COMP 2406

Fundamentals of Web Programming

Course Notes

Notes by Mark Lanthier (W2026 version)

(This material is based on lectures slides from Alina Shaikhet as well as material
from Ava McKenney and Lou Nel. Some material has also been A.l. generated.)




Table of Contents

Chapter 1 - Fundamentals of Web Programming ..........cccooeiiiiiiiiiiiii e e 1
11 I Nt HiS oIy . .o e 2
1.2 VD PrOgramMImMiNg ..o e 3
RS T O o 18 = T= I O A= o= 5

L0 3 = T o =Y el o 18 I 7
2.0 TRE BASICS ...ttt 8
2.2 Other CommON HTIML TagS .. ...ttt ettt ettt e a e e e 17
2.3 Images, LiNKS a@nd FOImMS ... e e e e e e 22

Chapter 3 - Cascading Style Sheets ..........ccooiiiiiiiiii 29
3.1 TRE BASICS ...t ittt e 30
3.2 Our First Website — Content Only ... e e e 35
3.3 Our First WebSIte — ADPPEAIANCE ...ttt et et 46

Chapter 4 — JavaScCript ..ot s s e s s s s s s s s s s s n e r s aanran e ran 54
4.1 TRE BASICS ..ottt e 55
4.2 RUNNING JaVvaSCript GO ...t e e 57
4.3 Variables, Constants, Types and CONVEISION ...ttt e e e 61
4.4 Strings, Arrays, Conditionals @nd LOOPS .. ..ouiuiiti it e 65
T O ] o] = Tox £ PP 68
T LU g o3 1T 1= 69
4.7 Shallow and DEEP COPIES .. ...uiriniitit ettt et et ettt ettt e e ettt 71
4.8 Variable SCOPING . ...veitiit i et e e, 75
4.9 HIigher-Order FUNCHONS ... ..ot e e e e 76
4.10 Synchronous VS ASYNCHIONOUS COUE ........uuiiiie e et e e 78
AT ClOSUIES ...ttt e e e 81

Chapter 5 — The Document Object Model ..........c.oeiiiiiiiii e 85
BT TRE DO L. e 86
5.2 Changing Element Contents and AttrDULES ... 92
5.3 Reading and Changing CSS Classes & StyIeS .......couiuiuiiii e 94
5.4 Adding and Removing Elements ... e 97
5.5 BVeNt HANAING ..o e e 99
5.6 Our First Website (continued) — BEhavior ........ ... e 106

Chapter 6 — Client-Server Communication .........c.ocoiiiiiiiiiiiiic s rnn s s e s aens 116
6.1 Client-Server ArChiteCIUIE ........... ettt 117
6.2 COmMMUNICALION BASICS ... . iiiiittit i e e e 122
6.3 The Hypertext Transfer ProtOCol ... e 127
6.4 Domain Name System (DNS) and URLS ...t e errrrr e e e e e e 131
6.5 Structure of HTTP Requests and RESPONSES ........oiiiiiiiiii e et e e e e 135
6.6 URL Shortening & CaChiNg ........uuieiii ettt e s 142

L0 =T o1 L= e - W P 145
A T 1 G = - 1= o= PR 146
7.2 PrOMISES ...ttt 151
7.3 Trivia Database EXamPIe ... —————— 158
7.4 Team Members EXampIe ... e ————————— 163
7.5 LIMIEATIONS ..ot e e e 169

il



Chapter 8 — Node.js and NPM ... s e s 171

8.1 NOE.[S ArChItECIUNE ... o e e e et et e e 172
8.2 EVENT LOOP PrOCESSING ... ittt e et e 176
8.3 The Modules SyStem Of NOGE.[S .. ... ettt et e 181
8.4 CrEaliNg SO VIS ettt e e 185
8.5 Handling ReqUEST Data ......ccoiiiii e 190
8.6 Node Package Manager (NPIM) . ... e e et 195
Chapter 9 — Template ENGINES .......coeiiiiiiiiiiiir s s rrn s s s s s s r s s s s e n s 201
9.1 Generating Dynamic HTML with JavaScript ..o e 202
9.2 Embedded JavaScript Templates (EJS) ... 213
S R T U PSSR 226
9.4 Updating the FULUreTeCh Corp. SIte . ... e 239
(00 = T o o e 0 T T o = R 253
0.1 EXPIESS [Nt oot et e e ——— 254
10.2 More ADOUL MIAAIEWAIE ... .. e et e e ea e e e e e e e e e 262
10.3 Bodies and QUETY SEINGS ... ..ottt ettt et e et 268
10.4 A FutureTech Corp. EXPress PUG SEIVET .......iuiniiii e e e e 277
10.5 Sample Store Site and the Postman ToOl ... e, 279
Chapter 11 — RESTIul Web DeSign .......coiniiiiiiiiiic st r s s e s s s s s s s nr e n e e e e e nas 285
T4 RESTIUI APLS .o e e e e et e e et ————————— 286
11.2 Designing RE ST Ul AP IS ..ot e e 292
11.3 Practice Exercise - Date-a-Science Website APl ...... .. 297
Chapter 12 — The MongoDB DBIMS ... e s s s e s s s s s e e e nanns 305
12.1 Database INtrodUCHION ... ..o e 306
12.2 Working with Databases in @ MongoDB Shell ... e 308
T12.3 MONGODB N NOGE. S . et e ettt ettt ————— 322
12.4 Products Management Site EXAmMPIE ... ... ————— 330
Chapter 13 — Authentication, Authorization & SesSSioONS ..........ccoeiiiiiiiiii e e 339
13.1 Authentication and AUthOrIiZation ......... ... e 340
13.2  SESSIONS AN COOKIES ... ueeeetniit ettt ettt e et e ettt et ettt et et ettt s e et e e e e e e e e e eeenaeeaeaanes 342
13.3 Middleware: COOKIe-ParSEr & EXPrESS-SESSION ......uiui ittt ettt ettt et e e e e e e et e e raaaraaaes 347
13.4 Example: Handling LOGIN SESSIONS ... ..u.uiiiii e et et e e e e e 353
Chapter 14 — MONGOOSE .....uuuiiiiiieiiiia it a s s s rra s s e ata s s s s s s a s s e nta s sann s s e nnns 358
L300 B 1Y/ [ Te o o £ =T @70 T 0 T=Tox 1 o] o1 359
14.2 Data Validation USiNg SChEMAS ... ..ot e e e 360
T4.3  SOIVEI QUEIIES .. vttt ettt e e e e et ettt e ettt et e et eee e e e et et aaaaaaaa 370
14.4 Instance/Helper Methods and Populating .........oooiiii e e 378
Chapter 15 — MoODiIle APPS ..uciiiiiiiiiiiairirara i e rre e s s rn s ransansanaasansansasansansansassnransansnnsnrnns 384
15.1 MODIIE VS, DESKIOD .. .t et ettt et e e e e reae e e e 385
15.2 ReSPONSIVE WED DESIGN ... e 388
15.3 Chrome Dev Tool Device Simulation & Emulation ......... ... 390
S = oY o £ 396
15.5 MEAIA QUETIES ...ttt e e et e e ettt e e e e e e 401
15.6 RESPONSIVE IMAGES ... eiiitiii it e ettt e et ettt ettt et aa s 407

iii



