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Abstract: This paper proposes a Post-WIMP interface model for personal information management (PWPIM),
presents five facets to elaborate user character, domain objects, and interaction tasks, and gives the modeling
method. Finally, this paper applies PWPIM to a physical interface based PIM (personal information management)
system. The application example of PWPIM shows that, PWPIM can effectively describe the Post-WIMP interface
for personal information management. Results also show that PWIM is fit for the feature of PIM system and is
capable of guiding the PIM interface in design, development, and evaluation.
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W OE RET—HEEAN A EE ®E (personal information management, & #8 PIM)#9 Post-WIMP S & A£ A
(Post-WIMP PIM interface model, & #& PWPIM). & %4 iE T PWPIM #97 XALHEE A 5 A7 @ st A AAT 848 3Lt 4T
B DA AGET A P A, AT S AR Bt A2 S b mb E 48 T PWPIM 9 #4875 i% 5% /& 4 PWPIM i A
F—AA T £ R 69 PIM £ %52 Bl 5240 & ) PWPIM #8458 234634 PIM 49 Post-WIMP &, 4% 4% i#% 2 PIM &
BAKAF . SHELR A RRENE R G894 PIM 49 Post-WIMP F@ikit. FF A 5t 33E i 2 3.
EHIF: AT B 2 Post-WIMP, R A2 A A KRR A AR E

REENES: TP39I XHEKARIRED: A

THEEHOR I A J T B0 N H R AR S5 23 v o 0 0 JG B 08 NATDg K  f J) A B A 5 AR G
(1) 5 o £ R K 45 4 5 e e o 3 A A R B AT A7 00 B, Ok A5 SR 2 T T 1 Bk i 2 — T A AR

(2007AA01Z158)
W Fs B ) 2009-05-15; & i B 1) 2009-10-10
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L& 2l (personal information management, {ijF% PIM) 1F A& [ I b3k Bk ik i 5 Ji 16 3k 1) — AN 3 2 A8 SCAF 9 4,
PIM ¥ M A5 B AHLATH . AEIRE . B PR EOR SN TR RS AR 2 0F 78 i, SR B T A5 BV 3 —

A1 FHH 2 PIM B SEHFT AR, EE T PIM IX — AN HL R GERE 7 fme 2 ] S w2k 43 0 52
FF. PIM. AP P S AT LLROBT R i 58— 2 P R A S A A, PIML T 1) )2 K AN HoAT T SEAL S
bR R 3 K AR 5 AR B 2 A i R, AN N R AR R BT I AR SR A R AUORE B 4 R A e T
Wi 5 20 PR UL RS T SO s B s s A it e 1 IR 5 M A Bl 3 — R T SN AR A S 2R, A 1
KA AEAE SIS R IBCE WG A2 308 (A8 L7 SO AN AR B AT B il i L 22 L i3 SR etk i 2
A A T T3 AR B [ H SO 5

TR A AR T e 6 SR WIMP S BT 2 55 b BRI 4% 5t LA 45 R A a2, 01 HLE LA (i xef
2 W S AR 2 MR A8 7 A SRS IN e, BT WIMP [ FH P ST C VR AR A i A2 PIME T il KA 7o 2R
S E AR A I 75 5K Post-WIMPYLFL T (142 HE, k13 ) SR (it 1 — Bl 4T (1 iR Y 7 € Post-WIMP i & —
R 1) 2 U B A P IR R T ROR . RIS S B2 RS B AR IES B aet%h PIM e
A N B 4E BRI P AL AR HEXS T 2 R AR5 M40 AE B 3R I S5 A0 BT 2 R AR VE I B AR AL L
75 T8 N B B0 4 AT 45

BEXE B3R ) LA SCEE T — Rl 1A PIM [ Post-WIMP Ft[HI 15 % (Post-WIMP PIM interface model, fij#k
PWPIM). 1§ 55, 7EX% PIM [¥] Post-WIMP &[4 s 34T 40 1 55 i 5 (K B Atk 1 SRmi s 2R e 1) 5 A4l pos 21,
R AT I R AT S5 A5 Y R R i A AT T A R % ST R R ) AN T R

24 PIM ] Post-WIMP FL1 e vH4efit 7 J5ikdie 5 55,45 7 PWPIM (1Y F SE49]. 52451 3% B ,PWPIM REHS A 3%
3R PIM K Post-WIMP 51, RE4% &y PIM ) Post-WIMP S0 ¥t JT & 5 PG S AL B IE ST £

1 tHEHAR

1.1 PAEEZEBELETR

AN BV B BT H B A BRI 4140, 4E KRR 1035 50 Bush f 4R HE IR PIM
HE& ) Memex 225 :Memex & — PP AT BT A A, 1B DWifE BRI &, B, A5, Rk
B B A1 2T 75 47 B Landsdale T 20 T4 80 4R H T LA A5 B B ML EA A A5 B2
FEAEAEAEA AT SN B8 th FH P #2346 (14942 5L William Jones 76 2005 4E 1 PIM [H BRishig 2y s g 45 v RS Hh
BT AN B H A e &

AN NG BB BB W R JUANEE SCNE BRI A0 B H P A R R & sk 2 a0 PC HL. B ReF
Bly ZEOA NS, 2 W5 AR R A I 2R N Bl . BB T EE., EH5 XL RENFEESFDAN
15 B EREE T BT AR M 7 (0 40 FE R, 1% ZR 8T [ A 4 42 A B ML AR A R A P P e AT AN A
15 JEVE BILYE B T, S5 UG 75 B0 R 5 AR/ PR 1 R s 1) 55 e 255 48 A0 T 10 28 L Bl A S A B0 B I AR AR, N AR R K
ZOEHT IO B B A M AR A G B 12 A5 S M A B A IR K I AR ) 122,

] Py AIF 9 8 AN A A S B R s, S TR0 T AN A5 R B AT W 50, 3 4 A B 4 8 A
Mg B AL RU2B A5 B B oh el IR AN N A B B B AR AR US| B2 PIM () T B AT
TN A2 — Jones! & H,PIM 15 2 — Bl By AN A 7 047455 S B AMLAS B R 46, 30 P SR B i e 4R 2
g PIM R G0 ] I 1 OB 2 — RV PIMLU AR ST VAT T b0 % J T 1) Je A SR T % PIML (1) FH 7 i T AF 9 AH
XA H AT b S8 — PR BB AR A 0] PIML I FRTREEAT 4> T (0 6 R, A A5 8038 BIZE P ST i
P RS CA K r] B VA S TR i v 2 R 4R TR SCIE 2 AR ST PIM 7 ST 1K B S BT SR AT 4T
5%, J1 EIAEXT PIMH P SETH IR R AR EAT SR S5 i K SR Al B PIML (¥ F P ST A 2 o kA7 48— B4 T K
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TN PIM R Bt SEHL S PRA R LB 4R 5.
1.2 FREEE R EAREES

FLIH KA (interface model) F T35 55 i P ST AR 5C 1) — 5 41 70 3 (¥4 45 REAT S 2 4t 38 1”) Puertal M2 HH T
— P P A SRR, T TR AR AL SOC R G R U | AR ST L SRR MR A Y,
AL TR AN T 6 000 T S o EAT 38 Y7 B2 (user model) U F 4118 45 52 1 & R AN SR B TP A
JPVRFAL A5 AU M (domain model) I i 38 Y /7l o ST RE S 2. Uil SRR 5, 5 B A R AT 4B,
1R TR I 5 100 Pk Bt % 2 R 1R % 3R AT 55 B8 (task model ) 56 4 ik FH 7 36 Jek 5% 180 T R 56 B R A 55 AT 5%
BRI R ) R AN TG FARER T I AT REEAT IO BN A« SRAT B A (KI5 S 2% 1 45 AR BB (presentation model)
T FA FE I B RRLE L fliE . WrBE x5 RE BRI Jes 1 L KOG B 2 18] (R 9% 3R N AR 2R (dialog model) I T 4 &
RV TR S M A2 H R 7, R P R R B S0 RO A S A R GUIE R R A G R ) P BEAT
I LA R L AR TR AN AT 5 BRI 3 AR 2R ety G A 20 SR B TR AT 0 38 6 29 R A i B TR A 8 1)
FLARRETY RV P T 2o 5 RE % B R U7 1) F) B 11 56 38 DA R 3o 5 0 B 9% HEAT A A8 R AT TR AT AR SC L Rk i
SRR IR 26 AN 2 R G 3 0 Al K T ) PIM () Post-WIMP Fi TR,

/ Interface model \

Abstract model Concrete model

Dialog model

User model

Domain model

Task model

Fig.1 General interface model!'”

K1 T S A )

1.3 Post-WIMP S E &R 48 K 53

TE SR A T 45 10 R AN AT S 4 1) 32 38 R A A T E SML R G 16 P T ok B 22 A4 AL 7
Pl b 2 B0 K s B A 25 e R KR 48 WIMP IR 56 |12 A0 AR AR 4848 ¥ 46 R0 F T 410 10 72 o5
0 B IE A2 4 KU van Dam 430 H7 T WIMP FHIHT (K18 [ 42 H T Post-WIMP [RIABE A, BE 4% K A4 i AHLAS T4
A5 A L A 1 AR

Post-WIMP J[fi HAT 28 HE Sk o 22 4 R B 7 o e 1E ) F TR (0 S 3t T — 4 B VP 2 2%
F Nt Post-WIMP ) S iR 5Y i T T #F 57 Beaudouin-Lafon i 3L 37 i Az A E /R IR )32 HY T Instrumental
Interaction f) F TR 7R 00465 1 T FH P S 17 G 22 Sl S M4 D AU 0 R RS . T HL Pastel 25 A4 M T 36+ St if %
S0 OAA BRI LU R 18 T & T —Fh A T4 AT RE 4 LR f87 248 T 441 7 T SGUIP Jacob %5 A A4
RUGE TN S AR T AR T LS 038 H(RBY), IF LR T B AR . LR AR AT A D6 AT LRI
Post-WIMP F i HE 4221 2 e e 2t A K (5] 5 RLAFF 5 Post-WIMP FTH 1 2% 3 At A 138 3 %) Post-WIMP FL1H 1958
T FE S B R 0, 3 T DA T L 40 2 Post-WIMP S A R 22 LU oY R L T A% Post-
WIMP G TR AEL S AT T In) () 800tk 3o 18 A (A SRR [2 1]) BORH % 5832 (U SCHR[22]), A e AT 2% 5 A4 A5 B
TEFH BT SIS PEA .
1.4 K3 a#

2 BTk, 24 are T PIM B P AT 9T Ok 2 5 FAE 481 WIMP L js 28 WIMP Bi& T B — & i H Ll
TV AR T GV A PIMIT TH] ) (6 2R Ak FH P 1t B4R 14 32 35 [R] ), WIMP B 38 3R 1A 4% 45 1) 45 M 4 3004,
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X T PIM H KB A7 14 3B 45 M AL B8 1) SCRFAS 2 510 B WIMP R 728 B 4 538 17 N 2 FE, TR N
PIM H5c & 7 T 75 10 22 b AR 2 A8 1 AR 4R S0 Al o3k 26 ) 78, A SC 4R 1 T 1 1) PIME 1) Post-WIMP Fi 1 4
B ZRERIIE T Puerta (130 ) AL B RS 41 o0 2,60 PIM [¥) Post-WIMP FLTHIHEAT 48— ik, fE 9535 &£ PIM [Hi |7
KATHF . LR B K B R H 753K, 6E15 4 PIM [¥) Post-WIMP Sl it JT & 5 IFAG 3R LR 6 S 4%,

2 MAEEEIER Post-WIMP FEEE!

2.1 #E &

MANFEREARMHP S MEGHPR KRR EED. FEZHLSEENL. THETXARLS 2L
(5 s UL TR Post-WIMP St 17 B T 214N A A 6L B rp B BEAR 9 B P s AR 3t S A A LV B, i
PRI Post-WIMP F3 [ (1) D0 250, 2 AR SO B2 At R 1) 32 B2 il R — A 58 2 W THT ) /N A5 85 BRI Post-WIMP S 5
BN Z B AW T e fe ik N NG BB i P RRIE . H A 6055 BRI Rk A 25 M 4k AN A5 B 2 H:
Z A 9% 28 RE G b AN AR RV PR 2% T0UAE 55 S ak i e 6 ik D P e e 1) P 7t 1k vl 2 300 £ S 100 5 0 I
P 5 BE 8 R P 55 5 TR 5 AT B 58 JATUERAT: 45 140 3l P2 Ik R A A8 B 0 I LA G0 T 4R 3 L 2R B AR T
PSR D 38 G KA 7 A8 S RF R 3% I m 4k 7 =X, REAS 7 St 1 AR I 5 P AR 45 M 445 B R AE SR 2
A B AP T U2 R &2 P T UZ A 55 sUF A G B R R E ROy H Ax, ik ]
Puerta 8 A S5 24 (1) 41 % 7 2% 5 SCT 1 ) AN A5 BB HRY Post-WIMP S Y 7R 0 (1) 38 4 v, 40 i
ST B G ER .

3 L PWPIM=(UM,DM,TM,PM,GM), KA JE R T A A5 AT BRI — AT e, UM T3S A5
VSR R AT RO G A PR B 1 5 A S AR DM TR A AR R S v B T [ f ek
X AT H IR HE X T X G A e T B B T 6 AR T TS A5 BV v T T 1) 1) A AT 55 EAT
&R 5E AW I FE RIS AR5 PM T TN NS BB BT Post-WIMP S1f1 70 32 R AE HEAT Hh S8, £E X Post-
WIMP FHHRFA RS B S5 W 6 G AT /608, Be s A 8 SCRFAI 0T« il . Wi 55 2 Fh R AE T 35,GM HT T
X PS5 A NG BB Post-WIMP Fi A2 7] A8 B3 FEHEAT il % @458, 61 X Post-WIMP FHHHRA 1 AR Ze v
A J7 AT 4R, BEAE AT R S 4 LU AR B AR I AR St A8 .77 2K
2.2 GUEIEE

AN BB ETHF RO NG B2 Uil 45 4E S5, D5tk Ssl s 29 1) 3= ZEA o 2 A5 LK
TR B ICRIAE SR SR A 280, I b F AR R TGRS B I AR 4 0, A5 BB IR (5 B e 2 M o6 &

{5 & 70 (information item, fi] #X IM) W] #5318 — 4 n JC 4 IM=(ID,Name,IStream,Type,CreateTime,Owner,
Visible,Size,(VisitTime,,...,VisitTime,),SecurityDescriptor,Other Properties).Name fXFEA5 Kt 4 ;IStream &K ™15
RICN A Type AR AL CreateTime 7 61 1IN 18] Owner AURAT B T JE I ) Visible 27545 B T2 15 T WL,
Size F7nA5 B ICHI K/ VisitTime 387~ V5 7] I I (8] ;SecurityDescriptor 7& 2 R FF I8 4 SecurityDescriptor=
({ID,Authorization}),Authorization %7~ 7 5445 S A5 18 2 41 8 Yk, Authorization=(Read Modify),Read 7~ R
B2, Modify 7~ v 1825 Other Properties & oAb A& B J& 14, il F Ry Fe i A4

{5 BB (infromation item group, & #X IMG)FI #i& 4 —4> n JC4LIMG=(ID,{IM|IMG} ,Name,Type,CreatTime,
Owner,Visible,(VisitTime,,...,VisitTime,),SecurityDescriptor,Other Properties).ID &% FIME—FRIRATF IM %1% 40
P& M5 B ICIMG A5 1 TE BRSNS R0 2 L TE BN AR,. KB, Gldnrn. g
M AT RAE. Vi R AR AT LAY 78 Jm v AR BT — N U e R S L B R TR BT
7 R T BT MG R, SR T AN A B & 14 75

AR A (domain model, fRJ X DM) ] #3d by 5 15 BB 4 &, DM=({IMG}). I 2 Fioi.
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1086
| Domain model |
IMG, IMG, Properties
_£ ~ A
Properti
IMGy, - - ’ roperties
, e < / |ID |Name CreateTime
I
[ ) Information item ! | Visible |VisitTimeLis
/// IStream | Size ) Type Owner
/
-7 Properties 2 SecurityDescriptor
Other properties
Fig.2 Domain model for PWPIM
Kl 2 PWPIM 45 5 7
23 RAREE

R BRI T P 1) A RRR A, 76 A A5 BV BE B vp, B 2y i R LS — R T B (E B =
PG R =P AR SRR R

FH PR (user model, fij BR UM) & — /N PU Je 40, UM=(ID,Environment,Role,Preference) ID {03 F J' M — AR i
7%, Environment 27~ ] VR85 Role %71 ] F #f t6, Preference 357~ F 7 W f-
23.1 R

HTAN S B DU R O ot 8 22 B2 45 0 A0 R 2, B P I RF 16045 06 A8 T A L4265 T A IR 2 50 IR A8
HFBey WA H A (A AT R 0SSR 23 A A ey B A5 DR, P P PR 2 P BT ) T A N o 2 —

IRIE AT DL — A~ = 041 R 7R, Environment=(Device IMG,Services).Device 10 F BT 1045 BE ¥ 45,21 PC
Bl Tablet PC. FHIEEIMG Ln LA NG A Services & RGARALM RS0 W15 BALIE RS
15 B IR A R 45 45

WAATERIAN . Fth . A FR/ANETT M T ANNE BB R R ¥, -ATLL PC HLAIFHLA
I B b7 T EEAT A L, IR 1.

Table 1 Comparison between the hardware of devices and influence on system design

F 1 B AT FE bR 0 LA LA RO R GE BT 1R 5% 1

Aspect Device -
PC Mobile phone
Input style Mouse, keyboard Pen
Screen size Large, show a mass of content Small, show a little content
Processing speed Fast Slow
Storage size Big, store large information Small, store a little information
232 Myt

P 63 7R P o] DURHE TSR 3R AT WIB L8485 1, BF A $8AE 7T DU B B3 ORIk 4 P 4% 5% (management
scenario, [{j FX MS)/&—A n JC4,MS=((Goal,,...,Goal,),Event Set).Goal, 77~ 7 BI5 B x4 H ¥5,Goal,,. ..,
Goal,_; 75 H 15 B 5 2 H AR 4318 H R 10 B b5 Event Set 327~ H b2 18] P B 17 S Bk, AR 5 1 T a8
FRor. Hbr(goal) W] LAFE & Ky — AN VY JE 20, Goal=(Device,(IC,,IC,,...,IC,),Tool).Device X3 5¢ % H ¥x Bt H H¥% #%,
IC RIRfF B EF 3, Tool 32756 /8 H b5 AT I T H. B AR FUS e BEE 3 55 28 1R A8 45 BT F A8 S B4 B 19 3)
1% UL AF B R 3 (information context, A #K IC)Hiid T 15 BT &b PPIRE, v H — NI T4l ik o IC=(IMG,
PIMG,Time,Status) 2 IMG 7 i% F 7R SCH IS BBEPIMG 2R IMG JJ& 45 SR Time 371 IMG 1{E PIMG
T R I IF) 2 Status RanAw BREHTALIR A 1 W01 2 75 & 45 i (focused) /275 44 41 JT (opened,closed), I i1 Fi 7
HE AR B R SCnT DU SRR RIS BB =2 OREFRIIN B
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ffi 4 (role) /& — > = JC 41, Role=(ID,Name, {MS}).ID /5 ffi A b IR T, Name 1R 1 (.44, MS J& iy 41 145 21
st — MO U 2 EE 5L N E Y s LR T2 A h.

233 THIMRERE.

ANTR L RS A TR A €y A TR0 10 A B R 58 40 25 DR A4 22 S A AS TRD IR 5 SR A, 23 B 22 - i R
X Gt A R A R I 7 5 T A T A R N IR A, 5 R AR O T LA AR e e R
IS [, FRAT T i 4 7.

b 58 ST, 3RATT T NS (affordance)iX — M & AL 45 42 0 B 24 4 4 i), 111 Gibson T+ 1977 4E 51 AP 45 ]
W i 7 U L TR X B SO RGO S SR R TR SR M AR A B WL R R P A it AL E T
K&,

Pl (preference) e — n TG, W HiiR  Preference=(Affi,... Aff,|Aff:c AffSety. Aff & R4 AffSet 1
TCE I ATV ERBE L RIS DA 1) &8 SR T B A 1 A m R B R RGP R R T
HEZ5 R

LB mT & H P B 3 0 2 4, 1] 3 TR,

/ User model \
7 Enviconment )

Environment Role \
Device D | | Name |
11IG -
Servi Management scenario \
\ ervice ,
ge
\ Goal
(" Pref \ " DEV Goal
reference N
Afh | Tool
1Cs Event set
Affa

T
|
\ Kk| IC | MG [PIMG] Time [ status| //

Fig.3 User model for PWPIM
B3 PWPIM {1 ) 4R

2.4 EEER

AT B8 A5 20 S 6k F P 38 s FH P ST 58 1 AT 2% B R AT 45 AT DLy i 0 25 T FAT 45 A TAE S A NME B
BEREAT T FPh 815 AT 55 (task) T HA  — AN n J04L, Task=(AT\,...,AT,). AT J& J5 AT 55 AT 55 2 fe i 36 2 F P 75 5k
WA TR TAESNE RN NG DG E RS T,W WIES AR O SO R SUHTIT. &l
RGN BR 25 R AT 45 (atom task, T FR AT) & — AN FTLIGHL IR A AT=(Event,IMG,PreCon,Function Set,PostCon).
Event 32 P RR KR NAZ TLHAFIMG 72 I 455558 W B NS BB Function Set 72X 1%/ NF BEEHAT
WA £ PreCon 2 JR T4 25 56 ST A5 JE B E J AL WK 25 0 0 JB 4 45 I AT 288 4 40, i S A8 B BT SCER R
PostCon & & 445 58 85 A5 BT T AL ARZS TR0 IR 4 55 10 )5 B 4 TS NGB B BT 3CRoR P A
AR b 3 55 P IR 4y DA B VA A 408 D A 45 (] R e 4

145 B (task model, i B TM) B H125 T4 5544 BRI R 15, TM=({ Task} ). L1 18] 4 JT 7.
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/ Task model \
Task

Fig.4 Task model for PWPIM
K4 PWPIM [F4T- 454557
2.5 RUMRE

RIUBRZH AR EReE B R BRI R G M E RN T I E N RS Wrt . il i
AE A0 0 A JE PR I O AR L AR SR S S A P R R S T
Post-WIMP F i A5 7Y v, JAl TRe AR L 1R % 52 20 D W Al 2 FH X R R AS XS 2.

¥ H1 %} % (application object, & #X  AO) 2 i Al 455 284 50 5 7E AL i EMRAE, W — A =0l &R 40=
)& (interaction property).

UL J& Pk (presentation property, [ FK PPYHIIAR T X G ARG 1L Wr bk & 1 B fid ot J 1k AW 3 i 2E (visual
properties, fij #X VPl F—A~ n JC4l K~ A VP=(Layout,Size,Font,Background,Color,Visible).Layout & ¥+ % 1)
A &), Size FEIRIF G KANRIIEAR, Font TR T 5 % 0 FAREFE  Background 58 T Xt G R ILTS 5, Color ik
XG0 B R A, Visible $538 % % 1] ULYE Wik J& £ (auditory properties, @i #} AP)YRT FH — A = a4l tiid ly 4P=
(Volume,Timbre,Pitch).Volume &% % W) &, Timbre $5i8 % %1055 €, Pitch 83 % 1005 . fil 5 J& 4 (haptic
properties, fAj FX HP)Hid T X G 3% 1H H 81K 43 417 . A2 FLJE P (interaction properties, fRj#X 1P) A & Xk —A~ = ndl
IP=(Activated,Moving,Hovered).Activated 3753 G BT IRAS Moving Fn 5 G sk A Hovered 3R/ 5 .
MG FRAE R A

A2 H. b % (interaction object,{&i AKX 10) &8 H 7 7 S 10 b8 BN F 6 G i) TR R 1E, AT H — A~ e 41 ik
Hy I0={Instrument|Meta-Instrument, PP IPy. . W PP & 75 1Z 0 % R IE M IP Ron Z oo 2 A8 B g M, A | i
55 8 5 % 0 @ s SCHL ] s Instrument J& — PP R SR8 3 iy & SR # 76  F S B 6 % nT ik 4 Instrument=
({40} ,{Command}).AO #iid T 1% Instrument JITERAE I X %, Command ik 1 % T 25N FH 6 5424 1 fiv
4 ;Meta-Instrument 518 T H KW iy S 8AE Instrument [P35, /] {3k 4 Meta-Instrument=({Instrument}
{Command}),Command $5i& T Xt Instrument 55 K14 .

i BRI ARV AL AT AN A B B B T R N 6 G B T R R

FIA T (presentation model, i FK PM) AT H —A~ Z 0 4Lk 4 PM=({{40},{10} }). RIFERL th— Z 51| I H
TG AT GG T &5 G A0 SR P R AL T 1k ] S .
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/ Presentation model

/Presentation properties\

4 Application object” )
» DME Visual Auditory
/ Presentation properties =~ ~ Layout Volume
‘,’ \__Interaction properties /~\\ ‘/" Size Timbre
|‘ N/ Font Pitch
\ I’\ Background Haptic
\ (" Interaction obj et ) ,' ‘. Color Pressure
~ InstrumentlMeta-Instrumen //’ ||‘ Visible /
Presentation properties [~ \
\__Interaction properties /-~~~ _ A . (" Interaction properties\
\"‘\’ Activated | Hovered
\ Moving )

Fig.5 Presentation model for PWPIM
K5 PWPIM )3 Hifx Y

2.6 XITIEIREY

X1l 1Y (dialog model, FjFK GM)HiIR T H A 5 R A Je 3 2 MIAS B R R AR B T 5 N H X 4
FIAZ TGP0, P B 5 S T 4 A S G 5 B3 3 A8 0T 5% () e 48 I 6 5 A 2 T 2848 T IR % 1%
IR P 5 R G i) A8 Tk AR D F P e A8 T T £ ) B G S A8 T, P A N A A 28 Ol 2B Hi N U (pen input
stream) 45 14, 3 G5 18 i i A A AT 2% (input parser) 4 A UL # o 2848 )5 (pen interaction primitive), < J&5 &5
2 F- A% (gesture library) 5 PRI VLSt — 20 43 M1 A8 T JEE AT 45, AS TR 3 FL 48 (TP dispatchen) MR 4 42 T
T 3 (context) B A8 H.JFR % 5 25 Ay iy 4 (command) & 3% 22 28 H %} % (interaction object) 8% 3 W F %f % (application
object). IS 2| iy 2 1 A2 H. X} G MR 4 A8 L J 3 HP AT 55 R A tH R 40 I 15t (feedback), [R] N1 iy 4 & 36 25 13 FH X 425U
Bl iy A 1 S T G IR 45 iy 2 v A8 T B AR 45 LA B i 4 2 5004 H Y R 5% (response).

1E L B3 M ME S B 28 B N R (pen input stream, i #X PIS) A& — A n JC 4 ,PIS=(Penlnfo,,Peninfo,,...,
Penlnfo,). 't /& — R F AL T A5 B (Peninfo) 41 BN 17 4E & ,PenInfo=((X,Y),Pressure,Orientation, Temp).(X, V)1
RABRITTENL B Pressure N WIS BI04 52 2B 55 AT T 7= A W IR 07 ; Orientation & —A> = JC H orAzimuth,
orAltitude,or Twist),orAzimuth 7R BLIN 26 53 2 28 A5 51 T 1932 7] 18 2 (8] (R & 1 ,orAltitude 3R PLIN 2E 5 42
ZEEAT BT IS or Twist /- 28 5 BN ZE 25 (A B (W) TE 4% £ B ; Temp 327 24 BT I 1) 28 L 1% (interaction
primitive) +& v1 5 ML 4% 52 H P 546 % N (input  stream) J&5 3F 47 i@ B 3 28 J5 19 45 #, 0] FH — A4S DU ST 2 # ik
Interaction Primitive=(Task,Para,Temp,Device)*" Task 3748 H IR V5 FT % N [ FE A AE B AT 45, Para 7R JRE 12
B, Temp 7R JGUE 7= 22 I 0] device J& X F 7= A2 JRE 19 1 £ I 4 08 0 2828 1 e 45 1 5, AT 08 2B AS LU
(pen interaction primitive,##R PIP)& PIP=(Stroke,PIS,(StartTime,EndTime),Device).PIS & F £ 58 A HAT 5%
RPN R AT S N R T 2 EIE 5T — B 2B AR TR AR B s(StartTime, EndTime) /& 2 ¥4 2B MR 22 1)
i 18] ;Stroke & 1% JRAE ) 3 AL HAT 45, Stroke=(Gesture|Normal Stroke), 5% F- %3 (gesture) Fl 1 2& Il (normal
stroke),Gesture & ity A W X w4 PE 5 28 | dy 2] il BRI R Gk Wk, il W T A0 Tap,Hold-Tap,
Hold-Stroke Normal Stroke & AN B A Ay 75 S i 4 P 28 100, 368 5 16 A L 4 28 1 i N B0 O 28 1 Rl R A N Y
I 5t (response) /& 2 B R o (9 18 0 B35 52 i 4 5 503 11 55 P 2 B i 1) P SRR O A 5 R T s 0
P BB 2 1R AR A0 R 5 S B (feedback) & R FIAR B vp 1R A8 FON 4 52 i 4 J5 o848 A B A BB M, T L P 20
&5 5 R G0 R NI B A (R AR Ak 2B AS TR AR AL G ] 6 T s
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/ Dialog model \

User |

| A X
Pen input stream b
Application object

*Pen interaction primitive Command

| IP analyzer | > 1P dlispatcher ;
Interaction object

Gesture library M

Fig.6 Dialog model for PWPIM
Kl 6 PWPIM [fX] i B2

2.7 #EEIFPost-WIMPSH 7

PL B SCIAS A A B R TR AL ] DA IR — AN s S8 M A AL 1 5 AN LGS o PR L AT
L AT AR R RN TE A Y B b 2 A B I8 AT Post-WIMP S THI FRI4F £

e, E BRI B SRR I T A SCT PR G AR S R G, EATI A R L A
A8 T 8 e T S AR S S T PR R . S S AR B S A v T NF R I s M . HGL Hids B4R
FAEE T AE A AN B TR B AAGRAE, - SE ) st B0, HAd DA T A A A5 BT #i 4k
FAE NN S0 AL R g ) 35 B S2 3 0 A 32 IR 25 E Ak ol R wp m 15 B 1) e U LA R A5 3 1R B0 1) 5 e SR )
FHMA T H P AR (B 2R B F R R e, B8 T R R A FLak B b (0 o B, DR e R v T P R AR
BRI 4 FH P DA T AR R R R FH 058 Hrp TG R B TR AR 2 R I et T gl m LAKS B8 L B4 ST AL
AR AR A N AE S I A R D B ST AR A L Se i S Re s A P AT . S AR
TR ACHE S8 S A AR RV B

TR MH PS5 RS MAS B & B BBTERE TR h g ST 248 B 50 S5 NE & R WIS RE A5 40 1 RS 1
B NV, G R b B A5, SR S R RO B N A, I AR B A KRR A R P A E 2 AN AR
TV R A% R AN (] P 5 B T 28 B 0 A TR I N B AT PC ML, TE Hh 2 i ik A 20 AR H i, 7 R I A A A
e T LA B SR 2 9 & H N (R R A B m) DL ) 22 i 46 M3 S A5 RV B R 48, H P A D) e e 45 1 0

A M5 RGN AL BT B B E SRR 18 1 R SO Rp 28 T 35X A A AR S P B4 — T 1 2k T 28
TR AT T NATHE AR 2B AT A8 00 U 38 08 1 P A2 15 3K N B8 sl 17 P (K 91 g
), 5 i T B AR RO R0E o) — 7 1 R T 2B T A A 17 Al 2B 42 N 0 B B AT H B R E R S A A
TN B R G BBl P A8 LB AR e A8 A 55 4R AT 1A i & AN T 2 T RTEAT: 95 IR AT R R 0 B 17 T R
ey ad s S NN A EDAR Y SR W T S (5

H _F 3R 20 M AT AL AR R Y AL T AP SRR D 8 A KA T R AE SRR R B R A T 5
EAE T AR5 P AR S M A5 B RAE SR 2 PR A W 3% SR T AT MEZ B 21 P LA F A |
Jr A B N B SR AR R (4 15, 3 1 I S TR K.

3 MAEEEEDR Post-WIMP RHE#EFE

552 T ST BRI 5 AN R AT A G ST AR I T IR AL B PR ST A R AF 1 Post-
WIMP S [0 A5 0 (8 HE A, DA IR S A2, 3 AU A A% /0 MR 72, 1S G S A 20 i B A0 PAY A 00 A7 PR 55 B IR 55
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R 25 LR AT 1 U 2%, M 0 0 8 23 70 3% RV 55 B0 o 1) i & 4R 5 B0V & st IR B H R R R0 A8 LR
G A AT R AR AT 55 58 IR A 55 D e 4R &, e v 45 365 1 A L Ji 1 R i 4 B A B ONS U AR A LA I R
R

(1) AL R H e

S RS 1 2B R BT AR 3R B (environment), BT AR W A B 45 PC L. ZEICAS LG,
AE T LA 12 B0 4 R B 2% A RO 7 SR L6 A A5 L (IMG), 91 o, =B b 3 454 B0 1 D A0 S A AN i 5
PSRL TR 5 B8 4545 R R e T AR AL MR L8 IR 5% (service), Wi fw B AL AR 55« A5 R IR 4%

o5 2 W R i, % Preference MEAT HEAS/45 s SUAAT R BD I P UM 22 ik 2 6 FH4E . M X
RS« FH XA RN (R e - 55 P e e 1] LA e ok 2 IS 2R 3o G S A 35 Bl 48] 4 %o R (R A )
KRNEE.

%5 3 35,454 Environment, & 45 FH /7 /i (4 Role P IR T4 #1175t (management scenario), % 11 5 [ .17 5t
SO SRR R B MR i 44 SRR AR T P BB R T A (0 b A TR B I S R T 58 A (AT
55 vt 1) L R 58 B S5 55 R I R A4 120 A 0 B A BL B B R S (A5 B b1 SO 58 BT
TR LA e SCH AR, B AR AR B AR 2 8] I o R G R AT A, LM & & e N st

(2) M A2 ) A dsl AR Y

R B8 7R G S ) P BRI AT A REDRE B 3 40 28 T A5 BV I LR e SofEde . Hd 48R
B AN o B T E BT B0 AR B % 8 M A5 B U7 2 s 4 i T R R & T HL e (950 R A EE AT
U IR, 5 ST S 1 25 A% A B 005 SO B, 70 A i A B 0 JE M, 8 SON A B T (M), AR 5 K T AH R A
KT EAE BAEAMG) M 2L SN — k2, 70 JE 4k, O iy 44 0 A5 B B T R 44 Bk 22 0 K4 15 RS
ARGE K ARG 1) LR AT A 8, A5 VA 08— 8, T B % 5 3 1 44 PR HEAT A 44, B BRI A7 5 S DR 45 O LA 10— 4
ARG H.

B, 75 PC HLIRIEE T 20 2 FE FR) L 11 B oy, 1 20 ot S A s SCA AR B T (IM), i 44 4 £ (file) B 45 13X
HATE—im 2w A E BB (IMG) I v 2 4 HE (pile), 2 AN HE 1Y AL LU THI (desktop) 1F 24 8275 5, 5L T 15 AU
oA 7] 2715 A DL AR 2 3 (office) VE i 52747 i e 2, PC AL R AN AT BV SR AU B AR T jd— AR LI 2 3 0 AR TY A1)
REAR 251

(3) MR R BT 55 KRN

FH P AR B £ R s ST AR BN AT B S AR BT AT S B I AR AN A B S N —AME 45 A B
Yy b RS B AR AT 45 v () — AN TAT 55 A0 AT S5 BRI AR H AR AT 1045 R R S0 LTAE S5 I RT &
A R B AR 58 15 IR B LR S8 LTRSS I G AT AR I 4 A 18] (A8 4 2 ST e 4R AR 4k H AR wi
(1A 58 SCT ARSI A

LA PC B I ZE M B 5 1L 5 HE (pile) HL 3 n AN SCRS(F,) AT 55 49, ) P A5 28 ehon 12237 SR ok oA

MS=((Goal,,Goal,),(E\,E,)).

e Goal,=(PC,IC,,Pen), ™ IC\=(F, Pile,FnTime,Focused),Pile=(F},...,F,).

e Goal,=(PC,IC,,Pen), H:'P IC,=(F,,Pile’,FnTime,Null),Pile’=(F},...,.F,_1).

o (EvEx)=(Tap,Tup).

X IS AT 45 50 v AT 45 58 SCA

Task=(AT,,AT>).

o AT\=(Tap,F,,IC,,Select,IC\),ICy~(F,,Pile,FnTime,Nully,IC, fl IC, 5& X IA] L.

o AT)y=(Tap,F,,IC\,Delete,IC,).

e Select 55 Delete 7E 4l %459 2 ¥ D Gtk

(4) MWHI PR, Sl A7) 21 2 I AR 7R

W UE R IAR A B 5 75 2R ST A (828 B GO R A Gk T SUAL LN B, BB AfG JG T A R e A dsl A
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TG EE A0 78 S BRI IR, BoR B AR R G 2 A G B L HE L SOPR AR 12 AR T ST R e UM RS
W 55 2 A Instrument B¢ Meta-Instrument ZEAT AN AAF EVE BRI, B H BT 48 ) 1) P9 8 RAL 2 (1) 4 41 a1 PC
BUSR T B 38 0 — AN SO AT 55, 75 B s 3G I SO 4 i1 a2 A% AT 50024 Instrument; 39 H 2SR i N SCAF 44 1)
XTUEAE, Al % 71 4 Meta-Instrument.

SR T B WIHON G B Ik, AT AR P AR B eh i P i A T N N B A R R (R A0 JE e A T, P
BRIPER . FAMZR. AN RS

(5) AT 55 A5 R 3 IASE 200 80 36f 15 AL Y

ST R T O TR I8 28 BT (interaction primitive)s fiv4(command). [ [ B (response) LA K R &t
S 5t (feedback). L A4 e U, AT AR I AT 55 455 284 v 45k /N 55 T 40 B 5 8 2 T 1% 485 28 v J A8 T JRURE () A 455 4 AR
PE AL I Th R4, 45 A 1T SO H 6 SR DA TR wp 3 R S 5 RN A 56 5 1) i 2 v AR AT 45 45 B v AT 45 1R £
B ETR SCREIR R A S TR R 4 A R R S

H ST S THURSE R () B P 7 .

Abstract model Concrete model
2
3
N

Fig.7 Modeling order of PWPIM
K7 PWPIM &R 7

p| Presentation model

'—‘|

4 RSB

4.1 IR

PAME AR 5 LA PC HLEREE N BT S 3 (9 A4S A5 SV P R S48 1% ) I 48] 5 T2 1 ) [
IRAIREE I AR TAE# M P K 282 o SR S ] = A X AN AR . Hads B 5. B IR
P48 H AN AR B EAT A B 3K L6 A5 DR 2 O AR 45 R A i, S48 v SR Y S ) S 1 kg HG 4 Akl A4 R AE ; 52
B P RAERT AN A B ERE A8, iy RAS RS PIM i D68, JF B B A B A8 05
SRS A AR ZR M 1A B4R A AT 25 LA N FRAT 145 A2 F PWPIM %o 12 SE 481 AT 41 3k 14 491 7
4.1.1 MR EA

UM=(Environment,Roles,Preferencesy. Y. ' Enviroment it T & P 1 38 55 ,Environment=(PC,(Desktop,
Calendar,Diary,Shelf,Email),(Synchronization));Roles i T F )" {14 B /4 (%, Roles=(0,Administrator, {MS}),0 &
1) 1D, Administrator J& 11 ) B4 TR, MS 5 — Z 518 P50 JRATT LU B 5 1f0 b BE3E (pile) h B SO F, S,

MS=((Goal,,Goal,),(E\,E>)).

o Goal,=(PC.IC,,Pen), H:'f IC,=(F,,Pile,FnTime,Focused),Pile=(F),,...,F,).

e Goal,=(PC IC,,Pen), ;P\ IC,=(F,,Pile’,FnTime,Null),Pile’=(F},...,F,_;).

* (E.E)=(Tap,Tap).

Goal {8 T I H & sk 16 F, AT B AR, Goaly iR T 2 s i MR F, SCAF 1) H AR, A B AR R B T
WIER SCAF F, (37 50 AL QOB . S RGN SRR AT 0] LLEAT #6538 Preference i3k T HI 7 1 i 4 15
AT R RGEWCE A TR SR RFEE.
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4.1.2 U R L
FE S P AT AR TR R — B DL IR = AR S A NS EIR g5 4, T 8 BT,

Desktop Calendar | Notebook |
v
| Pile” | | Year” | | Year” | | Box" | | Level” |
v
| File" | | Month” | | Month” | | Theme" | | Folder” |
v
| Plan” | | Dairy” | | Mail” | | File™ |

Fig.8 Tree structure of personal information in PC environment
8 PC HLIAEE T IS A5 B 4
4.1.3 ARSI A
FRATTLAMN 63k 552 10 L S HE (pile) H 55 n AN S F, 4 B IR AT 55 50 B i e
Task=(AT,AT,).

o AT\=(Tap,F,,1Cy,Select,IC\),ICy=(F,,Pile,FnTime,Null),IC\=(F,,Pile,FnTime,Focused),Pile=(F\,....F,).

o AT,=(Tap,F,,IC,,Delete,ICy),ICo=(F,,Pile’ FnTime,Null),Pile’=(F\,...,F,_).

R SCAFAE S5 I3 % A PIAS TAESS ATy R ATy AT, 008 T SCAFIE 1 4F 55 e ICy & SCAF 3k % 14 55 I
BEAAIC, & AR T AR5 1 J5 B 5T Select TR % TAT 55 LG8 AT, Hiik T SCAFM R 74T 55, Hob,IC) 2
TR AT 55 (R B A5 1,1 Co S I B 74155 1) J B 45 A Delete 38 T % AL 55 I DIRE.

4.1.4 RIETLRA

AP DAL TSI 49 1 SR 2O BE B 4 AN R 1 BRI e A R Rl R BRI H G
I 5555 A, P 9(a) it I O 3 S A ST, P 9(b) A S 1T 7 S5 ) ST AN 1 55 8 A OSSN ORI G %, L
& 2.VARLIHIZ OB N I AR SCRS . HE L SIS HON G ARG 0 SO AR IR SO PR L R ]

biAE.

& 1] 3
. 9
5y
L}
2 0 L
(a) Office scenario interface of PIM (b) Desktop scenario interface of PIM
(2) PIM [R) 70 35 St (b) PIM [ 4L [fi3% 55t 5 1

Fig.9 Examples of PIM physical interface in PC environment

9 PC HLIAE N AN A5 BV B FF i 5L 451
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Table 2 Interaction object and application object examples in some interfaces

T2 HRIR LN AT E GRS sk 451

Interface Interaction object Application object
Office interface Calendar icon, desktop icon, shelf icon, email icon, diary icon Office

Desktop interface Add icon, delete icon, return icon Desktop, pile, file

Shelf interface Add icon, delete icon, rename icon Shelf, level, folder

Calendar interface

4.1.5  REEOR IR
15 573 SR A R TR T A A, AT DA S T 7 AR A T v M 11 23 2 R b 491 SR R o R IR AT LR T A
A N SOt B B R G st T R SEAEHE bR G X AT 2 SRR, W B 10() . RGO 2 200 H P
NI 45 448 1 i (interaction primitive):S, 45 & 28 T 3 FE R H R IR 45 A8 B R TR 40 RGP B &5 & B8 308
L HJRE S HE— 30 HAR b fir 4 (command): Divide(P,,S). Bl ] Stroke S ¥4t Py AT R4y K 2 fiy 2 K% 45 S TTHX
NS G200 A R St Py 43 BSOS AN HE Py P T 10(0) TR

_'...-; A
_i'_\
% U " TS .1
(a) Interface before pile is divided (b) Interface after pile is divided
(a) HER > HITT IR S 1M (b) HERL S FI )7 10 St

Fig.10 Examples of dividing pile using gesture
10 2T H0 SO HEREAT 23 F1 R S 451
4.2 LB

F DA B S AT AR R AT LUK AS AR B B ) 5 AT HEAT AR m LA P A R A A R B
HR R RTINS 4011 1 BT AT OSSOt g A A S BV B K AR AR S R AL
5 BB T3 B Hids W7 MR 45, W 8 Ji 7, T UK B AT 45 e, 3k Y P 6/ A5 JEV IR 3R
ey, HR KA RIES IR B0 4.1.3 75 b X I Bk 5 T 52 S A 1 i AR A s vl LA A A5 B B Post-
WIMP Fi[f] ) R A 7T 28 A A5, 8 3 3 FH 6T 5 R0 A8 56 5 e 1L S e 4000 T g S AP 438 17 P 5 R8s A L B 35 58
XTSRRI B 9 o mT LU 5 R G 00 1 ek B AL 3R o0 RGO RIS B RV . AL R R
M AT LA S B RE G 0 A8 56 5 T 4t it (00 sk 7., 0 2 = Jd i 28 7 HE (pile) LT LA Stroke TE AT HIN, R
SRR b SCORE IR DA 0 % HE BRI 23 iy 4, I H ST (desktop) 3K — W TGS G AT HE 0 S04 Ok A A BT
LR 10 fioR.

[ B, DA S0 2 B AR BRI T Post-WIMP S 4 a1 58, SE 40l T IS AR WG h I A = 3 5%,
S 5 o0 F R R AL ARG AL AN NG BB, 7 3o B Hids s eraE, w i 9ca) s, 554 H
JORE A BEAR SIS0, F P 0 T BRUR R AR 2 I Ik b 1) 59t T DL R S T A8 LA AR A0 SEARL R A . AR
2R 58 A N AR BV S R S A T 28 A AR O A8 L U7 2 BRI A AR SR PC WL, SOE A 28 il A H i FH 4
RET-HLAEHE 3 U £, FH P 70 D) 480 160 48 1) 10 200 B 30 R T X s AR =) A6 a7 81 T 4 2 50 1 R P 355 11 s () 38 22
YN0 R PR R s B, S eh A ) 2B RS LT 3 — R AR et ) AR AT BT ALK M AR M e T DR B A
I HEARG TR 10 o H A 2T B0 R B3N Stroke, B n] LAEIZE Ui Stroke hy 5 26 K]
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G2 I AN D B A TR T A I A6 A0 AT A T 1075 50, 6 P 6 42 T 75 26 0 A0 5080, > T
FIL P 0600 00 B2 5 T A 20

5 HiEUIRH#F—FTIIE

ASCHEH T —FFHE ) PIM (] Post-WIMP L 45 8 PWPIM.PWPIM X%} PIM [f] Post-WIMP F I 45 fiE #E4T T
PG40 T SRR 1) UL IR PWPIM 1) AN 4L oG 22 BB AL . B P R AT 4B . RIS
W UERE R REAS O PIM 1) Post-WIMP FHIH$2 1 2 3 5. 7E PWPIM [0 e 3k at b A4 H T PWPIM [
AT, PIM ) Post-WIMP FL1H ¥ 424t 7 511848 S A PWPIM N T —A PC HLIREE F3EF5¢
PR A AT B R S, Y S5 3% B, PWPIM Rt R0 A PIM 1) Post-WIMP Fi [T, B % 4 /& PIM T
KA 2R I HARASTL I 55K, BES ) PIM (1) Post-WIMP FLHI . JT RGP E s S,

HE— 25 1 AR 3R UK B 1 4 A T 8 T VR 5 NI FT o K A SO 1) Post-WIMP L T #5700 53k o
GG RABIY $3 HH — P & JE ISR B & A DGR (1) 56 4 vk, B 28T LA vk AN PEAL 1S B B LR
11,57 B B4 AR Y R G AF R B RGEIAT Pl R Rk TEZ —.
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