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Abstract: Since the most of the information systems do not reflect the user status, it has been pointed out
that user’s intellectual productivity is degraded by the interruptions. In previous studies, we focused on
application-switching (AS) that is significantly acceptable timing of interruptions for the users, and proposed
a method to estimate the user’s uninterruptibility at AS. However, it has been pointed out that the num-
ber of chances for information display would be decreased because AS is occasional. It was also needed to
examine the practicality of the method in actual office environments. In this study, we proposed an uninter-
ruptibility estimation method during continuous PC work (Not application-switching: NAS). Furthermore,
we evaluated the proposed method with fifteen office workers and confirmed the possibility of the estimation.
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Table 2 Result of uninterruptibility estimation on AS.
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Fig. 1 Structure of operation record collection system.
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Table 4 Features of NAS.
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FECIE, IS 48R e e L.

NAS R 0 AAREREHEE N Fyas(z) 230 (1) IR,
e, BHEMER A IRLET~W OF#ID 2/
WTERRT 4. AS BrfEER L MMk, Bl S h el
ZIEFHALL, 0205 1 O#POEZ & 5. FEBEI, FHig
FETAEEE L, TNLAE00ET A, T, HHRELE
DR S &L %5 L9, (1) DOEEKOMRE T ER
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= 5 NAS FEE] 0 JABIEE e AT R
Table 5 Trial of uninterruptibility estimation on NAS.

EBRHEE | EE | B | B
N I E R
& [ 24| 9 | 10 | 056 | 0.29 | 0.77
Hi | 50 | 45 | 94 | 0.24 | 0.52 | 1.00

15 8 | 33| 73| 0.64 | 0.41 0.93

= f o=

NAS BEfEENCES 5 EHIfF SN 5.

FNAs(JJ):d'Tx+Ux+Vw+Wx (1)

3.4 NASBBHEDRT

BT CIRFE Lo HEE R, NAS BRASMdmE T ot 4 &
L72ME 7 — 2 1A L, NAS B8 ) A BIEGEHEE
RRAT. BB, HEMNEO NAS IZEBRBKEE 5 5 LI
EL, T — %1%, NAS KEOE ) ARG T BRI
346 4 & L7z,
REFELETHET 2E 0 ARELRE L, AS KEEE & [FEk
2, - Emo 3R Lz, Shid, UL SRIESRE
HEEIZB T BIERMTEICBNT, ZDOL L2 B /-1
SEBOWEEIToTVA I L, T—FOIEELE % IBHIC
SERCHETS I LEIRETHL L, 61T, AFE
RICHTBICH0, EHMIIE3EEOHE Ry, &
WV, EBE5THR) THAAEHTSH S LI s nz7zo
Thb. EBTHELN b BB EBEHGED S 3 B~
OEHZIE, HREL1-2% Y7, 3% 7, 4-5% «
LB SRR T . IERERHEICE T A B & L
, AR - 21, 45 BoOREIGER L L odix
T TWAY, 2-3MFE/21E3 - AHOPEICE L TOH
3% <, #REZZOMEXBTE TV EEZ LN
CHOTHDH., 22T, FDRARIFLTZIFARL RN
BAIESE 4 -5, STANSNAEAIZIESE1-20°
MBI 5L L7

F72, #HERX Fyas(z) THRONDHEEMEN S, 3 BB
DIFBE BT 5720, BT -5 ICBWTKIELE Y
i kBT A E A R IRD, K (2) TRTBMEERE
L7

I

~

FOOF A

B Fnas(z) >07 0L %
HEE =0 f  02< Fyas(z) <0.7DL & (2)
K Fyas(z) <020k %

MRETT— 7 I BT BHEERTH R LR 5 [T, {70
FEE, BIEEE OB AR 56%, BIEGE T 64%, T
48% & e o7z, FRE 1 DT OEIAE, IESREET 77% I
L, BHEGEIL 3% & o7z, MIFREBREICHBIT 5 AS I
R ERE R (R 2) LT 2L, HFICEIEREDH
ERTI0NREEOM LRS-, F72, ASHFRfEE &
FREC, NASHHEZICBWTHEWIHEE 2 K CHEET 5
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Fig. 2 Example of environment on each subjects.

fEFR R E 2 [0l T S R ifE s b, — 4T,
BRI EE O FFHLEIL AS FHERE & (AR IC 3 HIEE CTH 2 72
0, NAS R TIERI ) R4 % L Fllsh
5. ASHHfEE & NAS FHIERE OBFIIC L 0, AR OHEE
FEEE CIOMER ZHIMS DL Z LML EZOND.

4. BBERIEICH ) SIEEEHE RIREMOIRE

REETIX, AWFFETIRE L 72 PC VEERE] ) AARIESE
MR LEOBREERRICOWTIENS, EBRTIE, EREIC
‘Té%%%%%%m%%’W%bt?~&kyb%ﬂ%
, METFEZ B L GE0WERHE DM 247> 7.

4.1 EBRREEFEWNRE L EN) AAEE
4.1.1 BHERET —2NEFHE
WHET DIEEBRET— 51, F—0#EeY 1 v K
A=V EDPCEIEEROATH L. T2, HhH
NDEN) AR A4 I V7%, AS FEAEREE NAS Ko 2 FlidH
L7, REBRTIIRBIEEECHBE LT 5720, B
BRE DRI LRED v &) B JEE ) sAK MR % 10 557 [H
&L, MEREIC 1RERIC 2~4 MO ARBHEE & 2 % & 9
L7z, TS, HEEICEELR AN L AR5 2T, »
O%% ARG R VEN) AREREHE Y, THEER
CEDEREL. HEBREICANSELE ) AAERER
H% L BEI D AnFa 5 pHEFE R EEEL T, “1!
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FoKHEZ, 2 HEZW, 31556 TO %W, 4
72, 50 IERICHEZS” © 5 ARECEBEMR S €70, RS
120E, BEICES LT, FEBRY AT AKX AE ) ALMEE
EZE LWL IBURE G 2 7.

BRI, 20805 401k, HEMICEIZPCZFIHL
THFZEBRER DL LB 114 (O b, BEHEk24) &
R= =T = &L T AT =7 2 E L LTT, EB
D—# e LTPC 2R 2EBEBICEDLE 4 (O
5, HHIk14) O/FH15% L L, BRECEFESEITD
i EEEEROVEEREOH 2 E 2 (TRT. HHoR
B 01 205 11 IIWFZERTEER, #HEE 12 25 15 3HF
EBOWEREEZIRT. T2, BEEO PC 2T 2 8k
FHi, FELTHHTAPCICEBHY AT LEFER S,
LI AR EATo 7z, FEEIAMIE 2 A & L, fEHE 10 B
o 1THE (BRA 1R Z <) £ TEBRZITY, 451T
#1900 Bl D7 — % # WE L 72, F72, EBFROBERE
OIVEEIRR Z IR T 5720, K 3 TRT &9 2fFEidie
RLER S 7e. RRERHARICIE, KEDLLIEENEORERE B
FERER, M PC OFEFHRER], PC YMESERFI A sk S €72,
4.1.2 PNELAERET —20OHBE

FEERHPOWERE D ELIEENE L LT, MMIEREEBD
WeBEE X, TR T3k AIGEREE, kb o®E
HIERK, B A —VOEZE, B - XRETOXREIIT
bNTWED, KELREDIIar—rarhzks,
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3 VESERLERH MR A

Fig. 3 Example of working records.

F6 WET—2I12B1T 5% ) AR HEED LK

Table 6 AS vs. NAS in operation records from office worker.

TR

1 2 3 4 5 | HE | P
AS | 128 | 134 | 188 | 85 | 80 | 615 | 2.8
NAS | 105 | 109 | 116 | 72 | 112 | 514 | 3.0

PCEMHLZWEBITIEAER N o/, F72,
WERZEESBLAYNS PCEMMT L EWo72, PC
kL PCAHMEREDRAIEES TR SN, —T, FH¥E
HOWEREL, FFRFe COFHERCLRE, AR L H
WCEREEE BT A — IV ORSAE, SR E Th
WFZEBAF2ER & i L T PC R EIZMIK S, BFETPC %
FolMHLAVEBL RN, 72, REMFED X

D% {AThhTwi,

KIFFETIE, PCHEETFROHI ) AMEREHEEZ HIY &
ToH0, WELETF—2 05, BWEBREOEELEICIE
DE, KECER, ME L ORFENEEL LD PCHMEHER
B DT — 7 v T2, 11 LAOWBRED D b,
NBIRE 2 & HIEBE AT 2 B2 T % 72 o 72 &I
ENZ2XET = h6BRw, WELET—YOME%
K6 IIRT. MHEhbTF—7IE, WFREER %4 L F
Tk 4 2 HIUE L7z, AS615 0], NAS514 [IOFF 1,129 [A]
ThHol. ¥ kA v P=—DUKREDKEERE, ZnET
EIFRRIC, AS FEOFIGIETREEIL NAS KL ) ARV
EDHERR SN/ (Z =2.07, p<0.05).

4.2 EERER

ERET VI 2HERRD I B, AS FEfEEHE R %
= 712, NASHHEERHRELTER 8 IIRT. WIEET— 712
B AHEEARER (ASHE ;3 2, NASH: : 5 5) &y
%&, AS-NAS L b2, BIEGEE OB AGHET A%RED
T2 SN 7z7%, FIEICHE LTt 10~20% 2 m E L
7z. £7z, AS & NAS O R 2 id 5 &, KIEEGE
B L CIRARE CH 2205, miEmEHEEEE 1,
NAS BEE D DL D \mnkiR e R o/, THIIAIRE
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®T OUHERET -5 IIBIT5 AS BHEREHEEE R
Table 7 Result of uninterruptibility estimation on AS in office.

F BRI HE | M| PR
ik LI T I ES IR
ik | 113 | 66 | 46 | 0.50 | 0.43 0.80

130 | 109 | 99 | 0.32 | 0.58 1.00
= 19 13 | 20 | 0.39 | 0.12 0.63

= f o=
|

xR 8 MBRET— 1285 NAS BHEGEEHEE R
Table 8 Result of uninterruptibility estimation on NAS in

office.
ER i WA | HH | EE
ik | | = &S = OL1IUT
i | % | 86 | 38 | 42 | 0.52 | 0.40 | 0.75
| Hh| 101 | 48 | 71 | 0.22 | 0.41 | 1.00
fis | w5 | 27 | 30| 71| 055|039 | 079

F=Z I LTHFEMETH 72, —F, KRIEREDOME:E 1
DT oL, AS BHEEDT 5%ARRE Ll - 72, DiEd» s,
e 7— % L B L CEHETORBER TR S 7225, 34
21U T ORI, HFICEIESE#EE I BT 8 HIfE:
MEFFT DR R E o 7z,

5. ER

5.1 EFREICH FBIE)AAIESTEHE DG
EBRORER, SHEREICB T 2IEEEHREOEAEG
YT 2%, BIERE - SESEOSEERIE, £heh
51%, 4T% L7V, B8 1 LN OB L 78%, TI%MEE
ol MIBBREEEOOO, {$HEENOREREME
% EORBII T TR WD, R T — 4 L L T
THRESKTTLBETH Y, FMIRICEESEZIUESE
EHEE T DIFEMED RV E % T 5 2 &
WCTEIE W2 D, F77, KIFFETIREL, 4 DD NAS
WRAEB A & 72 & NAS RRES EEHE S 1L, SR mi
EREEEIZB VT, AS FHESEH SR L ) SR EZRL
72, iU, NAS B 2 KT 5 &4F#s, 2—%o
HGENSWIHEICRIE SN TH 5720, BIEGE
REZRBLLRT Wz sEZONRS.
PCHBAEBED A ED K AFEOWEREZIILTLD
BV SRV R RV, B iR e & kLoD, R
AEIARNIREE & S VIRRE OB DS e T H 5 4T, Bk
LU ERGLRLTY, HEHBELVHEITID PC R Z )
KL LMENTRTH DL H, T2, AS & NAS DT =
WHE LM AT 2 8T, FATHIGE CRIE L 7 5 7215
IR WP OB S b me &, KFEICLS
MM ROFATREMEDRIE S N EZ HNA. FFIT,
ARWFFED & 9 7 IREEHE 12D IHIRIRTRHIEHA 8
Jel LT, BMBREICBI AN - BREANOIIZEND
FTHENED, EBAITA NPT TICARTERNZDF FEM
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F 9 WIIEHREIIC BT 2% ) ARIEEEHE TR
Table 9 Result of uninterruptibility estimation on R&D

worker.
F B fE WA | W | RE
1K GY & S =1L
% | 142 | 95 63 | 0.47 | 0.38 | 0.79

193 | 153 | 142 | 0.31 | 0.53 1.00
39 40 80 | 0.50 | 0.28 0.75

= A

i
=

R 10 HHMICBIT 81 ARG EEHE G R
Table 10 Result of uninterruptibility estimation on desk job

worker.
FBEMIE | EE | | EE
(ST I S R = 1UT
e | MK | 57| 9 | 25| 0.63 | 056 | 0.73
E | W 4 | 3 |0.06 | 025 | 1.00
fii | = 3 (11 ] 052|017 | 0.67

TEALUEEMATRBE NN B,

F7, REBRTPREOIEGE & Hw S/ AS/NAS
i, FELCOBIERENGEINTBY, AFEOHH
MEEDODL)ZTH, CNOFELCH#INTE S L) 4%
DUEPYETHLE VD, HEERHEZNLEES 9 2
T, FERBEDOES SR 5590z, IHEEICHELZ 5 2
L5THHIMOERNA*EETLHELEZONDL. 1—
FORNZTNE Y A7 ORERHIFIC L 208D
& [19] ®°, ¥F LoaEE (i) BAEOWM [11] & £
RHFZE T TB Y, RN b &R oK
HHTHALURMPEZONS., HELL, FHTRERIL
BN E LT, T A7 T — 27 hO—FOEEE
5 A7 mOEN) ARAGE EHEE T 5 ke HEs L Tn
B [17]. VEENE L BREDK TR ORI f2ES) 12, L—
PO T B ERED R SN TS I EEEATRIE &
722 eh b, PCrEEROIEREICHET 2R E LT
OISR SN D, RFFEEX, PCEEERED A% FIH
L 722 —IRFEHEE D 720 D IERERIHAT & v 2, fit >
2L BHEBER L OPFHDPES TH L L, MTFEEOH
OB L OATEOREEELEZ NS,

EFEH OB E LT, ] 9 ICHIZEBIRIIC BT 5 S
R T, ]| 10 ([CHBRKICB 28 ) ARIEGREENEE
MREZRT. FIURIEREREE ICBWTE, FHRICBT
BHERGEIL 63%TH Y, AR OEBROHHPANTIZ, A%
BIZERE &L 0 bW EZ /R L7, iU, BFZERZEmkic B0
% PC &AM U7, SR E I L CHRMEL - S
fELTWwWA 720, PCIEER LIEGE & OMBE A H 72
HEHMEND., HHBMO PC OXEHH L -EEE, &
B R KA, BT A VEZRELRLE, HFETH D
BN, I PCHEERAIERE A KB L vwEwn
25, LiL, BEBRICBLTIE, ERESEL 225

© 2012 Information Processing Society of Japan

OEFNERD & 9 7, PCIEE L PCHMERDERIS 5 %
Bg (g SN AFHEE, PCIEERIEDAIZHED
SHEMEEE 2179 2%, RElEEoyE, PCIMERT O
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RSB ESING. 2072, BUEOEEIREICATSE
DA EDOREMHL)TH L0 AT 2720128, 21—
WD PCIERTH 5%, BHEEDEREO®m VRS
TEHT D % D ORI FEDOHE b LETH 5 [18].

5.2 BRIBEICL 2B EE

FEERICLY, SBBRET BT A AT HEOA HMEARE
SN, EIEEEZ HRE L BHEET L COMERT
bR ON. RFEL, BHOARC X 2IEGEHRE 21T
AN, BEMOETEEICS 2 5 X EOR SIS RE &
WIBRE CR o270, HEHEMET Lzl sn
B, FIT, RFFETHV AS FE 19 B, NAS H 4 4%
BICE LT, WMERETORKZITo72. B 412, AS
D5, AS FEAERFICERN S N5 RN 25 (8 fEo
)b 4fE) LS MOREMER LIS g (11
D)L 5 ) OIEEREO—HERT. $72, K 5124
NAS B O ks % 7R3,
MERECORMOEREIC L AHEGEDENE, < - K
Ay h=—=O UREL W THB L 728558, @i
il L CHEENHER SN2, —H T, RO L
TIE, BRETICBWT, W25 F 2 Bl S
7o, EBTEEE X, HHOY AT ZFEICHAPZ TS S
ED—RITH Y, 1ODF Aoz E LTLRD
FATNBATL, EBHEPET T 52T Tldew. 20
720, EIBEBEICBVTE, BICFEERTICERT S L9
LW 2 B OIS E~NOBENET L EL 5N,
AR BRI O DS o - LHEM S B NAS i
BICE LT, M7 — 4 Tk& MEMATER L 2 580 RERE
SN, PCEEEICET 25 MIE, PCIEETHILITER
BICL2EBELRZTHCEEZOND., T2, KRS
SNEBL LT, WIIEHRERICBIT 5 [Hrarh s
AL S N7z, BERENOBMMERY) FExiro7- L 2
5, WIS, EMERIT bR L CE TR
TIRE LW BEERO TRPFIET B 2 LG o,
PHRBE BT A2 ARFEOFHM LSO 5720121, B
B be g OB BEOREDIINIC, HFR
JHER 1 70 EOINTER ORI, KEE% EOSER S
WG EDN =) - LD FIEDOEE I E 2 5N b, Bk
R A HEER N LA, RAHEEORERK A
MBINFEROME, F7o, WEHrHRE LHEOH
BEDIEE D5 A DRETH 5.
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Fig. 4 Comparing of AS features on (a) laboratory records (b) office records.
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Fig. 5 Comparing of NAS features on (a) laboratory records (b) office records.
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2 FFH D /S )V % [FREIC RS S 2 MNTEE IR - 724
A7 &, NN EY = THEERERZFIH L 723 3CHIER % [H]
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