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Uri Wilensky is the Lorraine H. Morton professor of Learning Sciences, Computer Science and Complex Systems at Northwestern University. He is the co-director of the joint PHD program in Computer Science and Learning Sciences (CSLS) . He is the founder and current director of the Center for Connected Learning and Computer-
Based Modeling(CCL) and a co-founder of the Northwestern Institute on Complex Systems(NICO). He is also a faculty member in Cognitive Science, Philosophy, the program in Technology and Social Behavior, the Buffett center, the CIERA center and the Segal Design Center research council. He is the author of the NetLogo agent-
based modeling software which his lab actively maintains and improves. It is the most widely used agent-based modeling software, and has hundreds of thousands of users worldwide using it for both research and education. Wilensky has published more than 300 scientific articles and more than 400 published agent-based models.
Wilensky has received numerous awards including the 2016 ISDDE prize for excellence in design for his work on NetLogo Quick navigation Bio, Textbook, Current Research, Previous & Ongoing Research, Courses, Colleagues & Students, Contact Info, Personal Stuff Textbook Wilensky, U., & Rand, W. (2015). An introduction to
agent-based modeling: Modeling natural, social and engineered complex systems with NetLogo. Cambridge, MA: MIT Press. Research Overview CCL Papers & Publications NetLogo modeling tool. NIH NIDA. Center for Prevention Implementation Methodology for Drug Abuse and HIV NSF-Funded Research Projects: NSF STEM+C.A
Whole-School Model for Integrating Computational Thinking in High School Science and Mathematics. NSF ITEST. Group-Based Cloud Computing for STEM Education. NSF EAGER: MAKER: A Cultural Framework for Equity in Maker Practices NSF STEM+C. CT-ifying the high school science curriculum to broaden participation in
computational science NSF STEM+C. Engaging students in building theories of scientific phenomena: A comparison of aggregate pattern-based and agent-based approaches Lyle-Spencer Foundation Award. Broadening Participation in a Computational Future: Casting a Wide Net. NSF CyberLearning: LevelSpace: Modeling in Levels
NSF EAGER: A low-cost integrated agent-based modeling and physical NSF-CNS-#1138461: CT-STEM: Casting a Wide Net: Embedded Computational Thinking NSF-DRL-#1109834: BEAGLE: Simulated Evolution Participatory Simulations: Network-Based Design for Systems Learning in Classrooms NSF-CISE: Computational Thinking
in STEM NSF CyberLearning: InquirySpace: Technologies in Support of Student Experimentation NSF-DRL: Emerging Research-Empirical--Simulated Evolution: Developing a Framework for Computer-Based Modeling and Simulation Activities in the Classroom NSF-CE21: Casting a Wide Net: Computational Thinking ABMPLUS:
Enabling Modeling and Simulation-Based Science in the Classroom NSF-DRK12: Enabling Modeling and Simulation-based Seience in the classroom: Integrating agent-based models, real world sensing and collaborative networks NSF-REC-#0003285: Connected Mathematics: Making Sense of Complex Phenomena through Building
Object-Based Parallel Models NSF-DRL-#1020101: ABMPLUS: Enabling Modeling and Simulation-Based Science in the Classroom NSF-DRL-#1020101: InquirySpace: Integrating Agent-Based Models with Statistical Analyses NSF-DRL-#1109834: Learning Evolution through Model-Based Inquiry BEAGLE: Simulated Evolution CT-
STEM: Casting a Wide Net: Embedded Computational Thinking InquirySpace: Integrating Agent-Based Models with Statistical Analyses Integrated Simulation and Modeling Environment Learning Evolution through Model-Based Inquiry Modeling Across the Curriculum NAE/Spencer Project -- Developing Reasoning About Parallel
Processes StarLogoT modeling tool NSF Curricular Projects ProbLab: Simulation-based curriculum on Probability & Statistics The GasLab Project: Simulation-based curriculum on kinetic theory of gases ConnectedChemistry: Simulation-based curriculum on introductory Chemistry The EACH Project: Understanding the evolution of
cooperation Mind the Gap: An agent-based participatory simulation (ABPS) curricular unit on wealth inequality GenEvo: A computational systems biology curriculum for high school students to engage with cutting-edge ideas in modern biology Courses Currently Being Taught Constructionist Learning The design of Technological tools for
thinking and learning: A Constructionist Approach Designing and Constructing Models with Multi-Agent Languages Images from class poster session Past Courses Complexity Science Turtle Geometry Practicum in Learning Environment Design Advanced Technology Design Technological Tools for Thinking and Learning Mathematics
Learning Environments Mathematics & Science Learning Environments Mathematics Practices Intellectual Development Learning through Computer-Based Projects Structure and Interpretation of Computer Programs Colleagues & Students Seymour Papert Tribute Panel Colleagues Students Personal Stuff Passions Photos By date
Adventures Daniel Ethan Contact Info Email: uri@northwestern.edu Phone: 847-467-3818 Fax: 847-491-8999 Offices: Annenberg Hall 337 CCL Lab Phone: 847-467-7593 Mailing Address/Map: Uri Wilensky 2120 Campus Drive Evanston, IL, 60208 It may help to use a different constructor for Uri. If you have the server name string server
=""; and have a relative Uri path to append to it, e.g. string relativePath = "sites/files/images/picture.png" When creating a Uri from these two | get the "format could not be determined" exception unless | use the constructor with the UriKind argument, i.e. // this works, because the protocol is included in the string Uri serverUri = new
Uri(server); // needs UriKind arg, or UriFormatException is thrown Uri relativeUri = new Uri(relativePath, UriKind.Relative); // Uri(Uri, Uri) is the preferred constructor in this case Uri fullUri = new Uri(serverUri, relativeUri); Unit Test la mot loai ki€m th(r phan mém trong dé cac don vi hay thanh phan riéng 1& ctia phan mém duwoc kiém thir.
Kiém thtr don vi dwoc thwe hién trong qua trinh phat trién ng dung. Muc tiéu cta Kiém thir don vi la c6 1ap mot phan code va xac minh tinh chinh xac ctia don vi d6. Mot Unit la mot thanh phan PM nhd nhat ma ta c6 thé kiém tra duwgc nhw cac ham (Function), tha tuc (Procedure), I&p (Class), hodc cac phuong thire (Method). Vi Unit
dwoc chon dé kiém tra thwong cé kich thudc nhd va chirc nang hoat dong don gian, ching ta khéng khé khan gi trong viéc t6 chirc, ki€m tra, ghi nhan va phan tich két qua kiém tra nén viéc phat hién 16i s& dé dang xac dinh nguyén nhan va khac phuc ciing twong déi dé dang vi chi khoanh viing trong mot Unit dang kiém tra. Moi UT sé&
glri di mot théng diép va kiém tra cau trd I nhan dugc dang hay khéng, bao gdm: Cac két qua trd vé mong muén Céc 16i ngoai 1&@ mong muén Cac doan ma UT hoat dong lién tuc hoac dinh ky dé thdm do va phat hién cac 16i ky thuat trong suét qua trinh phat trién, do dé UT con dwoc goi la ky thuat kiEém nghiém ty déng. UT cé cac dic
diém sau: Bong vai trd nhw nhitng ngudi str dung dau tién ctia hé théng. Chi cé gia tri khi chiing cé thé phat hién cac van dé tiem an hoac 16i ky thuat. Assertion: La mot phat biéu mo ta cac cong viéc kiém tra can tién hanh, thi du: AreEqual(), IsTrue(), IsNotNull()... M&i mdt UT gdm nhiéu assertion kiém tra di¥ liéu dau ra, tinh chinh xac
clia cac 16i ngoai |é ra va cac van dé phirc tap khac nhw: — Sy tdn tai ciia mot d6i twong — Diéu kién bién: Cac gia tri co vrot ra ngoai gi¢i han hay khéng — Thir tw thue hién ctia cac ludng dif liéu ... Test Point: La mot don vi kiém tra nhé nhat, chi chira don gidn mot assertion nham khéng dinh tinh ding dan ctia mot chi tiét ma nao dé.
Moi thanh vién dw an déu co thé viét mot test point. Test Case: La mot tap hop cac test point nham kiém tra mot dac diém chivc nang cu thé, thi du toan bd giai doan ngudi ding nhap dit liéu cho dén khi thong tin dwoc nhap vao co s& dir liéu. Trong nhiéu tredrng hop kiém tra dac biét va khan cép co thé khong can dén test case. Test
Suite: La mot tap hop cac test case dinh nghia cho tirng module hodc hé th8ng con. Regression Testing (hodc Automated Testing): La phuong phap kiém nghiém tw déng sir dung mot phan mém dac biét. Ciing mot loai di liéu kiém tra gidng nhau nhwng dwoc ti€n hanh nhiéu lan I&p lai tw ddng nhdm ngan chan cac 16i cii phat sinh tré
lai. K&t hop Regression Testing v&i Unit Testing s& dam bao cac doan ma mai van dap (rng yéu cau thay déi va cac doan ma cii sé khéng bi anh hwéng béi cac hoat dong bao tri. Production Code: Phan ma chinh ctia (rng dung dwoc chuyén giao cho khach hang. Unit Testing Code: Phan ma phu dé kiém tra ma trng dung chinh, khéng
duoc chuyén giao cho khach hang. UT c¢6 3 trang thai co ban: Fail (trang thai 16i) Ignore (tam ngirng thure hién) Pass (trang thai lam viéc) Toan bd UT dwoc van hanh trong mot hé théng tach biét. C6 rat nhidu PM hé tro thure thi UT vai giao dién trec quan. Thong thudng, trang thai clia UT duoc biéu hién bang cac mau khac nhau: mau
xanh (pass), mau vang (ignore) va mau do (fail) UT chi thwc sw dem lai hiéu qua khi: Bwoc van hanh I3p lai nhiéu 1an Ty dong hoan toan Boc 1ap voi cac UT khac. Moi UT déu duoc tiét ké theo trinh tw sau: Thiét |ap cac diéu kién can thiét: khéi tao cac déi twong, xac dinh tai nguyén can thiét, xay dwng cac dir liéu gia... Triéu goi cac
phuwong thirc can ki€ém tra. Kiém tra s hoat déng ding dan ctia cac phwong thirc. Don dep tai nguyén sau khi két thic kiém tra. Kiém tra moi don vi nhé nhét la cac thudc tinh, su kién, tha tuc va ham. Kiém tra cac trang thai va rang budc clia déi twong & cac mirc sdu hon ma théng thudng ching ta khéng thé truy cap dwoc. Kiém tra
cac quy trinh (process) va mé rong hon la cac khung lam viéc(workflow — tap hop cla nhiéu quy trinh) Thoi gian dau, ngudi ta thwéng do dw khi phai viét UT thay vi tap trung vao code cho cac chirc nang nghiép vu. Cong viéc viét Unit Test cé thé mat nhiéu thdi gian hon code rat nhiéu nhwng lai ¢6 lgi ich sau: Tao ra moi triedng ly
twdng dé kiém tra bat ky doan code nao, c6 kha nang tham do va phat hién 18i chinh xac, duy tri si 6n dinh clia toan bd PM va giap tiét kiem thdi gian so v&i cong viéc g& réi truyén théng. Phat hién céac thuat toan thwe thi khéng hiéu qua, cac tha tuc chay vrot quéa gidi han thoi gian. Phat hién cac van dé ve thiét k&, xtr Iy hé théng, tham
chi cac md hinh thiét k&. Phat hién cac 16i nghiém trong co thé xay ra trong nhitng tinh hudng rat hep. Tao hang rao an toan cho cac khdi ma: Bat ky sw thay d6i nao cling cé thé tac dong dén hang rao nay va thong bao nhirng nguy hiém tiém tang. Trong mai tredng lam viéc Unit Test con c6 tac dung rét I&n dén nang suét lam viéc: Giai
phong chuyén vién QA khaoi cac cong viéc kiém tra phirc tap. Tang sw tu tin khi hoan thanh mét cdng viéc. Chang ta thwdng c6 cdm giac khéng chéc chan vé cac doan ma clia minh nhw liéu cac 16i ¢ quay lai khdng, hoat dong ctia module hién hanh co bi tac ddong khdng, hoac liéu cong viéc hiéu chinh ma cé gay hu hdng dau do... La
cOng cu danh gia nang lwc clhia ban. S6 lwgng cac tinh hudng kiém tra (test case) chuyén trang thai “pass” sé thé hién téc do lam viéc, nang suat cia ban. Phan tich cac tinh huéng cé thé xay ra d6i véi ma. Blrng bd qua cac tinh hudng t6i t& nhat c6 thé xay ra, thi du di¥ liéu nhap lam mét két ndi co s& dir liéu that bai, (rng dung bi treo vi
mét phép toan chia cho khéng, cac thi tuc dwa ra 16i ngoai |é sai c6 thé pha hong rng dung mot cach bi &n... Moi UT phai bat dau vai trang thai “fail” va chuyén trang thai “pass” sau mét sé thay déi hop ly d6i véi ma chinh. Mbi khi viét mot doan ma quan trong, hay viét cac UT twong (rng cho dén khi ban khdng thé nghi thém tinh hudng
nao nira. Nhap mét s6 lwvong da I6n cac gia tri dau vao dé phat hién diém yéu ctia ma theo nguyén tac: Néu nhap gia tri dau vao hop lé thi két qua tra vé ciing phai hop 1&@ Néu nhap gia tri dau vao khdng hop 1€ thi két qua trd vé phai khéng hop I&é S&m nhan biét cac doan ma khong 6n dinh va cé nguy co gay 16i cao, viét UT twong ting
dé khéng ché. Ung v&i mbi déi twong nghiép vu (business object) hoac d6i twong truy cap dit liéu (data access object), nén tao ra mot Iép kiém tra riéng vi nhirng 16i nghiém trong c6 thé phat sinh tir cac d6i twgng nay. D& ngan chan céac 16i ¢ thé phat sinh tré lai thiee thi tw dong tat ca UT mai khi cé6 mdt sy thay déi quan trong, hay lam
cong viéc nay moi ngay. Cac UT 16i cho ching ta biét thay déi nao Ia nguy&n nhan gay 16i. D& tang hiéu quéa va gidm rdi ro khi viét cac UT, can sir dung nhiéu phwong thire kiém tra khac nhau. Hay viét cang don gian cang tét. Cudi ciing, viét UT cling doi hoi sw nd lwc, kinh nghiém va sw sang tao nhw viét PM. Truéc khi két thic phan
nay, tdi c6 mot I&i khuyén 1a viét UT cling twong tw nhw viét ma mot chwong trinh, diéu ban can lam la khéng ngirng thwe hanh. Hay nhé UT chi thie sw mang lai loi ich néu ching ta dit van dé chéat lwong phan mém lén hang dau hon 1a chi nham két thic cdng viéc dang thoi han. Khi da thanh thao véi cong viéc viét UT, ban cé thé doc
thém vé cac k¥ thuat xay dwng UT phtrc tap hon, trong s6 dé c6 mé hinh déi twong do sé dwoc trinh bay trong phan ti€p theo. Tham khao:
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