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THE DESIGN AND IMPLEMENTATION OF
XXXX SATELLITE REAL-TIME
TRANSMISSION SUBSYSTEM

ABSTRACT

The XXXX satellite ground communication system is responsible for the
transmission of original satellite data, the measurement and control data and the
dispatch command. This system plays a vital role in the XXXX satellite career of our
nation. As a part of the system, the communication subsystem aims at making
real-time, efficient, secure and stable transmission of original satellite data between
different sites. The communication subsystem is divided into two parts: the real-time
transmission subsystem (XXXXO01), which provides efficient and reliable
transmission functionality from relay to receiver site; the communication equipment
surveillance subsystem (XXXX02), which enables remote surveillance and
notification message for modem, router, communication transceiver equipment. The
real-time transmission subsystem is running on UNIX communication server installed
in relay and receiver site, and the communication equipment surveillance subsystem
takes Windows PC as its running environment. The real-time transmission subsystem
can provide efficient data transmission for the whole communication subsystem.

Based on the analysis and research to the basic theory and method of
communication models, according to the actual requirements of the real-time
transmission subsystem, we bring forward and establish the communication model of
the real-time transmission subsystem, give general structure design of the system, and
based on the communication model, we explain the function design of the transmitter
and receiver and the design of communication interfaces and communication
protocols which include module devision, inner interface of module level interaction,
implementation of the module function, outer interface of system level interaction and
so on. According to above system design, we implement the real-time transmission
subsystem under UNIX platform.

According to the actual application requirements, we implement a systematical
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test to the real-time transmission subsystem whose result shows that the subsystem
has fulfilled both functionality requirements and performance requirements required
by the whole satellite communication system. Finally, we give some advice on the

optimization of the real-time transmission subsystem.

KEY WORDS: real-time transmission, communication model, message
queue, multi-thread, UNIX
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BAHSEXHHE B

A4-1 BEKEHX
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mModule L]
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f)EFAFI: int initqueve(key_t key), PIEREISE T RE01H FHmsgget.

MEBAFIEUH &4 8 int msgread_log(msg_log_id, &logstatus), PP T R
4; 1 Fmsgrevo

MBAFIE# B : int msgread(int queueid, void *buf), WP ET RLRH
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B RAFIBCR A B int msgwriteStatus(int queueid, char *buf), W ET &R
%A Fmsgsnd.

MEXEAFY: int remmsgqueue(int queueid), WP %E T Z4E 7 Amsgetl.
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Jobld fEdL S
Satld DEKS
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DTo (EREL
DTime 48 &)
DLen 2EK
FGSOverMsg GRbE
TEEO.
int gsRecvProc(int tid);

static void * gsDataRecv(void *arg);
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2. [ REEHIEREH BAFILEBIR RR R AN T EEE R
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.
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2. BELLN BT RRARE

SRS :

1. RALEREI. hskm B s LMK SR T R
preFeE, WUTRD, BEERTHLNEIRER. BAHLNMER, el
EANEKIERER, BR, AT REMTIENE, KEHMEERHIN, FREER
WK WARHAK, ZRARERE—MREMLE LR,

2. BESNMLHBIERREENR S EERAE,

o IR RK LR

SECHef ST i 2 T ) S e T R 2 S PR 0 B S B B R B B
fREIE. FEERLH BRI,

o i EARHREHRIY

AL FTRR SRS, SORNEIEREFN, FTUERBFRZH,

TEMHMATEALRE, EZHF.
- BREAMARE-ERYUE, HEMERER. BB EEhEER: A
13 3R B A QIR IAT FF— A 3 B —NUR B, SR EOR SREdi iR,
TSR AT o BN I SCHHR ST G SCIF R R A FE R (9 AR U4,
NFE— A HER), RN AR BIR TR R B AR R, BEIEEA
BN, HR SRR AT . SEIREEIFE, RAXH
B, HHREW.

EHER— B A BRI R RS B RGBSR, 11T
WO, FRRSRENER, BFRY, EREL, QRS MR, /2
BB EE, B2 NMREEEER, K& socketEH.
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AR4-3 #isocketif R iTA2 924K LK

iH B2 FR FB BN
ControlMessage control Type EHIKR
threadcount SR
packageld a5
FileName X4
LocalPath LR iE
FEEO:

int processmain(int rcv_ctlSock,int datalissock,int tid);

void *data_receive(void *arg);

4.3.2.4 XHAEMEIAREIL IR A
X BAORR ISR B T B

H RS HIR R A

y Hi 2BAFY

HEBY e HeBOR 1% 3 SCA
iz pagiatipsy
Y EBAFI
* y
E::::;:::> AR —IKEWGE R, SREETE
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o
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B 4-27 REpFo Rk mB (HiR)
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BOE, xHRRE, SO R R R AR IR TH B BA S RE AL
il FFAREEHBS.

EFiZRE:
(i o, orens |
B
Open % 0
A
"1 ST B BAB I ER I B Accept i
v v
XAl E %45 TRANSFER_START i &
v v
SO frx 18] SCA SBA B R T B
v v
Bk | kAR
B 4-28 A5l
SRR HITE B .
Aa-4 AN 8K
H R R TR BX
ControlMessageFileTran | controlType EHIRE
type HERH
loopnum - RN
FileName i
pMsg BEGAMHENER
FEEN:

void *openPort(void *arg);
void *ReadMsg(void *arg);
int filetrans();

int filetransProc(int tid);
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@ R o
z

i &R (EH/ER), RS FEadEF

v
HE BRI BT R
'

REFGHE, #iE2H
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'
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RAP BB IE R B, —HEBIRERE OB B, NRiEES &
4 LIk REBHERERYNAE TERTLARE, WA —-HEERABE
M8, —EIELOBE, NGRS RANBES RE ML TERRA, T,
PRI IT: BB E L S, WHRIE S 508 IR SO e SRR,
I BB ROE R B SUE TR O, SR BB E MR AR, &5 e
Xt R, SREEENHSEE.

SEBEXAMHEBRR, HRKHARTRAREENSRED:

R4-5 HEHELLGHEHX

HE A FB BX
BITRA: StateCode KA
IMSRunStateReport ParamNum SHA
RunState RAENE
e 4/ StationID bR
ISKDcsSchCmdTran | FromFileName RARHLES A4
LocalFileName A3
B4 /M4 StationID R
ISKDcsSchCmdRetran | FileType e KRR
5B KT B | MsgLevel 5 84051
B DType R
ISKOCSDataMessage | Jobld el S
Satld TERS
OrbNum PiES
DFrom fEIEIRR
DTo (G
DTime F 336 8]
DLen 28K
text ARHERBAE
FEENO:
void rcv(void);

void connectSy(int type, YKMessage p,int loopnum); //18-tran,17-retran
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void sendtoyk(char *c,int DCSType);
4.3.2.6 BIEZEERIQITHILH
HERAERG R BEPCEERARAZ MM, HREFERMES: A
EHRREMB AR AGER, %GR, CHABPCEEYEMIITER
¥ SULHRE, REGREPC, WREPCHREREAMXAREL, HE
BHANMRERRA: Bk ABEPCHERRAS N EHS, SULE,
REERAEHER, HREEHRRREETER.
- BHERLARREE G e M RRA, #RAEERSREA RIEPC,
HEBAWMT:
FERTTES: RASFRT/E 5 /0 8] A0E 5 /3044210
FRPRA : SRR HR/ 2 5/ 18] B8 53U 2 B R R 1 8
e REIR R 2 S/ B AE S8/ R
s R RSFR T/ 5/ B AE S S B/ R B R
B REFHH R AR A

FEEO:

int sendToJk(int sock, char *status);

S sock R G MIEPCEEMNERT, satusRAEEHIRANE, £X
HhfErg L.

433 RiXimbIRiE FREE Rt

TR R & A R AT R B
4.3.3.1 RGEHIERIGITEA

RIRGL T RAM RE BRI &80T 5RO s M 44
FRARRGEEHIERE A,

FEEZO:

static int startProcess(int tid);

static void tasktblInit(void);

static int taskAdd(int tid,int pid);

static void taskClear(int tid);

static void tasktblDel(int tid);

static int taskparlnit(void);



b SN LS8
static ;foid uTaskClose(int uTid);

static void uTaskCreateFault(int uTid);

static int uTaskStart(int uTid,int mode);

static int uTaskparlnit(void);

static int realTranErrhandle(mainPrcMsg *msg);

‘ static void * msgDisposal(void *arg);

|

static int initialLog(void);

KRB HE BRI T
% PRUYT —— B H&ET
4
o
5 52 B £ i R Wi B B R 3
4 = s T BESIEE
8
B S48 0 R 3 R e 53 0 R
g i 1 IR

B 4-31 KLl &L ms

B, REEHIEBAFIRLRG, EFARIEHNER, AERES,
WRAUERLEOME, HHEELE; FESASHHEEARENG, &
MMM ARFEIGFEARE; FREMNERREESFHLHE WEATE
(Y I A SO R BBA T, ehy AR R ) M PR PR B O A8 Bl A R ) S A i R K 2
BRERE: HERUHEMREESHIHE, WEATERHERRERFI
5, e AR B AR PRI IO AR AR L S R S R R AR R

EANBEXHHIHR:
A4-6 BEN AKX
H BB FB BEX
msg_log mType HAKH
mModule Bhe
mPriority REX
mContent HEAE
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KEHEDRE %

B\ F): int initqueue(key_t key), PIFEI%E T Z401H Fmsgget.

8 3445 5 fS B BA SIS B - int msgwriteFiletran(int queueid,int type,unsigned
short port,int orbit,char *ip,char *path,char *filename, char *Localfilename), P #5%f
%7 A% msgsnd.

5] H & BAFIE H & B : int msgwriteLog(int queueid, void *buf, int mod,int pri,
int type), PI#BE%E T R4 A FAmsgsnd.

MAEBAFIBH &N B int msgread_log(int queueid, void *buf), H#BEET
Z 414 Fimsgreve

MBRBASY: int remmsgqueue(int queueid), PIEBEEET R4 msgetl,
4.3.3.2 RiSinEEHERUERIG TR

BT RE b, FHER AT, WA T RIEERK I
W, B, W, TN, B, BECRR RSN, FRAmuA.
BBERR, 4kaEnT.

THEREDT.

"R S

{

BRI T 5 A 8
#

|

A Hp AR

|

B 4-32 FHRMABRIAAE

FESCA b vt T 3 1) T2 B 504 & [ 3 TCP/IPISOCKET, FIREEE T C/SHERY,
BEEE BRI P i R A T 3, R 45 28 0 R A M UL R, ZE B RSB 2B
B EIRS RSB EER, BERAE, REHE, SREEITERE.

FEMEHIREDT:
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iid T4l e, %X Mm% : )
Fé (RHHR) ]

N vk

SIS (REHB)

ZAHR, BELFR
(RHEHE)

FTP M5 IRMH 8

-~

A 4-33 Anbib @ 3b e CAA

B TCPHMNLF BH# I RIS BR A MR TR, ETCPIPKIAPIH,
M accept F R ARMIE, FFHTHERBERIIEE,

BRI B R BRI A EA SR ATH RN, B RIS — €N
wE, P EEOnE R IR Rl ik

BHBR— ERNEA kR AESEREE, REshaER. TR,
BRI U E T socketiE R, BUCLMEE, BHREIBZMEED, AHBEAL
B AR, BlEREE, KAER, BHAER,

BFERE:
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FEEQD:

int gsRecvProc(int tid);

void * gsDataRecv(void *arg);

int procSendData(procCommu *p,void *buf,int len);
4.3.3.3 RimERER BRI

RIRGRER KRR S B TR
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B 4-35 ZLEmEMHLRRENE

AEREF N ERE, —MENEIEERERSE, 2NMRMNEIRRRE
.

o I

FHBHREEEHROE, FELILIThE:
- S AERIIER BT,
« RGBS AR HIT R R EMEESE R,
v BN R GIE RIS RAHE B R IE 4
v PR AERALE s
. RIHBBAT, BahEmRE,

S RSB R -

1. EHBAFAEMEREE], FUSEMERNREBERNLCE
i

2. XREEF.

3. Belciahlar & IF1E AR B 1 o

4. BELHEEREERAENLNEEREEE, B —LRANEE
S5, XAEFELEsctCBRICREERR. BRERGREEAQEEIEERLENN
FREFRER, BE%O, RANRETFREE.

EHRMREDTE:
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WEh .
B

B4-36 ZitA2ehiAAE

® LI HUR Rk I

FEYFWT:

1, WA ER R

2. BIEZ AL HOR RIS TR,

3. SIRHERESMIERET, SHEAN LB REERE;

4. HERH R S S B B o B A5 IR S 2%

XML T

1. PR —BEAG R, AfseverifiPHblL, ¥HO%;

2. XKALRERE. KEEHIRRHRELNEENGSE, EERK
WL IR RREHEE, BIE, GRENMERERERE, BR, AT RGN
WM, SRR AREIN, PREREK. NRENAE, 2RARER
H— M REMLRE LR,

3. BEZAUNEEKELBENRDERE, RRAEHEREZEIRE
RERSUREEEFER: BRARREHERMRBRE B R4,

4. Gxtmfks a8 @I EsocketiE . HARMIEEN, EHEHK, HENH
BHERREREFR, BRERERRTRER, BIRHERER: HAHkR
FRER, HEGERENREEERFER, FAIBHERER;

o LN RERE

SN AR 4% i 2R 7R o S I SR % R 8 R PR A LI B e o OO B R B B
RelE. TRCBENEBENER. ERPSEFEHT, $5&ENER PR
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B ; ISR R S BT SOR BIMR S B IR T R U R e O
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VESCI R 5 R B BBAS, EE B B, IR Bl B SK B AR 0T i
BAEH, RERVISEATCPER, HREM, FREHERERERRE, &
FE HREM, ULERSIEIT, SaRemikashinBng.

BRFZH:

[ smmsermann, omsun |
................................... # ceececceccccccisesaccsessccessseen—-
Connect B3

y

%% TRANSFER_START #j &
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4% TRANSFER_START ACK iH{ &

¢

IR LM BIRH KR

!

Y
v
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BREIERER

v

&% TRANSFER_STOP i &

v

%% TRANSFER_STOP ACK # 8

Y
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£4-T # Fsocket 4R it 451N X

HEAR FB BX
ControlMessage controlType BHIRR
threadcount | &S
| packageld a5
FileName X4
LocalPath Hith P12
FEEO:

int msTransProc(int tid);

void *msDataTrans(void *arg);

int sendCTRLMessagel (int sockfd, CTRLTYPE type, int count, int num,char
*filename);

int waitAck1 (int sockfd, CTRLTYPE type,char *filename);

int bhyInitial(int num);

void *data_trans(void *arg);

int sendFileData(int fd,int pktstart,int pktend);

static int sendpack(int len);
4.3.3.4 BWTERUOHIEEHSEIREITIRA

W bomE I ERER, BUUREN AR T RENEBIEER— ERERE,
NERFELCR LR ERTRENSERRERNTTHER, BRITHERL
Ja, SABEHTHYT, REHXHIFHNERER X HEREHEB, RE
AR KR T REM S RIS REIE N R . KAESE, SRR

- BRUREEERIER.
TEHRAEMT.
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FEEO:

int filetranyk(void);

void *tranRetran(void *arg);
4.3.3.5 XHEMAZRIRIGITILA ,
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§ RIS
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RlhchbIbis ;
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Connect HHC
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| [ pochmamaaing || | AR
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E TR { | %% TRANSFER_START {8
: ¢ : !
5 TR fix ! XA
E v §
§ AR L K 3

B 4-41 AR R RO T4

XA EIE R

A8 LR IR 8K

H B AR FR BX
ControlMessageFileTran | controlType IR
type HERR
loopnum TR IRE
FileName X4
pMsg EEHLHHENER
FEENO:
" int sendMsgFT(int mqid,char *path,char *filename,char *ip,unsigned short
port,int orbit);
int filetransProc(int tid);
int filetrans(int tid);

void *ReadMsg(void *arg);
int msgwriteFiletran(int queueid,int type,char *ip,char *path,char *filename);
int sendCTRLMessagel (int sockfd, CTRLTYPE type, int count, int num,char

59



Ae s NS |24 i

*filename);
4.3.3.6 MiZX HARIGITRA

HEPCR H R B 5 R sk i e i F R A IR 2 PC LR SR vH M
il
4.3.3.7 XHAEMBERIGITIRAA -

SCAF AR BRI TSl AR, TR MTITRER T, RA T2
BREERR, BATICMREN. I, SRR R T A — MR, Sk
SEEBR R MR, ISR, B3I DA% E BRI RAT O, BT
fFiEs. ABRROBERAC/SEMRIT. EEMERT, XHMREREEN
MR iRt . AR BRI BOR N REIEQEHRTE: RETNH
X R TRE R KRR BT 4 BB S A & RIRE4ES,
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FRE  ARFEWR
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BESRENS NERERTRENREREFRERRS . LMERTRA
BITEE IBM f) AIX F&F, R&KET REUE1TE Windows 2003 F& T

AIX (Advanced Interactive eXecutive) & IBM TR —% UNIX #{ERA .
'BFF 5 Open group [ UNIX 98 4T Ml47#:( The Open Group UNIX 98 Base Brand),
B ATERS 32468 64-MNANFTETIR, AXENARM T 2EHN
CEiN:3c -

AIX SL & AIX H 451 FIA, &3 FF IBM POWER #l Intel 64 f(1A-64)
F&. 1) BEE AIXSL PE|AFAZ#E 2 X (DLPAR), IBM A% T POWER4
i p RIIRGRME T BAMRBEHERATY RIETIRE. 2) BITAEMEERL,
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