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2. send_to(site,buffer)
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OSDL MR SUR S Z AR AR L EBEAFT buffer 2 9, T /5 A BEHA send_
to 4. SXFHAE buffer iR ER BN LRE B BHRZ B M3 (packing) k.
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to (site, buffer) it 4 if yosdlca FPR SHBEZ HZRB EHHEF. ME X HMEFE L re-
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8. THMBIFHEIIT PR ELEFSEE P HER.
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7 P ERE FEA T AR
1. £ T REEE &1 DEFINEDB i&4] & #EH B IR € XiEH].
2. ¥ CONNECTDB 5 A& #a i activate_agent #%.
3. ¥ A 358 4 £b 3 Linsert ,delete ,update ,retrieve, PAJ% BB a4k &1 G i B () open,close,
fetch Z5is/) Bl Tkt C MARALE -
FIAT FaRiE A R TR AR
send_to BIEM %
receive_.from iB{E 2
3t receive_from H3 ) 45 BB “Hf EI R TE.
ERTHEYRHEHREERF Agent TEZM T HHEFERIITH K3 OSDL &

AL, EREMIT .
Agent()
{
0OSDL DEFINEDB; fx EXEBT PEEREEE -/
OSDL 1§ £ B s [ BUER P P ohiE BLiM ok « /
OSDL CONNECTDE,
OSDL ¢t BIKE XL /x IR P PENFmAE =/
for (32
{
receive_from (M, buffer}; xS EimiERGa S -/

%t butfer FITHF 7R A FBE) OSDL FHA A #RIR &5 command #4
switch {command # }
{
CASE command_1:
% ¥ ecommand. 1] OSDL 4] ;
X3 F B ITE R 5 osdlea #* AL,

CASE command_k:
% 7 command k ff§ OSDL 4],
T HIFABITERS osdlea RI“HIFE "I,
tsend —to (M, buffer}; /v B EGHERDITER «/
i

}

W1 — TR BT — A& E 4 i OSDL ighl C B LR R AN ES
R SAEE LA o4 T HNERF S AERE TR A% U (PACKING code) 5
“HRE" LB (UNPACKING code) i 434 & C iR 4L
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I R T T
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M1 #% OSDL Fif)iR a5 C XM

R R N E E R R T 34 /% Open the root cursor to get ready for operation. # /
/#+  OSDL.SMP1, An ¢xample of C—OSDL program. */ 35 OSDL OPEN e0)
PR R I T I I R R R 36 for (yosdlca. oadlcode =44 )
37 /% Repeatetaly get a DEVICE inatance until no  « /
/ ®  TFirst indicare the Database to be used  # / 38 /% more is available, -/
OSDL DEFINEDB "gpl /cambase’) 38 {
fw Define VARSs to be ysed in OSDL staternents. * / 40 /% Use c0 to get DEVICE instance. ®f
OSDL define section begin 43 OSDL FETCH c0
char dev —type[10], 42 ATTRIBUTE device—nr
int dev—nr,str—nr; ' 43 INTC sdev—nry
OSDL define section end, 44 if (oedlea. osdleade<Z0) /%  Bn error occurs K/
/+ Define communication area with the database. » / 45 010 errexit; i
/% The osdlca is a C structure x/ 46
osdl include osdlea; 47 for {ycedlca. osdleode 1= 4;)
48 /* Repeatetaly get 8 STORAGE asscczated  » /
mein() 45 /% with DEVICE instance until no moreis
{ 50 1 /« available, %/
strcpy{(dev—type, "cart” ); 51 OSDL FETCH <1
/ *  Open dawabase firar. =/ 52 ATTRIBUTE STORAGE _NR,
OSDL connectd 53 INTO istr—nr)
/+ Define & cursor hierarchy and its guery. # / 54 if Cosdlea, padleode<0) goto errexit)
QOSDL DECLARE RESULT ¢0 /% c0is theroot. # / 55 / + Display the required information. “/
FROM RETRIEVE device —nr, storage—nr 56 printf(" %d %d \n" ,dev—nr,str—no};
CONTEXT DEVICE[type = ,dev— type] # STORAGE 57 }
VIEWFOINT DEVICE; 58 }
QSDL DECLARE CURSOR <1 /* ¢l is mchild of cO.  #/ 39 O5DL COMMIT
FOR 5TORAGE §0 0SDL CLOSE ¢03
WITHIN c0; 61 OSDIL DISCONNECTDB;
62 exit;
/»  Insert an instance in DEVICE class = / 83 errexit:
0SDL. INSERT DEVICE 64 OSDL CLOSE e0¢
< DEVICE— NR =202, EQIP="V-- MTool, TYPE = *cart® 65 printf (" An OSDH. error occurs!® );
ey 66 !

iRz EREFIE C IBFELE R Master 2/

P R I N SR SR S SO Sy | 27 activate — agent ('@ yournode’ ,MyAgent) ;
/% The Master C program generated from oadl. smpl by = / 28
/% C—0SDL through replacing OSDL statements, The */ 29 /% Insert an instance in DEVICE claas » /
/+ replaced OSDL statements are masked by comments, » / 30 /% % % » » OSDL INSERT DEVICE
N R R Ty 31 <. DEVICE—- NR =202, EQIP="'V—_MTool, TYPE = "cart’
>y oW/
/% % » ¢« QSDL DEFINEDR 'gpl/cambase/@yournode’;y * / 32
33 PACKING codej / * for INSERT DEVICE with
/4  Define VARSs to be used in OSDL statements. “ 34 command # ="INSERT]* «/
OSDL define section begin 35 send — 10 (@ yournode , buffer},
char dev—type[10], 36 receive—from(*@yournode’ , buffer) ;
int dev—nr.str—ors a7 UNPACKING code) /# for INSERT DEVICE » /
OSDL define section end; 18
/% Define communication area with the database, « / 39 /# Open the root curscr to get ready for operation. # /
S+ the C arructure osdlca, %/ 40 /4w wwnx OSDLOPENcly =/
asd] include osdleay 41
42 PACKING codey /»  for open c0 with command #
main() 43 ="QPENc0" «/
{ 44 send —to{’@yournode” ,command — buffer) ¢
char « buffer[] /% used to trnsmit command & data  » / 45 receive— from ("@yournode’ , result — buffer)
i UNPACKING code; /# for OPENc0  »/
stecpy (dev— type, Tcart” ) 47
f» Open database first. -/ 4B for { josdlca. code 1 =4;)
49 /% Repeatetaly get s DEVICE instance untilno  » /
fe w2y x OSDL comnectdby */ 50 /» more is available. »/
51 {
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52
53
54
55
56
57
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59
60
(3]
52
63
64
5
66
&7
68
13
70
7
72
73
T4
T
H
ki
%
74
80
21
32
83
84
o3

1%
20
n
22
23
24
25
26
27

29

/w  Usec) to get DEVICE instance,  «/
/% % = s «0OSDL FETCH ¢0
ATTRIBUTE device—nr
INTO .dev—nry/ »

PACKING code; /» for FETCH <0 with
command # ="FETCH' »/

send —to("@yournode*, buffer)

receive—from ("@yournode? , buffery

UNPACKING codes /% for FETCHe0  «/

if {oadbes. cade<<0)
/ * =n error occurs LY

goto extexit;

for (yoedlea. code | = 4;)
/#  Repestetaly get a8 STORAGE associated  # /
/#+ with DEVICE inastance until no more is~ * /
{ /% availabls, */
F» » v » x«OSDL FETCH el
ATTRIBUTE STORAGE—NR;
INTO str—nry » /

PACKING code; / #  for FETCH cl with
command# = 'FETCHel' »/

2end — to( " @yournode” buffer )

receive— from{" @ yournode*  baffery

UNPACKING code; /+ for FETCHcl #/

if (osdlea. code<<0)

#OLo errexit)

/+ Display the required information, »/
print{{* ¥d ¥d \n” ,dev—nr.atr—no)y

86
.1
1]
)
99
9]
42
8
54
85
48
97
98
9¢
100
101
102
103
104
105
106
107
108
10%
110
m
112
113
114
115
116
117
118

}
/& % & ' » OSDL COMMIT, * /
PACKING code; /# for COMMIT with command #
= "COMMIT’ =/
send—1o(' @ yournade”, buffer) ¢
receive — from{ '@ yournade’, butfer) s
UNPACKING cadey /+  for COMMIT =/

/% » » # % 08SDL CLOSE 0y “/
PACKING code) /»  for CLOSE c0 with command #
= ‘CLOSECC” /f
send—ta ("@yournade’ ;buffer) 3
receive— from ("@yournode”, buffer)y
UNPACKING codey /#  for CLOSEcD =/

/= # » + » OSDL DISCONNECTDB; » /

PACKING code; /«  for disconnectdb with command #
= *DISCONNECTDE’ ®/

aend— to("@ yaurnade™ ,buffer} 4

receive— from (@ yournode’ , buffer)

UNPACKING code; /#  for disconnectdb  » /

exity

errexit,
F# w & » wOSDL CLOSE c0y = /
PACKING codey /+  for CLOSE ¢f with

command # = 'CLOSECO"™ =/

send - toC '@ yournode” ,buffer)
receive— from ('@ yournode” ,buffer)y
UNPACKING code; / » for CLOSE c¢ »/
printf{* An OSDL error accursl”);

B3 saff 3100 C MR Agenmt HEF

PR I I N A R AR B A I I I S BN
/% The Agent C program generated from osdl. smpi by = /
f+ C-0SDL. ./

AR R R I I I R A A
QSDL DEFINEDB ‘gpl/¢ambase’;

/#  Define VARs to be used in OSDL atatements. *f
OSDL define aection begin
char dev—type[107;
int dev—nr.atr—nry
0SDL define zection end)
/v Define communication azes with the database, «/
/%  the C structure asdica, %/
oadl include cadlea

Agent()
{
chat #buffer{]) /+ used to trnsmit commend 8 data  * /
QSDL connecedb

/* Define a cursor hicrarchy and its query. )/
0OSDL DECLARE RESULT <0
FROM RETRIEVE device—nr, storage—nr
CONTEXT DEVICE[type= dev~ type]* STORAGE
VIEWFQOINT DEVICE,
OSDL DECLARE CURSOR ¢l
FOR STORAGE

ac
31
32
33
34
35
36
37
ag
39
40
41
42
43
44
45
46
47
48
49
5G
51
52
53
54
55
58
57
58

WITHIN <0y

for{ss}
{
receive — from{’@XMnode’  buffer},
TUUNPACKING codey
switch{command) / * command is from UNPACKING +/
{
case "INSERT1* .,
/+ Insert sn instance in DEVICE class  # /
OSDL INSERT DEVICE
< DEVICE— NR =202, EQIP="¥ - MTacl,
TYPE="cart">>,
PACKING code; /» for INSERTL; »/
case *OPENc0" .
f#  Open the root cursor to get ready
for operation.  « /
OSDL OPEN =0y
PACKING code; / #
caae *FETCHcO"
/+*  Use o0 to get DEVICE instance,  # /
OSDL FETCH c0
ATTRIBUTE device—nr
INTO ,dev—nr;
PACKING codes /%
case "FETCHc1”;
OSDL. FEFCH oL
ATTRIBUTE STORAGE —NR;,

for OPENe0y  » /

for FETCHcO =/
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59 INTO ,str—nry [:1:] PACKING code; /% for DISCONNECT DB  #/
&0 PACKING codey /# for FETCHel #/ 70 }/+ endof CASE »/

6l case "OOMMIT" , 71
62 OSDL COMMIT, ki send —to(*@Mnode® ,buffer); / ¥  send back the result
53 PACKING code; /» for COMMIT =/ 73 of the execution of a command ~ # /
64 case * CLOSEc0” 74 if command == "DISCONNECTDB"
65 OSDL CLOSE c0; 75 hreak; /%  the time to get out the loop  * /
66 PACKING codey /» for CLOSE <0 #/ 76 Y /% endofloop #/
67 case *DISCONNECTDB* : 77 /% AGENT’s work is over] %/
68 OShIL DISCONNECTDR, 78 } /» endof Agent =/
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THE IMPLEMENTATION STUDY ON A DISTRIBUTED C
PRE_COMPILER FOR CIMBASE

Zhou Lizhu and Wang Xiaojing

(Department of Computer Science and Technology, Tsinghua University, Beijing 100084)

CIMBASE is a distributed heterogeneous database management system de-

signed for Computer Manufacturing Systems. One of CIMBASE’s important user inter-

faces is a C pre_compiler that enables a user to access remote databases in C programs.

This paper first describes the main functions of this C pre_compiler and then discusses its

implementation issues, especially on the design of supporting communication commands ,

Master/Agent program structure, their working mode, and some related algorithms as

well.

Key words  Object_oriented database® , distributed data base, pre_compiler”.
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