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Abstract

In information technology, new concept words appear every few years and affect the
business environment. In several cases, the core technologies and architectures have
remained the same despite minor changes in concepts. For example, grid computing is
the forerunner of SaaS (Software as a Service) and then cloud computing. Bigdata was
succeeded by the IoT (Internet of Things) and then AI (Artificial Intelligence). The trend
1n concept words reveals an evolutionary pattern.

In this study, we applied a text mining approach to analyzing all the articles in several
popular IT magazines for 15 years, and we proposed a new model of IT concept words
transition. The model shows that there are three phases of concept evolution. Some
related concepts appeared together in the first phase (Aggregation Stage). In the second
phase, such a group of words integrates to form a new concept (Deployment Stage).
Finally, the concept develops into a general word and gains recognition in each industry
as a completely specialized concept (Specialization Stage).

This analysis revealed a gap between cloud computing and bigdata in the evolutionary
process of IT concept words. An evolutionary model that reached cloud computing was
identified that another episode of evolution might start from bigdata. We focused our
analysis on the evolution of previous major concept words and examined emerging
concepts, which reveal a trend from a human-oriented world to a machine-oriented
world; the former world is characterized by advances in social networking and the latter
1s based on advances in machine learning. As result of this analysis, we can determine a
turning point in concept evolution, i.e., Understanding this phenomenon facilitates

detailed interpretation of concept evolution.

Keyword : IT concept word, Concept evolution, Evolution model, Evolutionary pattern,

Text mining
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1.1 #FROFR
IT (Information Technology) ¥R CIIEET LIZH LWa v NHENES L
EVRRAETANENT D, 2T MHERE v—F T 4 VT FHEOD LS E LT
i@% L — B ADOMEZ KRBT 572 DICHW I, T OTREZ M L7272 HRHMR &
LBV EDD, LHLELDERIZBNT, ZbD a7 s HIFED AL
IT7—%77F IR L THD T ENZ,

Bz, 1720 R X IT EROFEMAHGEE LTRG LD TH LD, £DE,
GHIF TR E L L, ST IT EROLL LT —RIZE AV LI, FEHETH
BBEICROND X Do, 27U RNEEF I TV RaBa—T 4V TOBKTH
Do 7TV RALVE2a—T 4 Y ZIFRLTHROA 2T FTIERLS, 7y Ray
B a—7 4 7 OHGEIEREIN & DOTRVBIHEIZ K > TH b SN bDTH S, M
HIIEVRAETT B TRRZMBEZWVR, BV a 07 —%7 7 F v, RAH
iz CiImTch 5 LB XL TV D, Villegas (2010) 1 5 Hik~<% X 9z, IT
ERTHIMED I/ T Faa—T 4 7 ORYOHBERIFZ Y v Far b a—
TAY I THDESOITEY , FD% SaaS (Software as a Service) 72 ED I F X
EFRMFEEZRTERADOI T U RIZES TV,

%72, Mell - Grance (2017) 2 (2L % &, KENIST'OZ F7 7 RarEa—7 ¢

1 Villegas, et al. (2010), pp.1-2
2 Mell * Grance (2017), pp.2-3
3 National Institute of Standards and Technology 7 # U 7 [E A= UEF AT 42 AT



TDOERTIZ. 77T RFDO3HO>OY—ERET/ILOOE DI SaaS (Software as a
Service) NEEND, ZDTEHIZ T RaALEa—T 4 7%, HERNLHEET D
SaaS R EA SV b D, HDHWFHEICHKEIEIZH D, LW ORIT EFICE
TR W TH D,

AU a—T 4T EE, TavEa—T 47 Y —RE o Ta—WF—|21E#H
= 2T SN =g =R ERMET L L) ar B a—Z O - FIIH
T sareF b o &) 4 THDH, SaaS IFHICZEDRREL [H—E 2By 7 |
‘7I7J ELTCELEETOHETHY, avBa—T 0 7 LWV REOHIZ L7

CRIEV a2 =2 O - HIRICET a2 D2 L THD, 7TV RE
WH a7 MHEEIR, ENETOT Y vy RaryBa—7 4 7R SaaS &) Hik
EAIREZL Y | PR SITRE L TE0EA 9D,

7T RIN—{RICEEFT DHFEE 72-7201F 2010 A TH DM, TLEL
vy 77 —4 T 10T (Internet of Things) &9 IT =227 b HREN KRR & %
TEBHL, BRE2EMTH2F—U—RFE L TCEX Lz, &L THMEITZ Al (Artificial
Intelligence) &\ 9 HEENR S - & b AR EED HESCA VX —F v hOFRRFIZHE
{fEbITW5D, Yang (2017) 5 Hid, B v 77 —X 37 77 R ¥F—U—FT
Y., ITTTRBBAL LI ENDRAELZSETH D b5, Zhong (2015) 6
X, By 77 =% IoT. ALO 3 ODDOFEIZHOWTRO LI IZHHLTWD, 27T
Ik o TA=— TS 2N ERICHIINT S I2on T, IoeT RKREDT —F
AHAIET S LN TED LR, BeABREDTWELET—XIFET £
HEDDORFEFNC IR > TEBY RIERT =X HHEATVNDZOIL, AT EFE Yy 7T —
WL THELTEZ DL S 72 E RN T 5 72 DI AN THEE (AD IZH %17
FTW5,

INHDarte7 MINWTHHEERICEE L, — RIS LT 228, KL & Bk
ODart 7 NHREICHB L TWD, 37x8bb, BftodF—U—KERba 27 A

4 EHR T AT AHFEF M LY http//www.itmedia.co.jp/enterprise/subtop/dictionary/
5 Yang (2017), Chap. 1. Introduction
6 Zhong (2015), pp.1-3



PRI —REHNCERFICBIN T D TIE R K BEFEDORHZZE L TWLHDTH D, iE->T, =
T NOHERIL, FERINCBEBEE I NN L, O DO EOBHBLL Tnvolz b
S5, BUE, RBIEASRTWD “AI” ICEALETIC, a7 MNHERED
EOBBBERT TVDLO0, TOWRBRESTTL2ZEICE-T, IT ERoar®
T ROREANZ— B RANTIENRTELLEERD,

Fo, IT ERTEHETVARABREDEATHY | HFELL ORAEA N2 b3 g
DEESES 2 ETESN D, K11 ICZ0FKET28HT 5, P THLERRRKDOA
R FTHD MTpro Expol &, BFE, FERERDLT—~DROLN, BRECEI
=72 TIEe< \Web 1A FROMGEREL BEEELTZ /R ARXAT AT AR N ER
ST D,

#—[EH o [MTpro Expo 2008) 73 2008 4 1 AIZHEE v 7 A ~ TR THh
LEFREINTEBY ., R, Ry MeFERE72D IT 287 M EHEZHED T
% (2008 1L 1 A L 10 AD 28], 2009 F-2>HIEF—RIOHE CTHEI N TN D),
B—EEIXZ Y —2IT, SaaS. RAMEHEIF. NGN (Next Generation Network : X
Ry hT—27) MAR FNOET—ThHo72D, BENDOBERIZZ 70 R
AU a—T 4 T RERE o TWD, [TTpro Expo 2012 (2725 & 7 T 7 RDE
WHOEERELERY, By rTr—2LnofFiLnart” MHENES L TV D,

[MTpro Expo 2017) Tix., AI & L<IZIoT 25EEH X A M7 —<IZE& T
LbDONEL BED D,

DX AR FTIE, T—~ DBV LD ITHEMR BN OBEME LV b R
TERIREEROE VR AFHMNMEL S, IEOT-DIZHEZHI< TFR] BUET
bHOTr—Ab%Z, EVRAL a UOEREIE, HEFEZZED ZENEELANT
b D, IT BIEOMERECHR O AL LI & HAf HEEO U — B 2 HEE R & L%
L. WODFIIMHERATITS 2LV B SINDD, TOR A DERIZED L 572
BB C®IIN, I TN DEAS D D,
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X 1-1. IT 2R DOERE0A N bR

oo aEEEZ, IT ¥/ ThrLU RERolzar v 7 FHEARKRZRYITIE
NRTHBZBSTHLZLICE->T, av® 7 hoORTEELALD, F—U—F& L
&E%%@é%@ﬁ WOEN DD AD, ED X DICE R LRE L0 %
2T HIENTEDLLEEZD, 77U REW I arv NHEITZZENETDTY
yFﬂ/t;—74/7%SwS&W@§ﬁD\m@ﬂ%émf%ﬁbfék®k%
IM, BT, 77U ROENEE LTy 7T —2 N, X —Fy MNIBRHZ L
IZE > TIoT EFpIEIL, TDORICESIKAL 77— BRI > TWVWHDIE, a2yt 7 b
DEDLIITHEELTNDLENI ZERDIEA D I,

Yy Rarvta—T7 47 0bigEY, SaaS, /7 7V Kavsa—T7 47 %
BT, By 5 —4%, IoT. = L THHD AL 1B F T, IT EHIZB W TR Z
BT DX —U—RERDart” NHBORBIZOWTHET 2 DR, KigXDT
—<Th b,

1.2 WEDH®Y

AWFgEix, IT 2R TR LU RERola v NHEEET XA M~ A =0 7 FiE
ZAWTHIT L, TOHBEZEL LTIRAD D TH D, 287 FHEEOHE)
SlE, RETERT DL OIS, TR CHEEOWEIIH L ToR AT (A 25, K



OFGE L & BITM SO T Lz Z LT iR Icx+ 2 s o2 &
Thb, ZZTIEEL, 77UV RavEa—T 40 FTORELEEINDTY v Kary
2—=T 4T h, ARO ALICEID ETOar v MHFEOHELOEBREZ 58T L.
IT BHGENED X 5 BB ER T RICETILEIHEICREL Q- Tm00%
HLMNCT D EE2HNET S,

Flo. THRAMYA =T FEZHNTONT 52 2128 - T, (EkOEENFIE
IZHERT@ENIER T — X BEE2R O ZENaREL 72 b, 207, a7 FHGE
DRI OWTERBE THRIREEBN ST FIEEZR TR T2 L2 6OV DDOAM
&35,

INHOHMEERBT S ETRifEE LTS 2 TR A& FHIE, AFSCiEHEir
RERZBIHLOTIERL, aryeF Mo b4 H (F-UL) Th D HEDH
bZEIBY) ZLICE-C IT EROoa v 7 FOZ LA RBHICIEZ D LWV ) HICH
b, Thbb, F£x0a 27 NOENMERZM > O TR, & ETH LR
REGET 2287 NHGEOHBZE) ZLiCko TR o®EmEZ L 62 L9
VNI HDTH D,

FEROBMEERT DD, RO EHFZEE (Major Research Question,
PITMRQ &g &, FAUTHE D BIRAOMFEFE (Subsidiary Research Question.
LN SRQ &%) ZLLT DX DITHRET D,

MRQ: IT¥ERICBIT2art7 MI.EOLIBRAT=ALTHENL TETZDN?
SRQ-1: zvtv7 MAHEEIIFR E LI ED I S ITHEB LD
SRQ-2: v FoO#ILIZED LS T BB AEZETNDDN?
SRQ-3: a7 FOBLIZED L ) RERICE > THTELINTZDN?

1.3 HAEOER

AKEITIE, LEO XS RO B ERET HITHTD ., RigizkiF 5 FE A
FEERD X HICERT D,



(227 b EoMEREZ AL, BEEHOREME & 72 5 AR RE L
LTHATZ S D, K3 TiE, IT ERICBIT 55— 2%
KL T D,

(a7 MR 287 M o4 (F90) o2 &,

[(F—U—F]: HOFEOMEL RIS H T, HERFRNY ERILIFHEDOD
Lo R TIE, Frlcar e 7 NoHBET-ED ETERND L
Hhar e NHEOZ &,

(27 bl : R CEEOMFICK L TR (R 23, K ORH
EEBHIMBNDOBIHTEETHZ LTl =287 FHRED
HBEOZ L,

AWFETIH a7 FobolEfEr, TORRISU T, £46. B, ffko 3
DOFREIZHFE L, TN b ZIEHFIHAG DT SEMO T o AN ET S & L,
CHBOERIZONTIE, H3ETH LR,

1.4 WD HIE

AKAFGEIX, 7V vy RavCa—T7 0 7O EfELE T 7 RarvBa—T
AT DRFBIZIVE Y 7T =2 R385 L, Al LB ETCORMICHbEa &
NHFEOHERS 23t 5 &3 5 FHIFE TH 5, WO FIEIL Eisenhardt (1989) 7 (24
WV, BHHIORE, Ta haolRk, T X WE, TN IGRET VDA L
Lic, 7'm Fa L ofEpl, 7 —2IE, 7 — 2. OEZIZOWTIEE 3 FEIZTFEL
SRTMB, THFRA A=V T REEZRA L, 7% A h~A =0 T THWTEAT O %t
RF—x L L TE, BHREBP#RITO IT SO F A Lc, Ak BP #h0 IT M
SRR IT B oMFEE T L LA A, IT 2R EICIEAT 2/ EH £, HEl
bbb 7 m 7 vy a VT fERETH L, o T, IT 2RO ML R
BILKED LW RO BIIZEE LT-NETH D,

AE—Fy FOBERIZEY, BAPHETH Y T —Z1X, @FEOEKIZEBITS

7 Eisenhardt (1989), pp.533



RIS A, FRSCPRFRFO X9 BN R, 7T r 7YV A v =72 EE AR ER
Lo THRIET 2 EACEE 2 B0 Fie & Fkx RIETHE A Fil T\ 5, ZORER,
PIHTDAE — RPBWONT o OLET =X N+HIIEHTE TV RV T
TR ENIBRENEL TS, L LARRGLINE - B2 (2003) 8 12Xk 2 &,

MR LET = OTRCCHEZET Z EIFAARETHIN, TFA b~Af =7
AN R LIk, 20RO ERRERE RNTE LIERT 2 Z L aReIC 2
o T2T2 L, TXA A =0 TIX@EOT 7TV r—vary 7 by 7 LRARY
BT —Z 2 AT THUTADRBRIGEON DT Tidw, EOX1ZHHr L,
ZOMNFEEE E AL DML > TRHERPREL LD TLHbDTHD] L
I Tna,

ARIFFRIZBNTIE, LET —Z 0 6¥ERO [FEEORREN 220 25T 5 D5
BT, HOFREEMOFEE L DM OBREZINGT 52 LN ETHDL, S HIT,
Z DM T KRR LET —Z LT HF A b~ A =0 72X - T [EREOREH 72
Ay Evo | WA & AT R A BN 9 AW O 51k ARG SC TR T 5
Zlh, bOVEOSDHEMTH S,

AL TIEET, IT ZEROXET =2 nbartv 7 hOHBZINGET D FIEICS
WCHEHIZHWTHAT S, W%, 7% A NS =707 7V r—aryrarss
LITRFH Y T ORI BETH 523, ARh7ekiam 2 < 72O BRIC G OE G
FERRD LD,

RIZ GOSN REZ L &I, a7 FOWRBICOWTORRFEHEZE LD,
ETMLEITH, £ LT, IT ERTIEIFIHET 2BHOFHRE~DA X E
2—ZBELT, R LIEET /BT DGR L M2 21T 5. Kvale (1996, 2007) 9 2
ke, A2 ba—L1T, “ADABDPNEWICELE L OT —<IZOWTHLA - A
fRZ S LN O RFET A2 2@ T, FrEOM#E AT 28R TH L, 14
Ea—|ZI3BNA VA Ea— B, V2 Ea—0 2N D 508, ARFZECTITEN
A FE2—=BHT 5,

8 #H « ARZE)I (2003), pp.25
9 Kvale (1996, 2007), pp.6-10



Flick (1995) 10 (%, & - FEFEA e PRI3GE 2 £k L CRET — % 28 - 4
Bri, T& DRV INWGEIRE 7 3N—F 203, BRFRIL T ¢ —/L ROFFR I —f0—
HANCER L, TELRVIBENDIT 24T T, TOHEBEEEZHSNCTIHDOT
bbb, ZTORBERRTCND, BA VA E2—ffED VY —F) L LTOHE
EHERT DD, A X Ea—0OFEF., G (2009 11 | KO, Kvale &
Brinkmann (2008) 12 OEEFIEEZEHA Lz, ZOFEIZONTL, FA4ETHELL
M5,

FLTE#RIC, FERIT a7 MIOWT, FNUEFNNET 5 E KM & KT
AT HZEICEoT, FEFAOHEICOWT RV EFELWOITEITVERT S, &
I, ITERDOE R AREIZHES LEDLEZEND L EBELEEITH, BLE, KI5
DHETH D,

AEIOFFIFIEO-EM & U TIXAARTHR STV D IT HisEx HV 523, IT =2
BT hOIFEAEIXKENSOBATHY, FFE, 7TV RarvEa—T 47,
SaaS. By 77— L3R IT EROA X2 FOEFREHIVEELLLHO
Thd, TNODFHRIL, A X —F v b EOGEFEE L TEHIFARITEN TV D,
ASH, = == LT D R FIHL R A B IT B3I, REE0MT 9
BRI N7 22 A A IR O TARICAIRF BB L CE VR A &2{THo> TV 5, HMER IT 3
Lk, BARDIT ¥DRETHLIE L, HE, HZ, NEC 22 Eh, HAREN
T TRRKERLET MR THEZMHFICFELIToTCND, —fFlE LT, Bt
RS2 B O HP ETHE - REFEMTICHEERE L T L MBFHREZM 1-2. 12
B#T 2 28, BE@IIEA S OEY EFBREERD 350 1 U EE EDTND,

10 Flick (1995), pp.13-20
1 {Fi% (2009), pp.16-23
12 Kvale & Brinkmann (2008), pp.123-141
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