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Timer Realization Based on UMTS Core Network
GAO Lin WANG Quan

(School of Electronic Information Engineering, Tianjin Economic and Financial University, Tianjin 300222, China)

Abstract To implement the call connection protocol of UMTS core network; a timer design was proposed by the way of
software, developed and researched in the environment of WinCE real-time embedded system. Based on relative time al-
gorithm proposed, the timer program, which data structure is constructed by single linked list and relative time item,
creates a single time thread and insertion/deletion functions to realize the multiple-timer logic regulated by UMTS pro-
tocol. In the embedded systemn programming, we applied mutex method to implement the synchronization in communica-
tion between the timer thread and insertion/deletion functions, and adopted heap management method to realize the dy-
namic allocation and release of memory. The paper discussed the technique and the structure of the plan with key code
and analysed the relative WinCE mechanisms and UMTS protocols. Experiments prove that the design, which has the

qualities of low hardware occupation and high program efficiency, with good real time ability,is suitable for timer pro-
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gramming in communication protocols based on embedded system.

Keywords Timer, Link queue,Relative time,Core network, WinCE
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struct tgent {

int tq_timeleft; / * time to expire * /
DWORD tq_time;

/ % time this entry was queued. * /
HANDLE tq_port;

/ % port to send the event, %/
DWORD tq portlen;

/ * length of "tq port" */
NOTIFICATION tq_msg;

/ % data to send when expired, * /
structtgent * tq_next;
/ * next in the list * /
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Tk delta HIEWTF .

FHEENZ , delta={RIR AT B] +-FFF B F B A RZ
delta=FRFH FEMNE, HEBE, delta=delta— {45
AREFE]

TR ERRB R IT, A CF T WinCE [F25 8181, 41
#THFR. WinCE /e AR LA #R1E R G B IF it
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s TR RAL T F R BAFIHLE], It B&E T HIIE & X TR
EWRMERHEK. £ WinCE f, AN R T E0EEH
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HANDLE CreateMutex( tgmutex=CreateMutex(NULL, FALSE, (TEXT(" wcdmatim-

LPSECURITY _ATTRIBUTES lpMutexAt-  eMutex"));

tributes, BOOL bInitialOwner, LPCTSTR Ip- 7
while (TRUE)

Name) ;

2% IpMutexAttributes(M ASEO MM B HEF . S5 { if (tqhead == NULL)
blnitial Owner(BI AZHO A i /R A B S, R K E MR {
TRUE, £/RYAR B 5F LRER, ERMRHLE D printf("Wcdmatimer SuspendThread!");
BB YRR R ID, BB ER L AR LT ERE Suspend Thread(tqpid) ;
BRE; R ER FALSE, #/R YHHRFASFTELRE CurMSec=GetTickCount () ;
FLEFFRMLERE ID BRI RBEEENR, ERWR lastrun=CurMSec;
MFHEERA. S8 IpNameBASE) I— M4, % Sleep( TIMERGRAN) ;/ * real-time delay * /

B AU BEROEE R BT RAROTASE, 1
£ 1pName 5 — A B8 B 7746 B T % B 4% BRI DG 72, T 3 3K
blnitialOwner 1 F B 2 B T BE 20 . 1118 IpName %

18, 7= — AR R AR

WaitForSingleObject (tgmutex, INFINITE) ;
CurMSec=GetTickCount();
now=CurMSec;

delta=now—lastrun;

IR Z R BUR T WK Bl —~38 15 B QIR B B A1 if (delta<C0| | delta>TIMERGRAN  10)
B8 B FAE delta=TIMERGRAN;
Q) BEHRE lastrun=now;
BOOL ReleaseMutex(HANDLE hMutex) ; while (tghead! =0& &.tghead->>tq timeleft< = delta)
SH hMutexCABHO X — 1 T EBHE R 8 59 <
KRG R CreateMutex FBGEH . delta —= f-qhead—>tq_timeleft;
BBV A AR R B AR $R R s R s e tghead
1B RIRI tghead=tghead-~>tq_next;
(B)FRFRH LocalFree(tq);
WinCE $4t 1 H#p 5 Re R 80 WAL B 5 E LW }
RH A WaitForSingleObject %Y. if (tghead)
DWORD WaitForSingleObject(HANDLE hHandle, tghead->>tq_timeleft -=delta;
DWORD dwMilliseconds) ; ReleaseMutex(tgmutex) ;
% hHandleCASHO 3t MM, S dwMilli- /
secondsC3ii ASH0 R EReaTE], AL D BRP, AR EReatfE return OK;
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WaitForSingleObject sg¥GR BIEINT i .
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iB[|l WAIT_TIMEOUT, #8758 #t A MR, 348 B 3 £ B RS
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)R HH LM R B WAIT FAILED, '3

AHREMBEBEEICBRERR, FEHEASH KRS [Now-CurMSeo  deltaznow—lastrun |
HoEFEEHMA R ERSER, KN ITHARER /
B, ENSEETAMAT WnCEABEEREG I TRER

Lastrun=CurMSec

PR AR, i T LB RS IRAL B e SRR R R R
& 3 B
SE B AR LR AR SRRV I T BT « A ]
DWORD WINAPI wedmatimer(LPVOID Ippara) F de ] ta-TIMBRORAY
( :
DWORD now, lastrun; IE;
/ * times from system clock =/ ——f‘Ethhead—nimeleft-tqhead'nimeleft—mh—————
int delta; ——
/ * time since last iteration * / BRERE
struct tgent * tq; z ;ﬂﬁ'

CurMSec=GetTickCount();
Lastrun=CurMSec; EH3 EnHAKEnEs
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P7E. Windows CE. NET B =ERNFZE45H, YR H
F BUNFREZERNE. SNFZEEWMITRL, AFEHE
WA A =4840, RS 8. B A E B TR,
ASCHTR R RR A TSR, TSR AR S R
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LPVOID HeapAlloc(CHANDLE hHeap,

DWORD dwFlags,
DWORD dwBytes) ;

S% hHeap J# AS%, FAE K5 AL WFFBR O 3E )
i (B HeapCreate l¥GR D . B4 dwFlags AMASH, 7]
# S HEAP_NO_SERIALIZE 5, HEAP_ZERO_MEM-
ORY; fr8 E S H0 AR ) HeapCreate B . 24
dwBytes A SE HAB BT

X4 BB RE TR SR BB, 38 [l — M8 1) BT 43 AL N AR B
RITEEE; BN, R EIFAE

ERTEHE AR T B 5558 Local Alloc pR% R F 3k 53 BC R
BOABAR GRS RAEEK . RE READSEORH
B et HEHFR FHASHREFRHE. £EFREIR
ZE R HBARER BERAIIT. B BRERF
&, 38— int A

SER SR AR RCRABNT,
int tmset ( HANDLE port, DWORD portlen, PNOTIFICATION

pmsg,int time)
{
struct tgent * ptq, * newtq, * tq;
newtq= Local Alloc(LPTR, sizeof (struct tgent));
newtqg->>tq_timeleft=time;
CurMSec=GetTickCount() ;
newtq->>tq_time=CurMSec;

(void) tmclear(port, pmsg);  WaitForSingleObject (tgmutex, IN-
FINITE) ;
if (tqghead == NULL)
it
tqghead= newtgq;
ResumeThread (tqpid) ;
ReleaseMutex(tgmutex) ;

return OK;

}
for (ptq=0, tq=tghead; tq; tq=1tq->>tq_next)

ReleaseMutex(tgmutex) ;
return OK;

}
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B BT BRI BT AT 55 B A B A 2R R AT I BR e e
WIERF B 4. MBRETHAODSROEIEN G Ent2sE
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ER IMBRT, B ASRERE, RS HRERER
7L, ERRB S SHEIL R EN. YR RIAFTEMBRRN
ZE B ER B ARG PRIk, RS, 8 Local-
Free BRI WinCE MB350 o B0, 44 77 8 X BRI B R 56
BE BHERE. 2RB%0R E— R sk e of 4 (
BRPOFEMNE ) int BHRPYE,

WinCE HERBR B FIE 0T -

BOOL HeapFree(HANDLE hHeap,

DWORD dwFlags,
LPVOID lpMem) ;

2% hHeap S AS 0, HA8 W A7 G SR BRI B0 3 A0 AR
(H1 HeapCreate IREGRH]) . S dwFlags A ASE B E
2 ¥ & HEAP _ NO _ SERIALIZE 0x00000001, n] & 2%
HeapCreate B # 9 flOptions, Z¥{ IpMem R A S, H
R HE AR TR 5T X R B By HeapAlloc si#GR 15! .

R EHERI B R R AR AR R [ RAE

SE 2 B AR P GRS N R .
int tmclear(HANDLE port, PNOTIFICATION pmsg)

{

struct tgent * prev, * ptq;
int timespent; WaitForSingleObject(tgmutex, INFINITE);
prev=0;
for (ptq=tghead;ptq! = NULL;ptq=ptq->>tq_next)
{
if(ptg->>tq_port = = port& & (ptg->>tq_msg). m_msgcause = =
pmsg->>m_msgcause® & (ptg->tq_msg). m_message= = pmsg-
>m_message& & (ptq->>tq_msg). m_IpGlobalPass = = pmsg->>
m_lpGlobalPass)
{
CurMSec=GetTickCount() ;
timespent= CurMSec - ptq->>tq_time;
ReleaseMutex(tgmutex) ;
LocalFree(ptq);
return timespent;
}
prev==ptq;
}
ReleaseMutex(tgmutex) ;
return ERROR;
}
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