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Design and Performance Evaluation of a RPC Algorithm using Queue
Dong Sic Yun'- Byung Kwan Lee'

ABSTRACT

This paper presents the design technique and the performance evaluation of RPC(remote procedure call) algor-
ithm using queue on the micro computer, workstation and PC’s under UNIX System V, The existing RPC algor-
ithm is after calling remote Procedure, it must has be returned in order to run next instructions. But if it is not
done so, it must wait indefinitely. To solve this problem, a message transfer method which uses gqueue is
adopted. And the improved RPC algorithm that can process in sequence is designed and implemented.
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glzlol},
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import(r_pname, interface_description, adress);
AAZEATole] Folw mAlA L7 Asted
puames] Qo) = Folsh 47 Tz A Fol 9 Fa
5 W=z dolghlclzd FEE ZeAFo
ole}.
marshall(arguments, interface_description);
arguement® WERIE 3t AF3v] 915t
QB o~ P o] gote] WA LA Fo|
ojch.
unmarshall(arguments, interface_description);
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transmit(address, message[message]); .
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A& AFste 2E WAA o2 EHAd =

;{)rocedure pname(argument);

while(not result_arrived);
receive(result);

return s

import(r_pname,interface_description,address) ;
marshall(argument,interface_description) ;
transmit(address,r_pname,argument);

unmarshall(result,interface_description);

(R 4) T2 AIFO| 1 D AR o] HE)
(Fig. 4) Procedure 1 Client stub type

procedure SERVER stub.
{

loop {

registration(r_pname, interface_description, address):

vwhile(not arrived_request):
receive(address, r_pname, argument.) ;
unmarshall (argument, interface_description):
local_call{r_pname, argument):
marshall(result, interface_description):
transmit(address, result) :

(O 5) Z=2AlF0{2 M AE =29 ZE]
(Fig. 5) procedure 2 server stub type
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ipc_perm
*page_first
page._cbytes
. bage_gnumber
page_gbytes
page 1spid
page_lrpid
page_stime
page_rtime
page_ctime
page_last

(8 7) "Ho|X| 7 A=
(Fig. 7) Page Queue Data Structure
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o] dAe] =279} H o)A A, last pagesnd, last
pagercve} Ho]x)e] F= A 7k3 wg AjFS B=
ok &3 ipc_perm®] A EFEE (28 §)F g}

user id

| _group id
creator’s user id
creator’s group id !
mode 7
sequence

(33 8) ipe_perm XpER=
(Fig. 8) ipc_perm Data Structure
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struct page
{
struct  page *page_next /= ptr to pext page on g =/
long page_type: /* page type */
short page_ts: /% page text size =/
short page_spot: /%t page text map address */
}:

(22! 9) Ho|X| =
(Fig. 9) Page Structure

struct msgid_ds

{
struct ipc_perm:
struct page *page_first:
struct page *page_last:
ushort page_chytes:
ushort page_qnus;
ushort page_gbytes:
ushort page_lspid:
ushort page_lrpis;
time_t page_stime;
time_t page_rtime;
time_t page_ctime;

}:

/% operation permission struct =/

/% ptr to first pageonq %/
/% ptr to last page on x/
/* current # bytes on q =/

/% ¥ of page on g =/

/% max # of bytes on q */
/% pid of last pagesnd */
/% pid of last pagercv 2/
/% last pagesmd time =/
/% last pagercv time %/
/% last change time */

(22 10) HO[X] F XABEFXE
(Fig. 10) Page Queue Data Structure

struct ipc_perm

{
ushort uid;
ushort gid:
ushort cuid:
ushort cgid:
ushort mode:
ushort seq:
ushort Key:

}:

/*
/x
/x
/x
/x
Vi
Vi

owner's user id =/

owner’s group id =/
creator’s user id =/
creator’ s group id =/

access modes ®/

slot usage sequence number =/
key =/

(& 11) ipe_perm
(Fig. 11) ipc_perm data structure
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# include <sys/types.h>

# include <sys/ipc.ho>

# include <sys/msqg.h>

int msgetl (msqid, cmd, buf)
int msgid, cmd:

struct msgid.ds +buf;

(= 12) RPC MO |/
(Fig. 12) Controlling RPC Queues

CE ) HOIR| =&
{Table 1) Page call variable

52 Wy ¥ & 7 B
key L7HAR key g A4
opperm 878 &5 98 Ag AF
flags L7 Aol ¥H L AR
1 w4 7] flags QRS AEE7] 4F
CPPE-TREY | Namm ol g
A28 FFo] HYE of vl MR Fido
msqid FERF T80 HA gow I
(-1E ug
client service
progran daeron
> Machine B
callrpe() exarte
v > reguest
function
call
———
i service| arvice
, executes
return
——
. request answer
completed
return
<
reply
program
cantinues

/% page manager algorithm =/
{page assign()

page free head create:
laop:
page assign for lock;
if ( assign pointer := page)

delete page(1).
assign for uplock:
initialize deleted page:
page return:

} else

page return for lock:
if (retwrn pointer:=page)

return pointer {=> aszign pointer:
return | assign for unlock:
goto loop

return ,assign for umlock:
sleep call:

goto loop:

%age return()

page free head create;

page retarn for lock:

return pointer page :

return for mmlock:

if (assign hold process)
wakeup call;

(23 13) Remote Procedure Cali2] SAl Tz2E3
(Fig. 13) Communication protocol of RPC
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(Fig. 14) Page manager algorithm
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/ = page transfer algorithm =/
page sepd timer()
{

channel lock:

if (chamnel= page )

{

channel unlock:
interrupt transfer;

}
page send()
{

chanpel head create:

page types for channel create:

channel wnlock:

chanpel page insert:

channel page counter increse:

channel unlock:

if (realtime page !} transmit page numbers)
{

if (timer active)
timer active out:
internpt transfer:
1
if (timer not active)
timer active :

(33 15) Ho[x] &4 g02|E
(Fig. 15) Page send algorithm

page recieve()
{

channel head create;
vector number for channel decision;
channel unlock:
page delete pointer of channel <= tmp:
page field of chamnel initialize:
channel unlock:
for

{

a queue insert page :

(T8 18) HIOIX]| 4l g2 [E
(Fig. 16) Page recive algorithm
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