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ҩ๗ƕׯʍWebҟౙʊɩɣʅƒஞʉѾ෮ॲ२ʎφʉիࡱʇɶʅ೩֊ɶʅɩʩƒѾ෮ৃζʍࣰٛƔ

UIʎഉތѓɶʅɣʪƓۡʊƒWebҟౙʆࠩຌʉʴˊ˵ʶ˽ҟౙʆʎʊՑఉૻљƔഷۡɫۼʮʫƒடํ

ʊѾ෮ঙكʡഷѓɸʪƓѾ෮ৃζʱ՝ɶɾঙكʊѾ෮ৃζऺɫɡʪɫƒࠬஞʆʍݴ२ʎಝ࣭ʊࠬԨɫɪ

ɪʩƒൃࠫʡɴʫʊɮɣƓɼɲʆචٰ֖ʆʎ UI˘ˋ˚ۼࠄʇடߢʊѾ෮ৃζऺʱॲ२ɸʪࠬʱଥΠɶƒ

ࠬʱڇࠄɸʪɾʠʍˋˁ˼˩˚ʱࠄɶɾƓݣࠄʍWebˇʶ˚ʇ߭ݴʍWebˇʶ˚ʊࠬʱ଼๑ɶƒ

ਣʉɮѾ෮ৃζऺʱॲ२ʆɬʪɲʇʱ٫ࣘɶɾƓ

A Method of Generating Screen Transition Diagram
by Using Web Scraping

Sisido Johta1 Ueda Yoshikazu1

Abstract: In recent web development, dynamic screen generation has become popular as a general tech-
nique, and the condition for screen transition and UI are complicated. Furthermore, agile development is
in mainstream in web development, function addition and change are frequently performed, and the screen
design also changes as well. Screen transition diagrams are described in design document, it is troublesome
and difficult to maintain by hand. In this study, we propose a method to generate a screen transition dia-
gram simultaneously with UI test execution, and implemented a script to realize the method. We applied the
method to an actual Web site and our own Web siteƒand verified that we can generate a screen transition
diagram without deficiencies.
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1. ʎɷʠʊ

ࡱʍWebҟౙʆʎƒஞʉѾ෮ॲ२ʎφʉիׯ

ʇɶʅ೩֊ɶʅɩʩѾ෮ৃζʍࣰٛƔ˸ƪˈʶ̅ˑ˧ʹƪ

ˋʎഉތѓɶʅɣʪƓѾ෮ৃζʱ՝ɶɾঙكʇɶʅѾ෮

ৃζऺɫɡʪƓѾ෮ৃζऺʎѾ෮ʇɼʍζʩഷʮʩʱऺʊ

ɶɾഞʆɡʩƒɹ ˩˼˃ƪˉ˹̅ʍ๑ˉ˜˼ʼʍӂ௳ƒ

ҟౙࠖԨʆʍʊอ๑ʉഞʆɡʪƓɶɪɶƒѾ෮ৃζ

ऺʎݴ२ʊ˅ˋ˚ɫɪɪʩൃࠫɴʫʊɮɣƓ

Webҟౙʊɩɣʅࠩຌʉҟౙࠬʎʴˊ˵ʶ˽ˏ˧˚

ʸʹʴҟౙƸΤђƒʴˊ˵ʶ˽ҟౙƹʆɡʪƓʴˊ˵ʶ˽

1 ᵶࣩӌ
Ibaraki University

ҟౙʎƒʁ ˘˾ƪˉ˹̅ʇڐʏʫʪએɣՎԨઅΦʱݔ๑ɶƒ

ҟౙࣛʱݟഒѓɶƒȣʃʍʶ˘˾ƪˉ˹̅ʆ 1ʃʍՑఉ

ʇɣɥʧɥʊૻљʊՑఉʱҟౙɶʅɣɮ౩ഄثҟౙʆɡ

ʪƓਵສʍഞʱݴ२ɸʪɲʇʧʩʡƒԪࠖؤԨʆ๗ʉ

ɥʘɬʆɡʪɲʇƒۼ૾ʱʮɺʅίʊਞ݈ʊԻʱߢ

ۼ๗ʉ˩˿ˊʹˁ˚दࡥݍʊஞɮˏ˧˚ʸʹʴɲɼɫݣࠄ

ࠞ୩ʆɡʪɲʇʱֽ૦ɶʅɩʩ [1]ƒʍҟౙࠬʇಐӇɶ

ʅ२ѢഐʇɶʅʍഞʍສʎࢭʉɣɲʇɫਵɣƓ

ʧʂʅƒʴˊ˵ʶ˽ҟౙʆʎɾɿʆɴɧഞɫࢭʉɣࣣ

ʊƒѾ෮ঙكʎഉތѓɶƒએՎԨʆʍഷۡɫʊۼʮʫ

ʪʍʊɶƒɼʫʨʱজɶɾഞɫਮݥɺɹƒओ՜ʊ˩

˿ˊʹˁ˚ʊޖљɶɾऩݦʍˏ˧˚ʸʹʴ҈ɫܪʊʉ

ʪɲʇɫ٨ɴʫʪƓ
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ഉތѓɸʪѾ෮ৃζʱৌʅɶɾѾ෮ৃζऺʱࠬஞʆ

ʮʫʪۼ२ɶƒʊݴ UIഷۡʊʮɺʅൃࠫɸʪɲʇ

ʎಝ࣭ʊࠬԨɫɪɪʪƓ

ɼɲʆචٰ֖ʆʎƒWebҟౙʊɩɰʪ UI˘ˋ˚ۼࠄʇ

டߢʊѾ෮ৃζऺʱॲ२ɸʪࠬʱଥΠɸʪƓ

2. Ԫໞઢ߳

2.1 UI˘ˋ˚

UI˘ˋ˚ʇʎƒ˸ƪˈʶ̅ˑ˧ʹƪˋƸUIƹʊԪʮʪ˘

ˋ˚ʍɲʇʆɡʩƒଜձʎํƧʆɡʪɫƒචٰ֖ʆʎݣࠄ

ʊ UIʱ৸ݴɶʅ௬ࡰອٗѢʍӂ௳உʱۼɥ˘ˋ˚ʱ৳ଜ

ɶʅɣʪƓ

UI˘ˋ˚߭ஞѓʍɾʠʍํƧʉ˖ƪ˽ɫਮݥɶʅɣʪƓ

චٰ֖ʆʎ Selenium[2]ʱ๑ɣɾ UI˘ˋ˚ʱࣛʇɶʅ

ɣʪƓ

2.1.1 Selenium Builder

SeleniumʎƒWebʴ˩˼˃ƪˉ˹̅ʍՑఉ˘ˋ˚ʣٗ

ʍ˘ˋ˚˖ƪحஞˈɸʪ˨˻ʸڇࠄʍ߭ஞѓʱ˚ˋ˘

ʆɡʩƒSelenium؞˽ Builderʎ˨˻ʸˈࣣʆʍ৸ݴʱ՝

ɶƒ՝ɶɾ৸ݴʱ˘ˋ˚˅ƪ˛ʇɶʅʺˁˋ˯ƪ˚њ

ఉʉ Firefoxʍʴ˛ʼ̅ʇɶʅଥ֯ɴʫʅɣʪƓFirefoxʍ

ʴ˛ʼ̅ʍɾʠƒжɶʅɣʪ˨˻ʸˈʎ Firefoxʍʞɿ

ɫƒ˘ˋ˚˅ƪ˛ʍʺˁˋ˯ƪ˚߲حɫ JavaƔPythonʉ

ʈҺڶڊ࠱ʊжɶʅɣʪƓචٰ֖ʆʎƒPython-unittest

˚ˋ˘ʍٿʆʺˁˋ˯ƪ˚ɶɾ˘ˋ˚˅ƪ˛ʱƒҔഷ߲ح

˅ƪ˛ʇɶʅ๑ɶʅɣʪƓ

2.1.2 Selenium WebDriver

Selenium WebDriverƸΤ܇ƒWebDriverʇ࣌ڐƹʎƒSe-

lenium ɫଥ֯ɸʪWeb ˨˻ʸˈ৸ݴʍɾʠʍ API ʆɡ

ʪƓSelenium Builderɫʺˁˋ˯ƪ˚ɸʪ˘ˋ˚˅ƪ˛ʡ

WebDriverʱ๑ɣʅॲ२ɴʫʪƓ

2.2 Ѿ෮ৃζऺ

Ѿ෮ৃζऺʎƒѾ෮ʇɼʍζʩഷʮʩʱɶɾऺʆɡʪƓ

Ѿ෮டʱฒϏஉʆؾɭƒฒϏʍൣۈʊѾ෮ɫৃζɸʪɲ

ʇʱɸƓѾ෮ʇɼʍਂکԪؤʱφʆɬʪѾ෮ৃζऺʎ

๑ˉ˜˼ʼʍӂ௳ƒڦւʇʍɺʊอ๑ʆɡʩƒʴ˩

˼˃ƪˉ˹̅ঙكʊɩɣʅࡥ๗ʉഞʇɣɧʪƓ

Ѿ෮ৃζऺʱݴ२ɸʪ˖ƪ˽ʎ˾ʶʴʸ˚ʱࠬஞʆ४ɧ

ʪʡʍʇ߭ஞʆ४ɧʪʡʍʊലɴʫʪƓ

2.2.1 ˾ʶʴʸ˚ʱࠬஞʆ૦४ɸʪ˖ƪ˽

˾ʶʴʸ˚ʱࠬஞʆ४ɧʪ˖ƪ˽ʊʎΤђʍํʉʡʍɫ

ਮݥɸʪƓ

Excel

२ʆɬʪƓՑఉʊʎݴʱ৶௬ɶʅѾ෮ৃζऺʱحऺ

२ʍݴʆɡʪɾʠƒऺ˚˧ˏޟكƧʎٿഒɿɫƒ

๑ୣΤҤʍ৸ݴʊʡࡌɸʪ๗ɫɡʪƓ

PowerPoint

Excelடํऺحʱ৶௬ɶʅѾ෮ৃζऺʱݴ२ʆɬʪƓ

२ݴƧʎ˩˾ˎ̅˘ƪˉ˹̅๑ʍ˖ƪ˽ʍɾʠƒऺٿ

ʍ๑ୣʆʎ๗ʉՑఉʡɡʩƒஞݴɫࡥɮƒߢԨ˅

ˋ˚ʡɪɪʪƓ

astah [3]

UML˴˙˼̅˂˖ƪ˽ɿɫƒUML2.0ʍࣳੌৃζऺ

Ƹˋ˘ƪ˚˰ˉ̅ऺƹʱѾ෮ৃζऺʇɶʅ๑ʆɬʪƓ

˾ʶʴʸ˚ʱࠬஞʆ૦४ɸʪ˖ƪ˽ʱެ๑ɸʪ˳˼˕˚

ʎƒѾ෮ʇৃζɿɰʱɶɾɣຑ୩ʍʡʍɪʨƒˮˑ

̅உʍధપʣৃζঢʱʠɾࣚݟʉʡʍʝʆɮɲʇɫњ

ఉʆɡʪƓ

˙˳˼˕˚ʇɶʅƒݴ२ʍˠʸˡʸɫҟౙࠖʣৠँʍΟ

ઢʊΧਮɶਦऩ१ɫ܊ɣƓѾ෮ʍ˾ʶʴʸ˚உʍഉތʉ

࣮൙ʱΑɥ࣪ʎഺࡘ˅ˋ˚ɫਕɸʪ [11]Ɠۡʊƒ˧ʳ

ʶ˽ʍ߲حɪʨƒ˰ˉ̅˼ƪ˒˨˽ʆʉɮƒۥਚɫࠪʩࡰ

ɺʉɣɾʠƒˢƪˊ˹̅ԛʊʡۈɬʆɡʪƓ

Τࣣʍɲʇɪʨƒɲʫʨʍ˖ƪ˽ʱ๑ɣʅѾ෮ৃζऺʱ

ɧʪƓڊɣʇ܊२ɸʪʍʎƒൃࠫʊɪɪʪ˅ˋ˚ɫݴ

2.2.2 ˾ʶʴʸ˚ʱ߭ஞ૦४ɸʪ˖ƪ˽

˾ʶʴʸ˚ʱ߭ஞʆ४ɧʪ˖ƪ˽ʊʎΤђʍํʉʡʍɫ

ਮݥɸʪƓ

Graphviz [4]

dotڶڊʇɣɥˋˁ˼˩˚ʆ˂˻˧ʍௐๆʱ՝ࡲɶʅ

˥˽˛ɸʪɲʇʆ˂˻˧ʱѾਔʇɶʅࡰອʆɬʪƓ

blockdiag [5]

Graphviz டํˋˁ˼˩˚ɪʨ˂˻˧Ѿਔʱࡰອʆ

ɬʪƓ

PlantUML [6]

ˉ̅˩˽ʉ՝ࡲʆ UMLʱॲ२ʆɬʪʼƪ˩̅ˏƪˋ

˩˿ˊʹˁ˚ƓࣳੌৃζऺʊʡжɶʅɣʪɾʠƒѾ

෮ৃζऺʱݴ२ʆɬʪƓ

˾ʶʴʸ˚ʱ߭ஞ૦४ɸʪ˖ƪ˽ʱެ๑ɸʪ˳˼˕˚ʎƒ

̅˹ˊʍ˘ʿˋ˚˧ʳʶ˽ɫ˫ƪˋʉʍʆƒˢƪٿ˛˽˥

ԛʊʡжɶƒ˾ʶʴʸ˚ʱ૦४ɸʪࠬԨʡɣɾʠݴ

२˅ˋ˚ʎକɣɲʇɫ֣ɱʨʫʪƓ

˙˳˼˕˚ʇɶʅƒUIʍ˾ʶʴʸ˚࣮൙உʱʟࣚݟʉ

ऺʍݴ२ʊʎۈɬʆɡʪƓۡʊƒޱӅʍࣳحഷۡƒѾਔ

ʍ৶௬உʍ৸ݴʊʎஶ߭ʍ˅˰̅˛ʱެɥ๗ɫɡʩƒٿ

ʇʉʪ˘ʿˋ˚˧ʳʶ˽ɫ౻ތʊʉʩʣɸɣƓ

2.2.3 UI Flows

UI Flowsʎƒ37signals[7]ɫ۵ΠɶɾիʆɡʪƓ

ऺ 1 ʊ UI FlowsʍφແʱߪɸƓ

ʉ UIঙكʊऄʫɹƒǄ˸ƪˈɫٵʪʡʍǅƒǄ˸ƪ

ˈɫۼɥɲʇǅʊુɸʪɲʇʆƒˉ̅˩˽ʊ UIʍ๗

ࣰٛƒɡʪɣʎܤʱ՝ࡲɸʪɲʇɫʆɬʪƓ๗ʉ࣮൙

ɿɰʊ۲ʪɲʇʆƒ࣮൙ʍԪؤ१ƒࣚݟɫӂ௳ɶʣɸɮƒ

ऺʡࢬɴɮʝʪʇɣɥʱமʨʫʪƓ
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ऺ 1 UI Flows ʍແ

Fig. 1 Sample of UIFlows

2.2.4 uiflow

UI Flowsʱݴ२ɸʪ˖ƪ˽ʇɶʅƒචٰ֖ʆʎ uiflow[8]

ʱެ๑ɸʪƓuiflowʎƒ˰ ƪˁ˒ʸ̅ํʍ՝ƸΤ܇ƒuiflow

२ɴʫɾ˘ʿˋ˚˧ʳʶ˽ʱ˥˽˛ɸʪݴƹʆ࣌ڐഞʇۥ

ɲʇʆƒUI Flows߲حʍ˂˻˧ʱࡰອɸʪʼƪ˩̅ˏƪˋ

ʍ˅̅ˣʶ˻ʆɡʪƓऺ 1ʱࡰອɸʪɾʠʍ uiflowۥഞʱ

Τђʍऺ ɸƓߪ2

[page]

˸ƪˈɫٵʪʡʍ
–

˸ƪˈɫۼɥɲʇ
==> page2

[page2]

˸ƪˈɫٵʪʡʍ
–

˸ƪˈɫۼɥɲʇ
==> page3

˸ƪˈɫۼɥɲʇ
=={click}=> page4

[page3]

˸ƪˈɫٵʪʡʍ

[page4]

˸ƪˈɫٵʪʡʍ

ऺ 2 uiflow ഞʍແۥ

Fig. 2 Sample of uiflow syntax.

uiflowۥഞʍ՝ʊʧʂʅʎƒऺ 1ʍ page2ɪʨ page4

ʗʍৃζʍʧɥʊฒϏʊ࣌ʱʃɰʪɲʇʡњఉʆɡʪ

ɫƒචٰ֖ʆʎƒৃζʱ՟ɲɸʴˁˉ˹̅ʎƒ˸ƪˈɫۼ

ɥɲʇʱɼʍʝʝ๑ɸʪƓ

2.3 Webˋˁ˾ʶ˦̅˂

Webˋˁ˾ʶ˦̅˂ʇʎƒʁ ̅ˑƪ˟˕˚ʱ૾ɷʅWeb

ˇʶ˚ɪʨ࣮൙ʱાࡰɸʪ˅̅˦˷ƪˑˏ˧˚ʸʹʴիࡱ

ʍɲʇʆɡʪƓʶ̅ˑƪ˟˕˚ɪʨ߭ஞʊ˙ƪˑʱࡘ

ɸʪʇɣɥഒฐʍזݴʊɶʅʎƒˋˁ˼ƪ̅ˋˁ˾ʶ˦

̅˂Ɣ˙ƪˑ˰ʶ˝̅˂ƔWebˡƪ˫ˋ˘ʵ̅˂உʍڊ๕

ɫެʮʫʅɬɾɫƒܩ௪ʆʎWebˋˁ˾ʶ˦̅˂ʇɣɥ

અڶʱެɥʍɫφʉίʇʉʂʅɣʪ [9]Ɠ

Webɪʨ˙ƪˑʱાࡰɶƒાࡰɶɾ˙ƪˑʱ଼ঔʉح

ʆ๑ɸʪɾʠʍ˙ƪˑഒউƒ४حʱۼɥɾʠƒWebˋ

ˁ˾ʶ˦̅˂ʎݣࠄʊʎ˙ƪˑഒউƒ࣮൙ˍʿ˷˼˘ʵʇ

ɣʂɾഅەɣ˩˿˂˻˱̅˂իࡱʣիʊԪʮʂʅɣʪʇ

ɧʪƓڊ

2.3.1 BeautifulSoup

BeautifulSoup[10]ʎPythonʆஞݴɸʪHTMLʇXML

ʍˣƪˇʆɡʪƓPythonʊʎೀࢀʆ html.parser˴ˊ˷ƪ

˽ɫଥ֯ɴʫʅɣʪɫƒPythonʍˢƪˊ˹̅ɫڏɣ࣪ƒ

html.parserʆʎ९ɶɮˣƪˋʆɬʉɣ࣪ɫɡʪɾʠƒච

ٰ֖ʆʎ BeautifulSoupʱެ๑ɶʅɣʪƓWebˋˁ˾ʶ˦

̅˂ʊறѓɶɾ Pythonʍ˻ʶ˨˻˼ʆɡʩƒWebˬƪˊ

ɪʨࠪமɶɾ HTMLɪʨƒறଜʍ๗য়ʱાࡰɸʪɾʠʊƒ

BeautifulSoupʱެ๑ɸʪɲʇʆԜٕʊ՝ࡲɸʪɲʇɫʆ

ɬʪƓʝɾƒˑ˂ɫപɷʅɣʉɣ HTML ʱࡄ९ɶɾʩƒ

ˣƪˋɶɾ HTMLʊɶʅƒ˅̅˘̅˖ʣˑ˂ʍૻљƔ

ɥɲʇɫʆɬʪƓۼʊࡠʱݴஉʍ৸֞࢜

3. ଥΠࠬ

චٰ֖ʆʎƒWebʴ˩˼˃ƪˉ˹̅ʊɩɰʪ UI˘ˋ˚

˅ƪ˛ʍۼࠄʆᳱʂɾѾ෮ৃζʱ՝ɶƒѾ෮ৃζऺʱॲ

२ɸʪࠬʱଥΠɸʪƓΤђʍ 4ˋ˘˕˩ʆƒ˘ˋ˚˅ƪ

˛ɪʨѾ෮ৃζऺʱݴ२ɸʪƓ

( 1 ) ˘ˋ˚˅ƪ˛ʍҔഷ

( 2 ) Ҕഷگ˘ˋ˚˅ƪ˛ʍۼࠄ

( 3 ) uiflowۥഞʗʍഷԋ

( 4 ) UI Flows˂˻˧ʍॲ२

ɲʍௐƒ˘ˋ˚˅ƪ˛ʍҔഷƒuiflowۥഞʗʍഷԋʎ߭ݴ

ʍˋˁ˼˩˚ʱ๑ɣʅۼʂʅɣʪƓ

3.1 ˘ˋ˚˅ƪ˛ʍҔഷ

Selenium Builderʆॲ२ɶɾ˘ˋ˚˅ƪ˛ʎƒ˨˻ʸˈ

ࣣʆۼʮʫɾҺ৸ݴʱ՝ɶɾࢇಀʆ˳ˏ˕˛ʊഷԋɶʅ

ɣʪʍʞʆƒҺ৸ݴʱڎലʊԪॐѓɶƒԪॐʱۼࠄߣࢇɸ

ʪʇɣɥ߲حʍʡʍʆʎʉɣɾʠƒԪॐʍۼࠄৈگʆѾ෮

ʊഷѓɫɡʂɾɪʈɥɪʱԘߏɶ๗ʉ࢈ʱׂʞܦʟʇ

ɣɥʴ˩˿ƪ˓ʱݔʪɲʇɫʆɬʉɣƓ

ɼʍɾʠƒචٰ֖ʆʎ˘ˋ˚˅ƪ˛ʊ૰খҔഷʱљɧʪ

ʇɣɥʴ˩˿ƪ˓ʱݔʂʅɣʪƓ

Selenium Builderʆॲ२ɶɾ˘ˋ˚˅ƪ˛ʊɶƒѾ෮

ৃζʍ՝ʱۼɣƒDBʊൃਮɸʪ࢈ʱૻљɸʪƓ

˘ˋ˚˅ƪ˛ʎ Python-unittest߲حʆʺˁˋ˯ƪ˚ɴ

ʫɾʡʍʱࣛʇɶʅɣʪƓunittestʎ Pythonʍ˸˝˕

˚˘ˋ˚˧˾ƪ˲́ƪˁʆɡʩƒPythonʍೀࢀ˴ˊ˷ƪ

˽ʇɶʅଥ֯ɴʫʅɣʪƓunittestʆʎƒ̆ ˋ˚ʍ߭ஞѓƔ

ʇۼࠄ˚ˋ˘ʍִอƔ˘ˋ˚ʍഒƔ࢈ນࡊՎঙଜʇࢉ

ٗѢ˾˯ƪ˚ʍഒʉʈʍՑఉʱଥ֯ɶʅɩʩƒΤђʍɲ
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ʇʱۼɧʪƓ

• Һ˸˝˕˚˘ˋ˚ʍৈگʊۼࠄɸʪ setUpԪॐƒtear-

DownԪॐʱଥ֯ɸʪƓ

• test ɪʨʝʪৌʅʍԪॐʱ˸˝˕˚˘ˋ˚ʇɶʅ

ɸʪƸtestۼࠄ ʍখச߯ʍʉɣԪॐʎߏɸʪƹƓ

• ˘ˋ˚ʍ२ಇʱߪɸ assertഞʱଥ֯ɸʪƓƸۼࠄʇٗ

Ѣ˾˯ƪ˚ʍഒƹ

˘ˋ˚˅ƪ˛ʍҔഷʎٿʇʉʪ˘ˋ˚˅ƪ˛ʱȣۼɹʃ

ஷʞࠪʩƒஷʞʇʂɾۼௐʊறଜʍڶɫڇࡰɶʅɣʪɪ

ʈɥɪʱ౧છɶƒਮݥɸʫʏ૰گʊҔഷʱૻљɶʅɣʪƓ

ҔഷʎΤђʍˋ˘˕˩ʊ࡞ɥƓ

( 1 ) ๗ʉ˴ˊ˷ƪ˽ʍʶ̅˯ƪ˚

( 2 ) setUp Ԫॐௐʊ DB ʇʍ˅˟ˁˉ˹̅ʍӂງ࢈ʱ

ૻ՝

( 3 ) test ɪʨʝʪԪॐௐʊˋˁ˾ʶ˦̅˂࢈ʍૻ՝

( 4 ) tearDownԪॐௐʊ DBʇʍ˅˟ˁˉ˹̅గՐ࢈ʱ

ૻ՝

test ɪʨʝʪԪॐௐʊљɧʪˋˁ˾ʶ˦̅˂࢈ʎƒ

Ѿ෮ৃζʱࠪமɸʪɾʠʍՑఉʱૻљɸʪʡʍʇƒࠪமɶ

ɾѾ෮ৃζʱ DBʊ՝ɸʪՑఉʱૻљɸʪʡʍʊഒɰʨ

ʫʪƓ

3.1.1 Ѿ෮ৃζʍࠪம

Ѿ෮ৃζʱࠪமɸʪɾʠƒ˘ˋ˚˅ƪ˛ʍΤђʍ๗য়

ʍڇࡰʱஷʞࠪʩƒˋˁ˾ʶ˦̅˂࢈ʱૻљɶʅɣʪƓ

ˋˁ˾ʶ˦̅˂࢈ʆʎƒહɶɾɣਦ१ɫഷѓɶɾɪʈ

ɥɪʱԘߏɶƒഷѓɫɡʫʏˁʺ˼ʱݴ२ɶƒDBʗ՝

ɸʪƓ

get()˳ˏ˕˛

get()ʎ URLʱଜɶʅʴˁˍˋɸʪ˳ˏ˕˛ʆɡʪ

ɾʠƒˬƪˊৃζɫౙॲɸʪʇٵཥɶƒɼʍ૰گʊˋ

ˁ˾ʶ˦̅˂࢈ʱ৶௬ɸʪƓ

ˁ˼˕ˁƔ˛˻˕˂ʴ̅˛˛˿˕˩

˸ƪˈʴˁˉ˹̅ɫౙॲɸʪʇٵཥɶƒɼʍ૰گʊˋ

ˁ˾ʶ˦̅˂࢈ʱ৶௬ɸʪƓ

ˮˑ̅зђ

˸ƪˈʴˁˉ˹̅ɫౙॲɸʪʇٵཥɶƒɼʍ૰گʊˋ

ˁ˾ʶ˦̅˂࢈ʱ৶௬ɸʪƓ

3.2 DBʗʍ՝

Ѿ෮ৃζʱ՝ɸʪ DBʇɶʅƒචٰ֖ʆʎ Oracleࠔ

ɫଥ֯ɶʅɣʪ RDBMSʍMySQLʱެ๑ɶʅɣʪƓDB

ʗ˙ƪˑʱ՝ɸʪɾʠʍߚৈࢀಡʇɶʅƒΤђʊߪɸ

 1ʍ߲حʍ˘ƪ˨˽ʱݴ२ɶʅɩɮƓࠪமɸʪ࣮൙ʇɶ

ʅ Unicode˘ʿˋ˚ʱΑɥ࣪ʎƒMySQLʎ˙˧ʻ˽˚

ʆʎ UnicodeʱΑɧʉɣʍʆɲʍՑఉʱอۄʊɶʅɩɮ

๗ɫɡʪƓ

elemʎƒˋˁ˾ʶ˦̅˂࢈ʆࠪமɸʪહɶɾɣਦ१

ɫѕɪʱɶʅɣʪƓtest nameʎƒҔഷگʍ˘ˋ˚˅ƪ

ʊࠪமɶɾ˘ˋ˚˅ƪ˛ʍ˧ʳʶ˽ʱ՝ɸʪƓߢۼࠄ˛

3.3 Ҕഷگ˘ˋ˚˅ƪ˛ʍۼࠄ

Ҕഷɶɾ˘ˋ˚˅ƪ˛ʱۼࠄɸʪɲʇʆƒ߭ஞʆѾ෮ৃ

ζʱ՝ɶƒDB˘ƪ˨˽ʗѾ෮ৃζ࣮൙ʱ՝ɸʪƓ

3.4 uiflowۥഞʗʍഷԋ

˘ƪ˨˽ʗʍฆɣʮɺɪʨ uiflow ഞʗഷԋɸʪƓۥ

page ʱˬƪˊಀƒuser look ʱǄ˸ƪˈɫٵʪʡʍǅƒ

user doʱǄ˸ƪˈɫۼɥɲʇǅʇɶʅഷԋɸʪƓ2.2.4ছ

ʆߪɶɾʧɥʊƒฒϏʊ࣌ʱʃɰʪɲʇʡњఉʆɡʪɫƒ

ৃζʱ՟ɲɸʴˁˉ˹̅ʎৌʅǄ˸ƪˈɫۼɥǅɲʇʱՂ

චʇɶʅɣʪƓ

ʉɩƒ˒˨˽ˁʻƪ˘ƪˉ˹̅ƒˡʶ˧̅ʉʈʍഞߞʎƒ

uiflowʆʍ˥˽˛ʍݣʊʺ˻ƪʍڀϒʇʉʪɾʠƒాഞ

ʆʺˋ˃ƪ˩ɶʅɣʪƓߞ

3.5 UI Flows˂˻˧ʍॲ२

ॲ२ɴʫɾ uiflowۥഞʍ˘ʿˋ˚˧ʳʶ˽ʱ uiflowʆ

˥˽˛ɸʪɲʇʆƒUI Flows˂˻˧ɫॲ२ɴʫʪƓ

3.6 ܿεࡰ٫

UIഷۡʊʧʂʅƒહਦ१ʊഷۡɫɡʂɾɪʈɥɪʱ

ઢʩɾɣʇɣɥ˸ƪˋ˃ƪˋʱ৳ଜɶƒ˘ˋ˚˅ƪ˛ۼࠄ

ʊߢ DBʊҾఈɴʫɾ˘ƪ˨˽ʍડɪʨƒৃζऺԨʍܿε

ʱࡰ٫ɸʪˋˁ˼˩˚ʱݴ२ɶɾƓৃζऺԨʍܿεʍࡰ٫

ʎƒ˘ƪ˨˽ʍ˘ˋ˚˅ƪ˛ʱଜɶƒ˘ƪ˨˽ʊҾఈ

ɴʫʅɣʪ˧ʵƪ˽˛ʱಐӇɶʅۼɥƓ

4. ଼๑ߚແ

ৈ࣍ʆߪɶɾࠬʇɼʫʱڇࠄɸʪɾʠʍˋˁ˼˩˚

ʱ๑ɣɾѾ෮ৃζऺݴ२ʱۼɣƒࠬʍஆ१ʱ٫ࣘɶ

ɾƓචٰ֖ʆʎWikipediaʇ߭ݴWebˇʶ˚ʊɶʅࠄ

ɶɾƓٽ

4.1 Wikipedia

WikipediaʊɸʪٽࠄʆʎƒݣࠄʊਮݥɸʪWebˇʶ

˚ʊɶʅࠬʱ଼๑њఉɪʈɥɪʱ٫ࣘɸʪƓ

WikipediaʍҺ՝ߚˬƪˊʍ՝ߚˑʶ˚˽ʱહɶɾɣ

ਦ१ƸǏǄ˸ƪˈɫٵʪʡʍǅƹʇଜձɸʪƓ՝ߚˑʶ˚˽

ʎ HTMLˮ˙ʵʍ h1ˑ˂ௐʊ՝ࡲɴʫʅɣʪɾʠƒˋˁ

˾ʶ˦̅˂࢈ʆ h1ˑ˂ʍௐๆʱࠪமɸʪƓ

ˉ˜˼ʼʎΤђʊߪɸφໞʍ৸ݴʱ৳ଜɶɾƓ

( 1 ) Wikipediaʍ˳ʶ̅ˬƪˊʊʴˁˍˋɸʪ

( 2 ) ɸʪݽˮ˕ˁˋʊkӌpʇ௬ອɶ٫ݽ٫

( 3 ) kӌpʍ՝ߚˬƪˊɪʨ k௪චʍ܊உ׃σp ʇɣ

ɥ˼̅ˁʱઉɶˁ˼˕ˁɸʪ

( 4 ) k௪චʍ܊உ׃σpʍ՝ߚˬƪˊɪʨ kӌϙp ʇ
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 1 DB ˘ƪ˨˽ۥ२

Table 1 DB Table Structure

id page user look user do elem test name

id(ࠩʿƪ) ˬƪˊಀ ˸ƪˈɫٵʪʡʍ ˸ƪˈɫۼɥɲʇ ਦ१ ˘ˋ˚˅ƪ˛

 2 Ҕഷ˅ƪ˛گۼࠄʍ˘ƪ˨˽ (Wikipedia)

Table 2 DBTable (Wikipedia)

page user look user do elem test name

1 ˳ʶ̅ˬƪˊ send keys(kӌp) h1 Wikitest

2 ӌ click() h1 Wikitest

3 ௪චʍ܊உ׃σ click() h1 Wikitest

4 ӌϙ - h1 Wikitest

ɣɥ˼̅ˁʱઉɶˁ˼˕ˁɸʪ

ࣣ՝ˉ˜˼ʼʍۼࠄʱ Selenium Builder ʆ՝ɶƒʺ

ˁˋ˯ƪ˚ɶɾ˘ˋ˚˅ƪ˛ʱ˘ˋ˚˅ƪ˛Ҕഷʊ௬ອ

ɶƒҔഷگ˘ˋ˚˅ƪ˛گۼࠄʊݴʨʫɾ DB˘ƪ˨˽ʱ

 2ʊߪɸƸidʍ໑ʎࣈຊƹƓ

ʍ send_keys("ӌ")ʎ௬ອˮ˕ˁˋʊ”ӌ”ʇ

ഞߞ௬ອɸʪ৸ݴʱۼɥWebDriver ʍ˳ˏ˕˛ʆɡʪƓ

 2ʍDB˘ƪ˨˽ʊɶʅ uiflowۥഞഷԋˋˁ˼˩˚ʱ

ɶƒமʨʫɾ˘ʿˋ˚˧ʳʶ˽ʱۼࠄ uiflowʆ˥˽˛ɶʅ

மʨʫɾऺʱऺ 3ʊߪɸƓ

ऺ 3 UI Flows ˂˻˧ƸWikipediaƹ

Fig. 3 UIFlows Graph ƸWikipediaƹ.

4.2 ˚Webˇʶݴ߭

ߚʆϷ๑Ɣԛɶʅɣʪմ߾Webˇʶ˚ʎචٰ֖ݴ߭

ԛˉˋ˘˲ʆɡʩƒ๑ɸʪʍʊ๑ࠖୠƒ˿˂ʶ

̅ɫसʇʉʪƓචছʆʎƒʝɹմߚԛˉˋ˘˲ʊ

ɶѾ෮ৃζऺݴ२ʍٽࠄʱۼɣƒɼʍگƒմߚԛˉˋ

˘˲ʍ h1๗য়ʊഷۡʱۼɥৈگʍѾ෮ৃζʍܿεʱࡰ٫

ɸʪٽࠄʱۼɥƓ

4.2.1 Ѿ෮ৃζऺݴ२ٽࠄ

մߚԛˉˋ˘˲ʊɶƒΤђʊߪɸˉ˜˼ʼʱ৳ଜ

ɶɾƓ

( 1 ) մߚˉˋ˘˲ʍ˚˕˩ˬƪˊʊʴˁˍˋɸʪƓ

( 2 ) k˿˂ʶ̅pˑ˨ʱˁ˼˕ˁɸʪƓ

( 3 ) k˿˂ʶ̅pˬƪˊɪʨ kओ՜ୠp ʇɣɥ˼̅ˁ

ʱˁ˼˕ˁɸʪƓ

( 4 ) k˸ƪˈʍૻљpˬƪˊʆ ๗ʉ܈ʱ௬ອɶ kૻ

љpˮˑ̅ʱˁ˼˕ˁɸʪƓ

( 5 ) k˿˂ʶ̅pˬƪˊʊৃζɸʪʍʆƒ๗ʉ܈ʱ௬

ອɶ k˿˂ʶ̅pˮˑ̅ʱˁ˼˕ˁɸʪƓ

ࣣ՝ˉ˜˼ʼʍۼࠄʱ Selenium Builder ʆ՝ɶƒʺ

ˁˋ˯ƪ˚ɶɾ˘ˋ˚˅ƪ˛ʱ˘ˋ˚˅ƪ˛Ҕഷʊ௬ອ

ɶƒҔഷگ˘ˋ˚˅ƪ˛گۼࠄʊݴʨʫɾ DB˘ƪ˨˽ʱ

 3ʊߪɸƸidʍ໑ʎࣈຊƹƓ

k˸ƪˈʍૻљpˬƪˊʆʎƒIDƸӌঌಀƹƔৈƔˣ

ˋ́ƪ˛Ɣ˳ƪ˽ʴ˛˾ˋʍ 4ʃɫस௬ອ܈ʇʉʂʅ

ɩʩƒkuser dopʊ௬ʪ܈ɫ૫ʊʉʂɾʍʆୣࣈຊ

ɶʅɣʪƓ

k˿˂ʶ̅pˬƪˊʆʎƒIDƔˣˋ́ƪ˛ʍȤʃɫस

௬ອ܈ʇʉʂʅɩʩƒk˸ƪˈʍૻљpˬƪˊடํ܈

ɫ૫ʊʉʂɾʍʆୣࣈຊɶʅɣʪƓ 3ʍ DB˘ƪ˨

˽ʊɶʅ uiflowۥഞഷԋˋˁ˼˩˚ʱۼࠄɶƒமʨʫɾ

˘ʿˋ˚˧ʳʶ˽ʱ uiflowʆ˥˽˛ɶʅமʨʫɾऺʱऺ 4

ʊߪɸƓ

ऺ 4 UI Flows ˂˻˧ Ƹմߚԛˉˋ˘˲ƹ

Fig. 4 UIFlows Graph ƸMinutes Systemƹ

ಝ࣭ʊй૫ʍऺʇɶʅॲ२ɴʫʅɶʝʂɾɾʠƒࠬஞʆ

3ഒӘɶɾऺʱݢسɶʅɣʪƓ

4.2.2 ܿεٽࠄࡰ٫

චছʆʎƒմߚԛˉˋ˘˲ʍ˚˕˩ˬƪˊʍ h1ˑ

˂ௐʍ๗য়ʱഷۡɶƒடɷௐๆʍ˘ˋ˚˅ƪ˛ʱۼࠄɶɾ

ʍݣ DB˘ƪ˨˽ʱಐӇɶƒഷۡʱࡰ٫ɸʪٽࠄʱۼɥƓ

Τђʍˉ˜˼ʼʱ৳ଜɶɾƓ

( 1 ) մߚˉˋ˘˲ʍ˿˂ʶ̅ˬƪˊʊʴˁˍˋɸʪƓ

( 2 ) ๗ʉ܈ʱ௬ອɶ k˿˂ʶ̅pˮˑ̅ʱˁ˼˕ˁ

ɸʪƓ

( 3 ) ˚˕˩ˬƪˊʊৃζɸʪ

ࣣ՝ˉ˜˼ʼʍۼࠄʱ Selenium Builder ʆ՝ɶƒʺ

ˁˋ˯ƪ˚ɶɾ˘ˋ˚˅ƪ˛ʱ˘ˋ˚˅ƪ˛Ҕഷʊ௬ອ

ɶƒҔഷگ˘ˋ˚˅ƪ˛گۼࠄʊݴʨʫɾ DB˘ƪ˨˽ʱ

 4ʊߪɸƸidʍ໑ʎࣈຊƹƓ
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 3 Ҕഷ˅ƪ˛گۼࠄʍ˘ƪ˨˽ մߚԛˉˋ˘˲

Table 3 DBTable Minutes

page user look user do elem test name

1 ʧɥɲɼ click() h1 minutes01

2 not found click() h1 minutes01

3 not found (id-string).send keys(”test”) Ƹຊƹbutton[.=bૻљb]”).click() h1 minutes01

4 not found (”id-string”).send keys(”test”) (ຊ) button[.=b˿˂ʶ̅b]”).click() h1 minutes01

5 ʧɥɲɼ - h1 minutes01

 4 Ҕഷ˅ƪ˛گۼࠄʍ˘ƪ˨˽ Ƹմߚԛˉˋ˘˲ 2aƹ

Table 4 DBTable ƸMinutes System 2aƹ

page user look user do elem test name

1 not found click() h1 minutes02 01

2 ʧɥɲɼ click() h1 minutes02 01

Ҕഷگ˘ˋ˚˅ƪ˛ʱگۼࠄƒմߚԛˉˋ˘˲ʍ

HTMLʍ h1ˑ˂ௐʱΤђʍʧɥʊૻљƔഷۡɶɾƓ

˿˂ʶ̅ˬƪˊ

<h1><center>˿˂ʶ̅</center></h1> ʱૻљ

˚˕˩ˬƪˊ

h1ˑ˂ௐʍƏkʧɥɲɼp Ƕ kWelcome!p ʊഷۡ

HTMLഷۡگʊҔഷگ˘ˋ˚˅ƪ˛ʱۼࠄɶɾٗѢʱ

 5ʊߪɸƸidʍ໑ʎࣈຊƹƓ

 5 Ҕഷ˅ƪ˛گۼࠄʍ˘ƪ˨˽ Ƹմߚԛˉˋ˘˲ 2bƹ

Table 5 DBTable ƸMinutes Sysytem 2bƹ

page user look user do elem test name

1 ˿˂ʶ̅ click() h1 minutes02 02

2 Welcome! click() h1 minutes02 02

 4ʇ 5ɫҾఈɴʫɾDB˘ƪ˨˽ʊɶʅܿεࡰ٫

ˋˁ˼˩˚ʱۼࠄɸʪʇƒpageʍડɫடɷۼடʱಐӇ

ɶƒɼʍௐʍડɫεʉʪʡʍɫાࡰɴʫߪɴʫʪƓɼʍ

Ѣʱٗۼࠄ 6ʊߪɸƓ

 6 ܿεࡰ٫ˋˁ˼˩˚ʍٗۼࠄѢ

Table 6 result of detecting diffrences

minutes02 01 page 1 user look not found

minutes02 02 page 1 user look ˿˂ʶ̅

minutes02 01 page 2 user look ʧɥɲɼ

minutes02 02 page 2 user look Welcome!

5. ޅ۵

5.1 Wikipedia

Wikipediaʊɸʪ଼๑ٽࠄʆʎƒݣࠄʍWebˬƪˊʊ

ɶʅࠬʱ๑ɣʅѾ෮ৃζऺʱ଼๑ʆɬʪɪʈɥɪʱࠄ

ʍٗѢƒ˳ʶ̅ˬƪˊɪʨkӌϙpٽࠄɶӂ௳ɶɾƓٽ

ʍ՝ߚˬƪˊʝʆʍৃζʱɶɾ UI Flows˂˻˧ʱॲ२

ɸʪɲʇɫʆɬɾƓऺ 4ʆʎƒݍକڌʍ࣮൙ʍʞʆࢬɴɮ

ʝʇʝʪऺʇʉʂʅɩʩƒφ१ɫ܊ɣƓʝɾƒ˥˽˛ٿ

ɫ˘ʿˋ˚˧ʳʶ˽ʆɡʪɾʠƒˢƪˊ˹̅ԛˉˋ˘˲

ʊʧʪԛʡɶʣɸɮƒ˳̅˘˜̅ˋ१ʡ܊ɣƓ܊ɣۑॐ

ɫ๗ʉѾ෮ৃζऺʍݴ२ʊɪɪʪອʱڄنɸʪɲʇɫ

ՎɴʫʪƓ

ɶɪɶƒߣʍѾ෮ʗʍৃζɫѕʱˁ˼˕ˁɸʪɲʇʆౙ

ॲɸʪʍɪʆɡʩƒʝɾƒ՝ߚʗʍ˼̅ˁɫˬƪˊ

ʍѕ࢈ʊਮݥɶʅɣʪɪʇɣʂɾ˾ʶʴʸ˚࣮൙ɫਮݥɶ

ʉɣɾʠƒǄѕʱʇɶɾऺʆɡʪɪǅʱִอʆɬʅɣʉ

ɣਂࠬʇʍʊ๑ɸʪʍʎɶɣʇʮʫʪƓʝɾƒ

Ǆ˸ƪˈɫۼɥɲʇǅʊҔഷৈ˘ˋ˚˅ƪ˛ʍWebDriver

ʍ˳ˏ˕˛ʱɼʍʝʝ๑ɣʅɣʪɾʠƒҟౙࠖΤҤʊʎ

ίළɫʮʩʊɮɣɲʇɫ٨ɴʫʪƓ˳ˏ˕˛ʱഒɪ

ʩʣɸɣઅڶʊഷԋɸʪ࢈ʱࠄɶƒഷԋৈʇഷԋگʆ

ʈʀʨʍഞɫഒɪʩʣɸɣɪʱടɮʇɣʂɾೆїٽࠄʱ

ɥ๗ɫɡʪƓۼ

5.2 ˚Webˇʶݴ߭

5.2.1 Ѿ෮ৃζऺॲ२ٽࠄ

ԛˉˋ˘˲ʊɸʪѾ෮ৃߚWebˇʶ˚ʍմݴ߭

ζऺॲ२ٽࠄʆʎƒմߚˉˋ˘˲ʍ˸ƪˈૻљɪʨ˿˂

ʶ̅ʝʆʍˉ˜˼ʼʱۼࠄɶƒѾ෮ৃζऺʱॲ२ʆɬʪɪ

ʈɥɪʱٽࠄɶӂ௳ɶɾƓuiflowʆʎƒǄ˸ƪˈɫۼɥɲ

ʇǅʱҔۼʆഉॐനʘʪɲʇɫʆɬʉɣɾʠƒ˸ƪˈૻљ

Ѿ෮ʊɩɰʪ௬ອ܈ɫਵɮƒٗѢʇɶʅƒಝ࣭ʊй૫ʍ

UI Flows˂˻˧ɫࡰອɴʫʪٗѢʇʉʂɾƓࡰອٗѢɼ

ʍʝʝʍࣳੌʆʎƒ୕ƔഐʊΑɥʇɶʅʡ 1Ѿ෮

ௐʆʍʝʩɫ·ɣɾʠњஷ१ɫକɮƒUI Flowsʱ๑ɸ

ʪ˳˼˕˚ɫӜɪɺʅɣʉɣƓࣳڇʍ uiflowʍࠄʆʎƒ

Ǆ˸ƪˈɫٵʪʡʍǅʍʎҔۼʊжɶʅɣʪɾʠƒ௬ອ

ʪʡٵຊɸʪɪƒǄ˸ƪˈɫࣈʎɸʪ࣪ݥɫഉॐਮ܈

ʍǅʊ௬ອ܈ʡʠʪʉʈ˾ʶʴʸ˚ʱʧʩۑɸʪ

๗ɫɡʪƓ

ʝɾƒWikipediaʊɸʪٽࠄʊɩɰʪ۵ޅடํƒǄ˸ƪ

ˈɫۼɥɲʇǅ ʊ˳ˏ˕˛ʱɼʍʝʝ๑ɣʅɣʪɾʠƒ

ҟౙࠖΤҤʊʎίළɫʮʩʊɮɣɲʇɫ٨ɴʫʪƓ

ɶɪɶƒDB˘ƪ˨˽ʊҾఈɴʫɾௐๆʊહɸʪʇƒ

˸ƪˈɫહɶɾɣਦ१Ƹh1ˑ˂ௐʍ๗য়ƹɫ՝ࡲɴʫʅ

ɣʉɣˬƪˊʆɡʪɲʇʱౙٵʆɬʅɩʩƒਣɶʅɣʪ
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࣮൙ʇԪໞೝɰʅƒ˧˿̅˚ʺ̅˛ʍ˼˧ʳˁˑ˼̅˂ൣ

धʱߪɸʇɣʂɾ๑ʍൣɫ۵ɧʨʫʪƓ

5.2.2 ܿεٽࠄࡰ٫

ܿεٽࠄࡰ٫ʆʎƒմߚˉˋ˘˲ʍ h1ˑ˂ௐʍ๗য়

ʱૻ՝ƔഷۡɶɾگʆҔഷگ˘ˋ˚˅ƪ˛ʱۼࠄɶƒܿε

ʱࡰ٫ʆɬʪɪʱٽࠄɶӂ௳ɶɾƓݣࠄʍWebҟౙʊɩ

ɣʅƒUIʍഷۡʎʊۼʮʫʪɲʇʱ৳ଜɶƒહਦ१

ʊഷۡɫɡʂɾɲʇʱࡰ٫ɶଥߪɸʪɲʇɫʆɬɾƓ

ʝɾƒ˿˂ʶ̅ˬƪˊʗʍഷۡʊɩɣʅƒh1ˑ˂ௐʊ

centerˑ˂ʱ৶௬ɶƒ˾ʶʴʸ˚࣮൙ʱʠɾૻ՝ʱɶɾ

ɫƒcenterˑ˂ʎ࢜Ҥɴʫƒˑ˂ௐʍ ”˿˂ʶ̅” ʍ˘ʿ

ˋ˚ʍʞʱાࡰʆɬɾƓɲʫʎƒBeautifulSoupɫֽອʉ

ˋˁ˾ʶ˦̅˂ఉອʱౙՊɶƒહਦ१ʇ˾ʶʴʸ˚࣮൙

ʱഒɶʅࠪமʆɬɾແʇٵʪɲʇɫʆɬʪƓ

ߪɶɾܿεʱࡰʆʎ˅˰̅˛˻ʶࣣ̅ʊ٫ࠄʍࣳڇ

ɶʅɣʪɿɰʆɡʪɾʠƒگܩʎƒUI Flowsʇৠʞʮɺ

ɾߏӄʉൣߪʱ۵ຖɸʪ๗ɫɡʪƓ

6. Ԫໞٰ֖

йনʨʎƒWebʴ˩˼˃ƪˉ˹̅ʍ˘ˋ˚ॲ२߭ஞѓ

ʱۈɶWeb˜˥˄ƪˉ˹̅ۥਚʱ UMLˋ˘ƪ˚˰ˉ

̅ऺʊʧʂʅ˴˙˽ѓɸʪࠬʱଥΠɶʅɣʪ [12]Ɠݴ२

ɴʫɾ˴˙˽ʍ٫ࣘʊʧʂʅʴ˩˼˃ƪˉ˹̅ʍߡʃڷʩ

ʱ९ɶɮ٫ઢɶƒॲ२ɴʫɾ˘ˋ˚ˣˑƪ̅ʎৌʅʍ˜˥

˄ƪˉ˹̅ʱɶɾɲʇɫ൙ܘɴʫʅɣʪƓ

୷ʨʎƒѷ֞ʍ२ѢഐʍѾ෮ʱՑఉɳʇʊഒӘɶƒɼ

ʫʱ๑ɸʪɲʇʆѾ෮ৃζऺʱݴ२ɸʪࠬʱଥΠɶ

ʅɣʪ [13]ƓHTML ˧ʳʶ˽ʇѷ֞ʍ२ѢഐʍৃζԪؤ

ɪʨѾ෮ৃζ˂˽ƪ˩ʱݴ२ɶƒDBʊҾఈɶɾ࣮൙ɪʨ

Ѿ෮ৃζ˂˽ƪ˩ʱݴ२ɶƒओˉˋ˘˲ʍѾ෮ৃζऺʱˎ

˿˫ƪˋʆݴ२ɸʪݣʍ๗֑ાࡰʊɪɪʪݴ२ʣߢԨʍݵ

ɶʅɣʪƓʇʉʪɲʇʱƒઢ߳ʍʉɣഒউࠖʍφڄ

චٰ֖ʆʎݣࠄʍѾ෮ৃζʇடɷৃζʱ՝ɶɾѾ෮ৃζ

ऺʱॲ२ɸʪɾʠƒ˘ˋ˚ۼࠄʇடߢʊᳱʂɾৃζʱ DB

ʊ՝ɸʪࠬʱଥΠɶɾƓ୷ʨʍࠬʇʎ HTMLɪ

ʨமɾ࣮൙ʱ DBʊҾఈɸʪʆߛɶʅɣʪɫƒݣࠄʍ

Ѿ෮ৃζऺʱݴ२ʆɬʪʆεʉʪƓйনʨʍࠬʍʧɥ

ʊƒॲ२ɶɾৃζऺɪʨƒʴ˩˼˃ƪˉ˹̅ʍڷʩࡰ٫ʣ

ɥɲʇʡƒචٰ֖ʍѳۼɶɾ˘ˋ˚ʍஆ१ʍೆїʱۼࠄ

ʇɶʅ۵ɧʨʫʪƓ

7. ʝʇʠ

චٰ֖ʆʎƒWebʴ˩˼˃ƪˉ˹̅ʱࣛʇɶʅƒUI˘

ˋ˚˅ƪ˛ʊҔഷʱљɧƒ˘ˋ˚ۼࠄʇடߢʊѾ෮ৃζʱ

՝ƒ՝ɶɾѾ෮ৃζʱٿʊѾ෮ৃζऺʱݴ२ɸʪࠬ

ʱଥΠɶɾƓʝɾƒࠬʱڇࠄɸʪɾʠʍˋˁ˼˩˚ʱݴ

२ɶƒࠬ ʍஆ१ʱ٫ࣘɶɾƓ଼๑ߚແʆʎƒWikipedia

ʇ߭ݴWebˇʶ˚ʊɶʅٽࠄʱۼʂɾƓ߭ݴWebˇʶ

˚ʆʎƒh1ˑ˂ʱഷۡɶƒഷۡৈگʍܿεࡰ٫ʍٽࠄʱ

ɶɾUIࡲʍٗѢƒᳱʂɾৃζʱѷਣʉɮ՝ٽࠄʂɾƓۼ

Flows˂˻˧ʱॲ२ʆɬɾƓ

ɲʫʊʧʩƒѾ෮ৃζऺݴ२ʍɾʠʍ˅ˋ˚ʱକڄɸʪ

ɲʇɫՎʆɬʪƓ

7.1 ʍѳگܩ

ࠬʍ଼๑ٽࠄʍٗѢʧʩƒʧʩߏӄʊഒɪʩʣɸɣ

ൣߪʱ۵ຖɸʪ๗ɫɡʪƓ

ʝɾƒචٰ֖ʆʎઅφʍˉ˜˼ʼʊРʂɾѾ෮ৃζऺʍ

ॲ२ʱۼʂɾɫƒݣࠄʍҟౙʊɩɣʅƒৌʍѾ෮ৃζʱ

φʆɬʪѾ෮ৃζऺɫɡʫʏƒʧʩৃζʍɰʫƔঙ

ʊดງʃɲʇɫՎɴʫʪƓɼʍɾʠƒࡰʍ٫ʍك

ॲ२ɶɾৃζऺடʱɸʪՑఉʍࠄɫ๗ʆɡʪƓ

ۡʊƒචٰ֖ʆʎࠬʱڇࠄɸʪɾʠʍˋˁ˼˩˚ʱࠄ

ɶɾɫƒ̆ ˋ˚˅ƪ˛Ҕഷˋˁ˼˩˚ʍۼࠄƒҔഷگˏƪ

ˋ˅ƪ˛ʍۼࠄƒuiflowۥഞഷԋˋˁ˼˩˚ʍۼࠄƒuiflow

ʆʍ˥˽˛ʍҺזݴʎࠬזݴʆۼʂʅɣʪƓگܩʎƒɲʫ

ʨʍҺזݴʱઅφʍ˖ƪ˽ௐʆۼɧʪʧɥ˖ƪ˽ѓʱ

ɶɾɣƓ
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