1D : B716283 . N
managing list

command : 0

e e s Sync. Rev[test_structure 60byte] No match data.
angle[4] angle[s] =0 Sync, Rev[test_structure G0byte] Mo match data.
> Request : Control[1] explain[test_structure] size[60byte]

10 <- Reply : sharedmemory id: 14581765 semaphore id: 8716289
angle[0] =1 angle[l] =2 —————————————————— managing list
angle[2] =3  angle[3] =4 <1> SHM_ID[14581765] SEM_ID[8716283] Size[60 byte] Roll[test_structure] Attaching[1]
angle[4] =5 angle[5] =6 £
0 Sync, Revltest_structure 60byte] shm id: 14581765 sem id: 8716289 -
@ @l database2/client(Read only) [ A

Fig 7: The situation : SEM Client Componet request SEM Component to make shared memory
and SEM component is synchoronzing. Left top :SHM Client component(Read and write),
Right top:SHM Component Left bottom:SHM Client component(only read), Right bottom:SHM
component
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[-Sent Data (last data)

(-Recieve Data

Now angle | Now speed Sent angle  Sent speed
Joint 1 0.000000 0.000000 Joint 1 0.000000 0.000000
Joint 2 0.000000 0.000000, Joint 2 0.000000 0.000000
Joint 3 0.000000 0.000000 Joint 3 0.000000 0.000000
Joint 4 0.000000, 0.000000 Joint 4 0.000000 0.000000
Joint 5 0.000000, 0.000000 Joint 5 0.000000 0.000000
Joint 6 0.000000, 0.000000] Joint 6 0.000000 0.000000

Comand [sTop Comand [sToP

-Set send data
( Load last data Send Conmand | Stop

Target Angle Target Spe

100.00 = 4.0 2 100.00 [£ 4000

200.00 = 5l0.00 2 200.00 [%] 5l0.00

3l0.00 = 6)0.00 2 3l0.00 [%] 6lo.00

Fig 9: GUI for communicating H8
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—> Request : Control[1] explain[H8ComBeceiveDatal size[60byte]
<- Reply : shared y id: 7 semaphore id: 11796480
managing list

1> SHM_ID[18933907] SEM_ID[11796480] Size[60 byte] Roll[H8ComReceiveData] Attaching[1]

—> Request : Control[1] explain[HBComSendData] size[60byte]

<~ Reply : sharedmemory id: 18972676 semaphore id: 11829249

managing list

1> SHM_ID[18939907] SEM_ID[11796480] Size[60 byte] Roll[HBComReceiveDatal Attaching[1]
<Z» SHM_ID[18972676] SEM_ID[11829249] Size[60 byte] Roll[HBComSendData] Attaching[1]

—» Request : Control[1] explain[H8ComReceiveData] size[G0byte]

<- Reply : sharedmemory id: 18939907 semaphore id: 11796480

managing list

<1 SHM_ID[18939907] SEM_ID[11796480] Size[60 byte] Roll[HB8ComReceiveData] Attaching[2]
<Z» SHM_ID[18972676] SEM_ID[11829249] Size[60 byte] Roll[HBComSendDatal Attaching[1]

—> Request : Control[1] explain[HBComSendData] size[60byte]

<~ Reply : sharedmemory id: 18972676 semaphore id: 11829249

managing list

<1 SHM_ID[18939907] SEM_ID[11796480] Size[60 byte] Roll[HBComReceiveDatal Attaching[2]
<Z» SHM_ID[18972676] SEM_ID[11829249] Size[60 byte] Roll[HBComSendDatal Attaching[2]

o @vzn vrw Mo 3 | @b No. 4

|| =

7

Fig 10: The SHM component’s console
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gbooooooooooboooboobooooobOoobOoobooboOoooboonoooag
goo0ooooooooooooocOooOoO0ogooooo seMOoOoooooooOoooooDooo
gboooobooobooobooooboooboobooboooooooboooobooobooobooon
gboooooooboooooobooooooooobooobOoobooooboobooboonbn
gbobooooboobooobOobooooboboooooboooooboooo

gooooo cepUOoOOSEMODOOOOODOOOODOOOOOODOOOOODOOOOO
goooocpvbooOooOoOOOOOOOOO0OSEMOOOOOOOOOOOOOOODOOOO
oo

0o

e sharedMemoryManager 100000000
int add(int memorySize, const char *explanation)

o0

0000000000000 oooOooo000oo0ooooon
O00000o0oooooooon
OO
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memorySize :00000O0OOOOO ( byte)

xexplain 0000000000 (MOO)
oo0d:
0000000000010 000000 memory idO00O0O0ODOOOOOODOOOOODODO
OoobOOOOoOO

void erase(int memorySize, const char *explain)

og:
ocooooooooobo0oooobObo0ooooboOoOoooDbooooDoon
ao:
memorySize :0 000000 ODOOO ( byte)
xexplain 0000000000 (MOO)
oo0d:
ooooooodo -1, 000000 1, DOOO0ODOOOoODCoDO o

void eraseAll()

oo
Udb00oboobooboboooob0b0oobobOo0n shared memory OO OOO
O@oooooooooooooo)

void outputList(FILE *fp)

ood

Uob0dbdoOd Shared memory list OO0

oooobobooooooboooobooooobooooon
stdout, stderr OO0 O 0O00O00OO0O00O0O0O00OO

void display()

oo
ooooboooooobooobooon

int returnShmID(int memorySize, const char *explanation)

o0:
OO0O00Oo0oO0O0DO mooooo
og:
memorySize :000000O0ODOO0O ( byte)
xexplain 0000000000 (QO0O)
oo0d:
ooooooo -1, OO000O0OO0 ODDOOoOoo 1o
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int returnSemID (int memorySize, const char *explanation)

ao:
ooooooO0oOdmgoooon
gg:
memorySize :000000O0ODOOO ( byte)
xexplain 0000000000 (QO0O)
oo0d:
oooopooo -1, OO00ODOOO ODogOoIo

void write(int memSize, const char *explain)

oo

0 O00O0D0O0O0O0O00O0DO0O00O0 ipd0o0o («(oooooo).txt)
goooboooobooboobooonooon
gobooboobooboobooooooDooDo

void write(const char* path, const char* filename)

oon

0000000000000 00000 (filename.txt)
oo

dir : DO0O4QOgagd

filename : OO OO0

oodn

00000010000 oooooooobbnooaon

void write(const char* filepathAndName)

oono

O000D0O0O000D0O0O000D0O000 (filename.txt)

oo

pathAndFilename : OO0 O0O0O0O0OOOO0OOordO0ODODO
0ono

gboobd-1g0bobobooboobonobn

e sharedMemoryClient OO0 000000
int read(const char *dir, const char* filename)

ooo

gbooboboboobboobbiddbioobg id0bonbogo
200000000000 0O00000DO00O0O0O0O0ODOO0O IDODOOOObOO0aO0
oo
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dir : DOOOOO

filename : OO OODO

oo0

goboobo-1000b0oobooobooobbonogoo

U 000000000 public OO0 sharedMemoryID, semaphoreID U DO ODOODONO

int read(const char *pathAndFilename)

ooO

O000DOoO0000Ob0000 000000 1d00D0D00O0O0
g2000000000C0C000DOO000DOO0OODOOO IDODOOOODOOO
0od

pathAndFilename : DUO0O0OO0O0OO0OO0O0OOorOOOOO

oo0

ooboob0-1000000000b00ob0b0O0bOOn

int lock(int sem_id, int target=0)

oo

oobdoboiqooooboooooboon

oobooboboooboobooooboobooog

oo

sem_id : 00000 id00000O0O0

target : DO0O00D0O0OO0OO0O0OOOOOOOOO@OOON
gbooooboobooooboooobooboon

ooo

goboobo-1000bo0oobooobouoobbonogoo

int lock(int semphore_id, double timeOutSec, int target=0)

ooo

ooboboiqooooboooooon

ooboobOobooooobooboooobooog

oo

sem_id : 00000 ida00ogooa

timeOutSec : JO00O0OOOOODOOOOOO (O)

oooobooooboobooooobooono -1 00000

target : J000ooO0o00ooooooooooooDo (mooo)
gbooboobooobooboobooooobooogoo

oono

ooboob0-1000000b000b00obbOnOOon
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int unlock(int sem_id, int target=0)

oono

gbodbdiddbgoogogobgobooabo

gboobooobooboobooboobooboonoo

g

sem_id : OO00O0O idO00000O0O0

target : DO0O000O0OOO0OOOOOOOOOOO@OOOD
gobooboooobogoboobooboobooo

ogno

ooboobo-1000000b0o0obooobbononoOon

int unlock(int semphore_id, double timeOutSec, int target=0)

god

gbogobgiddbgoobooboboobo

gobooboboooboobooooboobooog

oo

sem_id : 0ogobg id0oodaood

timeQutSec : DO DOODOOOOODOODOOO (O)
oooobooooboboooooboonbo -1 00000

target : g00oDoO0o0ooooooooooOoooD @ooo)
gbooboobooboobobboobbobn

oo

goboobo-1000000b000ob00oobononOgn

typename<SHARED_MEMORY_STRUCT> SHARED _MEMORY_STRUCT?* return-
Pointer(int id)

U000 shared memory UDOUOOOODOOONO

od

id : OO00O000 4id

ood

gboooobooooobOynLiogd
ooooooooooooobooooooooon

int semaphoreCheck(int sem_id )

gooobobobooooooobobobbogo
oo

sem_id : 00OOOO0O id

ggdn
goooooooooooodobbO
goooooo:100ooon

16



