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Abstract

Desktop visual sharing is the basic function of "Multiuser
Application," such as CSCW, distance learning, and virtual
classroom. This paper depicts how to apply distributed shared
memory technology to develop remote display sharing system. We
treat video memory on different PC's video adaptors as distributed
shared memory to fulfill shared virtual desktop system. We also take
distance learning as an example to demonstrate our approach can
apply to "Multiuser Application” widely.
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System) » $ #Er£ X Window = F » #{B X
Window client-server #4434 » 24 — 18 X multiplexor{1]
168 X server 8 X client &5 ¥ 4 « $ = a5 4%
BT B S B8 [2] -

BELEG T ZRARE » BEF T HEF
FANZARARE LTELAGBRB L ALE
EEBeyi A PRI 2 2 X Window
Tt REREXGERECHELTR NSRS
EBRERBA OB OERE  Errstitpte
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Windows 95 4 £ 4 4 k. -
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PC EERBATHHHERANSEE 7F(VGA
card) k &5 42 3. 32 1% 42 (video memory ,or display
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AWXeBEZ—R A Windows 95 F &3 —
B 2R AARER EM R @B E PC
RMLIEAE — Bt - BREEAMAA T ok
A 24& &2 (Distributed Shared Memory, DSM) [4]#) #
#,% PC HEMBELT ~EEBGL AR ML
% i (virtual shared video memory space) -
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# #(0S modification)[7] » & Windows 95 & —7
EHAELAG%, BARMNEEDRAAERAREC
BAOFALARNEERALRBAAGLARIER
HrEpia, WMAEER user-level B ETEL IR
HXESYH BB L, FE-REHRAFY, &
A4 48E £ context-switch $tk, ¥R EH LA
B A hmE - GNAMLTERORTRERN
/0 + Lt VO memory, #&ERAHKTAANAEHR
BratEEA Il RENa, EA-EEL
Z MR8 4L & 7 ¥ B (video memory management
device) & #p oy, #HudmeEt PC HaR
MEsiey o AER -

& (B —)F7 &, FHA99] A Windows 95 VxD(virtual
device drive)sy#a 4, & VGA Bedniz X 2B~
A BRENBFO], SA—BELHE L
(system-leve)iR MR EHEBE Z R EHAMLIE
2 o5 4 X £ A & — B M (shared memory
consistency) » b VO # BeyE A, —F@BAEILY
Ao cBaEs SR AR A R AR
— X B G S 4 % context-switch #4F #4548
I ERBERGYE -

windows system
GDI
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- VGA display driver
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{ memory management
e device
VGA hardware
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31 oK EARRTERE
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(distributed shared video memory)&yi#iE &, sb—i@
Mz S RLEETEREGE:

1.4 M 321 8% {2 1t 22 B (shared memory address
space)

2.3 0% 88 — B ik ® #7 T (coherence granularity
unit)

3.— 2t # =5 (coherence policy)

4.3 R IR AR

Sy LR EBEEEZHE T OM

management responsibility)

1.shared memory address space: £ IBMPC %2
#BF, FRESFLOAMZERLAHA memory
mapped 1/0 #97%, £ PC R EMEERT —&
64K ahie e g ek gt 2] — B R R B e R ARIER

B 3%, s E# A bank-switch & &8 T S48/ 5
Beun ZMe 2 AR ENTR VO eiedd - 4o
TR mERRERsar =Mt l
64K (AQ000~AFFFF) &y 28 B = f) »

= bank 0

physical Address

A bank 1

= e e > e enn o= D e o oo o

( _AFFFF
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2. coherence granularity unit: 2848 — 2 IEH
RO A DBERANAHBBRITORE  BRBEGH
% 418 A i e BA 4L B M (cache size) » H R H AU
BBREaMBAETES  RANERRZEREIAY
REBFEFAPLBBRERY  BEHRRTR
888 % A (page size) BFAM M A/ » 2R SF—
BHAEONRZITAHBLREAUMAT » £58W
X P RAAEBEAGEHNRER Kbytes 893218
gk o £k L 0 2HEER & Windows 95 4Kbytes
H 5 AME S 4 18 1Kbytes B3 0 K SARME
SRMLHBERILREE > BE L R AHBHY
1Kbytes B3 + & &y sbf8 7 5 3T 2445 2] 1Kbytes
MR ENMER, AXERDEHREE-TR
R E b -

% bank n

3. coherence policy: LB BBIREE S %
TREGBLMEEYN, RENOHABRKRAHRE
EEFRPROUE AABRTRTHBHAABA
RGBT AERE, LEXAFAEHEMAL,
BEERBENEENGBRARGTH D EFRH
(response time)+, 3 k4o #b 9 iRiR o KN EHR
B, #M4Le£E—2heyRe EXHA time-interval
coherence : & # A M — 1B E & M M B
(250ms~400ms)38 & R L AR MG — Bk eh
B iEnte, mIEIRAEPERIE ) B4 o 2R R e
BHE FHLFEELARRNTERARERR
X £ - 4 write-invalid $& write-broadcast &y £ o4&
BLEHMERALEE, RRRATHEBAHEND®E
Gy 3L -

4, mBPEAS: AARERSRERFE
BEELETHEE>HALRRNRERPC address
space AOOOO~AFFFF){E fl 69—t , 3EARAE AT AT 4L
RO—BEFSHRAF T RER AR MEEMOT
ko
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| Read only state I

set timer/page fault

writable state

dirty page
consistency

_state

check buffer/ time ou

set lower timer/buffer full

set to read-only/buffer not full

& 3

EFATHREARANOLER RERE TN L
RS RIREF Z(WwBE(Z)), 45 %: 1. read-only
state, 2, writable state, 3. dirty-page consistency state.
EHE PO A AMRZERIAKESY S
read-only, ¥ #HEFGagimA LBy EH
RMEAR, kb5 A€ £ 4 5 B 4 3% (page
fault), #¥#t4 B %% Pliwritable $85$—ETER S
% F5 oF 1 ) 0% (250ms~400ms) ;AR 45 KA1 A ) £ 8
R —RHAET, ERELBpite)—5H
EM MAEFH-—BHTHEREMRBET RHR
MBS R, LA time-out yREBRI AL
N PLBATRAZEEH — R ERZEH PC
HaTHAOFRORNEREIAEH, K4k
7 RREER A read-only - BB 15 T HH &R
FiHeE G, ¥ — sending buffer 2% 2% sh 5 3k,
RAFReRB L, —BM4aH, nskiges
MEERAHOR LSRG EYRIH N, B P
P2 2| Pl ¢93434 -

5. DSM management responsibility: 7% &
Rl fE2fi TAT—BrHLAE
B2 PCHATERTRETH -~ RERMGESE
g LERT 5 B ¥ &4 X (centralized) ; b8
FEPRIEE 45T PC AT H —R L9480
Y BT EHRBRBE EEHBER&HHE
AEEL—HEHBHREL BRFE R
W FE(GHKTE)RY L2t Las
B EABRIIHARTHRALSHLAIRES
Single-writer / Multiple-reader » & /& 4 ¥ s & # %
(centralized ) # 724514 » 4 ¥ X (replicated) % 22
BIAATE IR FEZ ik o MY K (replicated) &
o UBRATEmIEREZ T E

2EBEBTSEEY

FARATF, ERETRONELF N —&
Windows BA7 2 &, EEBRBTL2HHBIBZT,
MESBLOMHSHEBER A PC pi
A~ #£A8, R local PC RARBTE @G BIE
B hhofT c FAAHER 2 E LM FERIZHMNG
ERTFRABRIAHHOHREZ— -

BrRea£AER#EeTAR (w): #AF
EERLmMAINGEAEREZARBES REH
& 47 % % virtual application #v real application » 7%
EREABXGAERGTS  §EHBTEARK
HPTERNLERANBTREE L LR FZBHET
eiEARa o B X 4 R B Rk BB A A2 X AT AR
BARGABBEEN -

Romusas B RrLRBRARKMELS
% S F4([8](system event, keyboard + mouse)& Au LA
##£ 2 real application 3% » & — 138y et inHlH
# % % (floor-policy) » RiE 2| (JkA)EA X (FF
A-—BEREREZX) # (Rib) EA LK -real
application #93% &Skt » B EAEXH»HK
£ £FZHBR - BRRTFOH—BLEAERF
AT IE R A2 K 6540 46 147 3% (real application)#g-
i MERBAVRRTERGBURME-S=
W MBERAEXAESEN B4 F (%
W) BAEREXENHEL  ACRPE LI -

ARSI B H4 R s (floor-policy) L2 44 @
g

1. Lecture model: £ A X F » RESMF LA

I communication subsysteml

l communication subsystem t

I communication subsystem I

Real Appilication on virtual
desktop

[ Video Memory
L -

virtual Application on virtual
desktop
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BABBRARTH ABROBBRARELS
LABBRELARER -

2. Chaired token passing model: & 1{& M H ek BAE
THE LAFE—EERETHS request’
request ¥ BRIk E sequencer #) FX: 30 -3
BTHLOE-—MERE LBNFETHOAEA
Sk a T o5 5 sequencer A HETH L
F—BERE -

4. hHEH

EABXTAEM R AABTRAMEEER
ERES B HBEA T Windows 95 LEsAR
# B (virtual device) ###T + RTHH LT HAM
el V0 EHEX N EBLda  RATHAL
M~ AETE . BB AER SRR
FTHERASXGATHAEST s BT T — B F 4
EREFHE ) HLoRBERARETET@THE
HET TTESHEHGE  PHEETERE -7
B THREAGAAEREEBHERERHUEIS

Windows Kemel Video frame buffer audio
device
jﬁnmu ==l

|1 Event

Video Memory
s ; Group o ) Coherence
| Synchronizer Manager Manager
{
11 ,
] i
I TP I '7 UDPMticast {

HS |
B ARG TEERGIHETERZAR £
W (E) R BA R G — B, -

41 BAMEEMER —RMHe

HEG) T4 AR GMHEHRBERE—
18 callback & X frEe$) » b callback & XA+
T4 A 4 initialization PEERAEE T— M4 AHHRR

inital stage

Initialization

DI

initial Code Segment

Page-fault

Hook_PM_Fault(0x0e)
Allocate Sending buffer

Page-Fault handler

@2 %X » &—18 VO port & hook handler A 4
A4eER L AMNEBATFESBXABRTFIHAN
5 — {8 7T & % (settable) &y e % » T A LE
BEEHETFOREHEEL trap B
TERLFERMNLEBRAT AN, - LBl
coherence manager i%i% winsock #1ER REFER
&k ey — S B 37 0 48 R &) » coherence manager &
TH—ERENNBERSLERBEMERZS
# ( &.4% enable/disable £ VxD sh4t) > B B
T#Az VO frE@ - CREF (A KL R ERE
w8y AR ARBBET ERMATRAERHEEA
GHEBA TR TRERTETEGER -

42 EH4 G ERRTEE

AREVYBEIZAAREHATEGIAMEY
EHEREXHANE  BRE—EHAEHN MK
%] o K hBARGMMAN Windows 95 FFHH &
AL EAE BB G E2EBHE o #FIH A Hook
BB ER e R BRAERERAZAAR
Bradense  $EB—EFTHEIES (floor
control) # & %% + 5 B3 8 1B W@ AT 4B BRIE B &
BRAELK - ‘

A PRET FHEARL: -
1. Request floor: #a M B & RES4H (EARE
KeydEhiH) -
2. Release_floor: f& A2 XIEH A B FETH# -
3. Get_floor ﬁ@}ﬁﬂﬂé‘liﬁﬂ%(mstructor)-ﬁ-a‘dé
B EE T HOERZXIEHH) -

4. Switch_floor: f& A2 X &) £ iExde f& A 2 X &Y
R & 8 37695 5 F(floor holder) » #AFLET
— ARt H

AIHETERE .
. HatEaafhfoEELRAnEER
BEMHFIL &ifu&&ﬁﬁmAﬁﬁ’*#ﬁ
ik e BEFEHALABIRMNTIER
—HpAERE FHHhERRSHEe M BB
MR £XA % FiEB—18 group information
server MR AREHERHT HERKAZH
EEMEESREHAFERY LA FHARTR
pEEnsE BEAHSORET  KRMNEHE

Run-time stage

(Coherence
Managemnet)
DeviceloControl()

| “oarameters |

K parameters

VxD protection mode entry
point _

Install_tO_Handier

_ModifyPageBits()
store parameters in variable
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2 BRMS BRI — B £ 6 (instructor) . 5 &
REAMNBEFRERE - —H2 4 (student) L3 £
REHAE  ERFGHECEHETRETE

18 services o

1. Create_class: instructor #|f sb& X, oF o) R3E
— B #6942 instructor L FHEE I BREY
M EH (4o : server IP address, multicast IP
address used by the class % ) £ % class
information server » & HE % M » @ class
information server #.3% 3£ % —18 class ID 2145 %
LR —EEE -

2. Destroy_class . instructor Fi4 LR ELE

FOHRERBHE B » £E 8 class information
server W 4o fF] — B AR o

3. Add_class: #24% student A R Aw ALEJE AT 3,24
BIAPHREFE  ARGRE—EHEHA
8 Reg o

4, Leave_class :{% student ¥] pAEERA 47 P o0 &
Ewmaiea -

5. Query_class :student =T A sbARF £ R A H H
RAEH B EABAEREL o o

44 BBRHE

BREARGALER LB M KRITEA
IP multicast 4% 5 & B 64 R & # 4] » AEEA% EF
MO EEE - EEARENBRE DS E (QoS)Mk4o
449 UDP {4% » B » best effort 7 X4 FTH %
# o _

B b #4942 IP multicast b 3244 — 18T & 65428,
BHl o AU RABKOER » HIRE—BH 208~
ﬁé#"é‘] EARFOTHRARAGBEDE - £

B3kt b #RA9IRER T selective repeat &% &,
#J A NACK (negative acknowledgment) #4442 &
o BHEURAREREHRMBRNHE BB
BEW AL BRENNEHT > FFAD iy
REZEDNEY AR RELALHTHRAL - FH
At R AR akF 3 7 X R4E % NACK -

BEBEFEROEAE KD CHRABIRES
SRRESHFTX - BEB LG EHHOFELT—
BAR  SHUBFATHARIAHORESR
Failer P A5 E NACK R ERBEFRHHE
AREDLHFES SESLEFREBR2HELA
REH—BREMHERE  F %l NACK - HEiE
NACK 37 » B e RERT O Sy
¥ NACK 4w NACK S Hefgitd
RIAELEBRE - AR » o R timeout A B F|
FENHE AEBREY AR AGRPTR(L)

SHBERANE

£ 31 PREFZATRENALBEA NS
R 4% 1Kbytes & coherence unit » f£ ¢ &9/ E R
TG — B B #7 4 4Kbytes RMBER EH 5
A 4 18 1Kbytes 89 B3R » M ILERBER RABE 4L
Ak &3 18 48 P B4 compare ¢ TT4F & 4Kbytes

PGy 1Kbyets BIRA T » Fo R B I T A
BHERMTLENEMRGTE - WEF ZESH LT
ABREEBHER T ERFRTEAANE—4
BRF?H{MASH ST BT —EFTHR -

L & £ R

BABATHBARSENEAERAGE —EBR
XF%%E (A MS-WORD) 5 —ER2 ¥ H %
(AVD) » F R E REIE K E B Rtk coherence
unit % 4Kbytes #9335 ¥4 1Kbytes $9Z815F » A
% S RRs% (real application) F7fdi% i 64 @5 (H 4
EHH, TRERPER()ER(Z)AHR -

1,Text Editor (MS-WORD)

rence unit | 4K 1K
Time interva
300 ms 13904K 8972K reduce 35%
400 ms 12160K 8456K reduce 30%
500 ms 11472K 8231K reduce 28%
F(—)
2.AVI movie
rence unit (4K 1K
Time interva
400 ms 18352K 18298K reduce 0.2%
500 ms 18160K 17872K reduce 1.5%
(=)
KB

F£ 1.Text Editor P T HRE RSG5 » A 1K
bytes &4 coherence unit =T BAJE 13 30% £ & & 4 8548
& ¥ & 4 » {242 2.Movie Play ¥ i % #& coherence unit
FRRE A ZABIEMAER o &7 Text Editor $74k
HBRRETEN (BA) X -y it@Rm
EEBES AAUER IK bytes 45 3| S 4F 690 £
B.Z 4 2Movie Play ¥ » %R 5 é4Ftt ¢ Res)
HRACERBASETRCAREFAL AT &
£ F 1K bytes & coherence unit i R & 43 % .8
BE

HETERTALBAATALYSE » &8
&ﬁ? BRIl - ARZ GO RET KM
RECHEAGHENBREAS TG B ESHFR
&,@%ﬁ#

B

HZAEZFTHRELE R 7 3 PC (800x600
VGA mode)th £ AR MRS B A  EUBELEA
RS8BT ESE EH e lost rate T o 4k 7
W PCehamb

A1l. Pentium+PCI network card (] AR 4% 1% 3%)
B1. Pentium+PCI network card (£ 38)
B2. Pentium+PCI network card (3 #3%)
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B3. Pentium+PCI network card (H¥i%)
B4. 486+ISA network card (3 443%)
BS5. 486+ISA network card (4 3%)
B6. 486+ISA network card (3 443%)

LE S E

Al 3t i 18174 i e o

Ttems |4 % &9 $H|{NACK  #|Lost rate
PC a%.8 8
Bl 18072 52 0.5%
B2 18164 10 <0.5%
B3 18164 10 <0.5%
B4 17014 71 4%
B5 18105 26 <4%
B6 18009 45 <4%

PS.1 4# B 500ms time interval °
PS.2 P ey i B & powerpoint 32 % K 464 -

6.4 3%

ERBXP  RMRET-EBHARARE
FREBZ IR LEEGSFE RERBTERL
Rz hth BABRBHEGHHFREREALTE
Z 54574 3 384 MS-Windows95 BEBFEF S &
e undesERRE LK -

B ¥ MS-Windows95 eyt F X £A
el 2 IR AR AR MS-Windows95
HARFTFTRLEGEAMAELIBTEND @ &
A—1@# VO memoryGRMBATREMHERLE
R B # video memory 83 B X £ A o £ —HikH
By N AT — B RR
(time granularity)#y¥#24& » HAIVSHEARRTERBRR
BEEHEAGELRSBRGEHE  ARMALH
LRAANCEBREAF-—BELHMAREF —R
B o BB R4t R ABEREG T RFEL— 5
MRS o {845t — delayed-update 8915 R X E32]
ERETWGE
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