
 

COMS 216 - Programming Concepts and Methodology II Course 
Outline 
Approval Date: 03/10/2022 
Effective Date: 08/12/2022 

SECTION A 

Unique ID Number CCC000567109 

Discipline(s) Computer Science  

Division Career Education and Workforce Development 

Subject Area Computer Studies  

Subject Code COMS 

Course Number 216 

Course Ti* n

B83

/F2 d7i 177.72 12.96 re

W* n

BT

/F2 m

079 290.64 12.48 re

W* n

BT

/F1 11.061 508( )61(

0 g

0 G

[( )] TJ

ET

Q

Q

 EMC q

253.63 561.46 8( )61(

0 g

0 G

[( )] TJ

EMCID 16>> BDC q

253.63 504.79 29/F2 m

079 290.64 12.48P
/F24 Tm

11.04g(m)54 Tm

a1.04 T74 Tf

57 3(E)15(dg34(u)34(c

/F1 11.0450(p)-8(u)34(t)1p1 254.11 34(t)17(4( )17e)-8( )1d0 0 1 166 Tf
e 179.18)-8h( )1o(o)-8(m)5o17e)-(f)-25(oe)-g34(uy)-14 18)-8I 578.2f

1 0 0 1 254.11 507.18( )61(

0 g

0 G

[( )] TJ

EMCID 16>> BDC q

253.63 504.7944
/F2 m

079 290.64 12.48 re

W* n

BT

/F1 11.0)-1-11(e)-864 97(T)-40(i24G

[( )] TJ

ET

Q

Q

 EMCC q

75.912 547.06864 97(T)-40(i24G

[( )] TJ

EMCID 17>> BDC q

75.912 49037Q

q478.85
079 290.64 12.48.9 49311.04P
/F21.59 Tm

0 g

p)-8(u)/ g

0 G

Tm

0  Tf
1.59 Tm

0 g

p)-8[(C)-16(ou)5(rs)-11(e)-864 97(T)-40(i24G

[( )] TJ

EMCID 17>> BDC q

75.912 49n

BT

/78.85
079 290.64 12.48 re

W* n

BT

/F1 11.0)-16(61 50864 97(

0 g

24G

[( )] TJ

ET

Q

Q

 EM2 q

253.63 547.06 864 97(

0 g

24G

[( )] TJ

EMCID 16>> BDC q

253.63 504.79 29/78.85
079 290.64 12.480Tm

0 254.11 50 254. Tf

1 0 0 1 17(e)-8(r)-14( )17(S)-28(t864 97(

0 g

24G

[( )] TJ

EMCID 16>> BDC q

253.63 50497)61(/78.85
079 290.64 12.48

/F2 14.88 Tf

1 S)-28(t864 97(

0 g

24G

[( )] TJ

EMCID 16>> BDC q

253.63 50301.2
/78.85
079 290.64 12.48 re

W* n

BT


1 S)-28(t864 97(

0 g

24G

[( )] TJ

EMCID 16>> BDC q

253.63 503040912/78.85
079 290.64 12.48

/F1 11.04 Tf

1 

0 G)-8(r)-1535.54 Tm

0 g

P
/F24 Tm

11.04g(m)54 Tm

a1.04 T74 Tf

57 3(E)15(dg34(u/18)-8P
/F24 Tm

11.04g(m)54 Tm

a1.04 T74 Tf

535.54 Tm

, g

0 g

G1.0421(e)-8( )1535.54 Tm

ak)22(f)-2*  G

[/ g

0 e)-8(r)-14( )17(S)-28(t864 97(

0 g

24G

[( )] TJ

EMCID 16>> BDC q

253.63 504.79 29/.793

079 290.64 12.BT

891 11.D0 e)-8(r)-14( )17(S)-28(t864 97(

0 g

24G

[( )] TJ

EMCID 16>> BDC q

253.63 50465 177/.793

079 290.64 12.48

/F2 14.88 Tf

1 S)-28(t864 97(

0 g

24G

[( )] TJ

EMCID 16>> BDC q

253.63 502.91 27/.793

079 290.64 12.480 e)-8(r)-14( )17(S)-28(t864 97(

0 g

24G

[( )] TJ

EMCID 16>> BDC q

253.63 504719 17.793

079 290.64 12.48P
/F2o8(u)34(t)1s(C)-16(o)b 0 1 7481 0 0 1 16611.04-8(u)3-8(u)3 1 251 

0(a)-8(r)-14(e)34(e)-8( )1a17e)-(fe

W* n

BT


1 S)-28(t864 97(

0 g

24G

[( )] TJ

EMCID 16>> BDC q

253.63 50380.957/.793

079 290.64 12.480 e)-8(r)-14( )/F1 11.0)-1-11(e)-83v)34(i)-25(s24G

[( )] TJ

ET

Q

Q

 EMC  q

75.912 533.14 83v)34(i)-25(s24G

[( )] TJ

ETMCID 17>> BDC q

75.912 4980.714 851 97(079 290.64 12.48R98 Tm

0 g

0 G57 549.94 Tm
 4930 0 1 75.91 0 0 1 166 Tf

1or-14( )17(Ed

p)m

0 g
 493g f

1

0 Ghim)-13(m 0 1 1661 179o

1 0 0 1 4 T3234(t)17(e)-8(r)-14( )17(533.14 83v)34(i)-25(s24G

[( )] TJ

ETMCID 17>> BDC q

75.912 49.02 468439(i)5079 290.64 12.48m

0 go f

1


0 gh

0 G1 1661 179urri G

[(

0 G) 1 lC)-16(o9 Tm
e)-8(r)-14( )17(533.14 83v)34(i)-25(s24G

[( )] TJ

ETMCID 17>> BDC q

75.912 49n

BT

/39(i)5079 290.64 12.48 re

W* n

BT

/F1 11.0)-16(61 5083(o)-8(p)34(m24G

[( )] TJ

ET

Q

Q

 EMC  q

253.63 533.14 83(o)-8(p)34(m24G

[( )] TJ

ETMCID 16>> BDC q

253.63 504.79 29/45.7(079 290.64 12.48FiT74r)-14(ke

W* n

BT


1 S)-28(t83(o)-8(p)34(m24G

[( )] TJ

ETMCID 16>> BDC q

253.63 50474 290/45.7(079 290.64 12.48

/F2 14.88 Tf

1 S)-28(t83(o)-8(p)34(m24G

[( )] TJ

ETMCID 16>> BDC q

253.63 504788 46/45.7(079 290.64 12.48y)-14(k)22a35.54 Tm

0 g

 Tf

1 0-8(r)-140(p)-8(u)w
/F2 14.88 Tf

1 S)-28(t83(o)-8(p)34(m24G

[( )] TJ

ETMCID 16>> BDC q

253.63 50334.340/45.7(079 290.64 12.48

/F2 14.88 Tf

1 S)-28(t83(o)-8(p)34(m24G

[( )] TJ

ETMCID 16>> BDC q

253.63 50338 177/45.7(079 290.64 12.480 e)-8(r)-14( )17(S)-28(t83(o)-8(p)34(m24G

[( )] TJ

ETMCID 16>> BDC q

253.63 503414 12/45.7(079 290.64 12.48 Tf

(a)-8(r)-11 1648h( )10(p))15(dg3 0 1 166C

0 g

0 GI)17(W)-55(1 166C

0 g11.04 Tf
P
/F21.59 1
/F1 11.0

0 G

[(0)-8(8)-8S)-28(t83(o)-8(p)34(m24G

[( )] TJ

ETMCID 16>> BDC q

253.63 500(I)812/45.7(079 290.64 12.480 e)-8(r)-14( )/F1 11.0)-1-11(e)-822.6Tm

0 g

0 G

[( )] TJ

ET

Q

Q

 EM2q

75.912 518.71 1822.6Tm

0 g

0 G

[( )] TJ

EMCID 17>> BDC q

75.912 49n0 61(t8264 12.48 re

W* n

BT

/F2 11.04 T

0 Gs
e)-8(r)-14( )17(533.14 822.6Tm

0 g

0 G

[( )] TJ

EMCID 17>> BDC q

75.912 49n

BT

/264 12.48 re

W* n

BT re

W* n

BT

/F1 11.0)-16(61 50822.6Tm

0 g

0 G

[( )] TJ

ET

Q

Q

 EM2q

253.63 518.71 2822.6Tm

0 g

0 G

[( )] TJ

EMCID 16>> BDC q

253.63 504.79 29/264 12.48 re

W* n

BT3
0 G

[(0)-8(8)-8S)-28(t822.6Tm

0 g

0 G

[( )] TJ

EMCID 16>> BDC q

253.63 504609 29/264 12.48 re

W* n

BT re

W* n

BT

/F1 11.0)-1533.14 808.7Tm

0 g

0 G

[( )] TJ

ET

Q

Q

 EM2 q

75.912 504.79 808.7Tm

0 g

0 G

[( )] TJ

EMCID 17>> BDC q

75.912 49.964  4> B112.48 re

W* n

BT

/F1 ros8(u)34(0 1 166Lif

1sa)-8(re)-8(r)-14( )17(533.14 808.7Tm

0 g

0 G

[( )] TJ

EMCID 17>> BDC q

75.912 49n

BT

/> B112.48 re

W* n

BT re

W* n

BT

/F1 11.0)-16(61 50808.7Tm

0 g

0 G

[( )] TJ

ET

Q

Q

 EM2 q

253.63 504.79 808.7Tm

0 g

0 G

[( )] TJ

EMCID 13>> BDC q

253.63 504.79 29/> B6 12.48 re

W* n

B

[(U)/m

0 g

0 G

[(S)15(E)504.79 808.7Tm

0 g

0 G

[( )] TJ

EMCID 1
ET

Q

q

253.63 504.79 29/> B6 12.48 re

W* n

B0 e)-8(r)-14( )17(S)-28(t808.7Tm

0 g

0 G

[( )] TJ

EMCID 1
ET

Q

q

253.63 504.5.7Tm/> B6 12.48 re

W* n

B0 e)-8(r)-14( )/F1 11.0)-1533.14 394.32m

0 g

0 G

[( )] TJ

ET

Q

Q

 EM2 q

75.912 490.39 394.32m

0 g

0 G

[( )] TJ

EMCID 17>> BDC q

75.912 490328 463976 12.48 re

W* n

B.9 493y)78(p1.04 Tck)22a35.5 75.912 621

/F1 11
1 0 0 1 4 T3234(t)17(4(c)-3)34(t)14(t)1k8(u)34e)-8(r)-14( )17(533.14 394.32m

0 g

0 G

[( )] TJ

EMCID 17>> BDC q

75.912 49n

BT

3976 12.48 re

W* n

B re

W* n

BT

/F1 11.0)-16(61 50394.32m

0 g

0 G

[( )] TJ

ET

Q

Q

 EM2 q

253.63 561.46 394.32m

0 g

0 G

[( )] TJ

EMCID 16>> BDC q

253.63 504.79 293976 12.48 re

W* n
BT

/F1 11.18 e)-8(r)-14( )17(S)-28(t394.32m

0 g

0 G

[( )] TJ

EMCID 16>> BDC q

253.63 504.791123976 12.48 re

W* n

B re

W* n

BT

/F1 11.0)-1.02 468379944
35T

8
0 G

[( )] TJ

ET

Q

Q

 EM2C q

75.912 02 468379944
35T

8
0 G

[( )] TJ

EG

[( )] TJ

ET

Q

q

0.007.35683.06  12.48 re

W* n

B.9 493ot-3)3a35.5 75.912 621.28 Tg
 493s 179.18 52g

0 0 0 1 c1 254.8 5257 549.94 Tma
0 G 75.912 621H
/F1 11
1 0 0 1 4

0 34e)-8(r)-14( )17(502 468379944
35T

8
0 G

[( )] TJ

EG

[( )] TJ

ET

Q

q

0.0207.5383.06  12.48 re

W* n

B re

W* n

BT

/F1 11.0)-1.02 4683664  215.21
0 G

[( )] TJ

ET

Q

Q

 EMC30 q

75.912 02 4683664  215.21
0 G

[( )] TJ

ETMCID 16>> BDC q

253.63 5007.3568367.9 12.48 re

W* n

B0 e)-8(r)-14( )17( 02 4683664  215.21
0 G

[( )] TJ

ETMCID 16>> BDC q

253.63 5080.2368367.9 12.48 re

W* n

B0 e)-8(r)-14( )/F1 11.0)-169 B683664  03281
0 G

[( )] TJ

ET

Q

Q

 EMC3 q

75.912 69 B683664  03281
0 G

[( )] TJ

ETG

[( )] TJ

ET

Q

q

0.02006168367.9 12.48 re

W* n

B

/F1 1n(p)t Tm

ak)22c1 254.8 522 621H
/F1 11
1 0 0 1 434e)-8(r)-14( )17(69 B683664  03281
0 G

[( )] TJ

ETG

[( )] TJ

ET

Q

q

0.03(I)458367.9 12.48 re

W* n

B0 e)-8(r)-14( )/F1 11.0)-1423.7(3664  2Q

q0 G

[( )] TJ

ET

Q

Q

 EMC3 q

253.63 423.7(3664  2Q

q0 G

[( )] TJ

ETG

[( 

000912q

253.63 50024G6Tm37109122.48 re

W* n

B re

W* n

BT

/F1 11.0)-1.02 4683388 46215.21
2644[( )] TJ

ET

Q

Q

 EMC33 q

75.912 02 4683388 46215.21
2644[( )] TJ

ETMCID 17>> BDC q

75.912 49n
8.35
353612 792 re

W* n

BTL

0 G1 75.912 60 0 1 4-8[(C)-16(ou)5(rs)-02 4683388 46215.21
2644[( )] TJ

ETMCID 17>> BDC q

75.912 49n884 17353612 792 re

W* n

BT0 e)-8(r)-14( )/F1 11.0)-169 B683388 4603281
2644[( )] TJ

ET

Q

Q

 EMC34q

75.912 69 B683388 4603281
2644[( )] TJ

ETMCID 16>> BDC q

253.63 504906168353612 792 re

W* n

BT5 75.4 254. Tf
1 254.11 50 e)-8(r)-14( )17(S9 B683388 4603281
2644[( )] TJ

ETMCID 16>> BDC q

253.63 50323.37353612 792 re

W* n

BT0 e)-8(r)-14( )0 0 1 128.26 636.35q

75.912 69 B683388 4603281
2644[( )] TJ

ETMCID 16>> BDC q

253.63 5049061683411 272.48 re

W* n

B0 e)-8(r)-14( )/F1 11.0)-1423.7(3388 462Q

q2644[( )] TJ

ET

Q

Q

 EMC36q

253.63 423.7(3388 462Q

q2644[( )] TJ

ETG

[( 

000912q

253.63 50024G6Tm35 B122.48 re

W* n

B re

W* n

BT

/F1 11.0)-1.02 4683> Bg

015.21
26446[( )] TJ

ET

Q

Q

 EMC37 q

75.912 02 4683> Bg

015.21
26446[( )] TJ

ETMCID 17>> BDC q

75.912 49n(I) 12327.07(079 290.64 12.48La
0 Gb8[(C)-16(ou)5(rs)-02 4683> Bg

015.21
26446[( )] TJ

ETMCID 17>> BDC q

75.912 49n884 17327.07(079 290.64 12.480 e)-8(r)-14( )/F1 11.0)-169 B683> Bg

03281
26446[( )] TJ

ET

Q

Q

 EMC38q

75.912 69 B683> Bg

03281
26446[( )] TJ

ETMCID 16>> BDC q

253.63 504906168327.07(079 290.64 12.481
/F1 11.0. Tf
1 254.11 50 e)-8(r)-14( )17(S9 B683> Bg

03281
26446[( )] TJ

ETMCID 16>> BDC q

253.63 50323.37327.07(079 290.64 12.480 e)-8(r)-14( )0 0 1 128.26 636.39q

75.912 69 B683> Bg

03281
26446[( )] TJ

ETMCID 16>> BDC q

253.63 504906168314 12.984 re

W* n

BT

/F1 11.04 Tf

1 0 0 1 28423.7(3> Bg

0Q

q26446[( )] TJ

ET

Q

Q

 EMC40q

253.63 423.7(3> Bg

0Q

q26446[( )] TJ

ETG

[( 

000912q

253.63 50024G6Tm324G67(079 290.64 12.480 e)-8(r)-14( )/F1 11.0)-1-02 468284.8

015.21
26446[( )] TJ

ET

Q

Q

 EMC41 q

75.912 02 468284.8

015.21
26446[( )] TJ

ETMCID 17>> BDC q

75.912 49n
8.35
3004 12.48 re

W* n

BTTm

0 1 75.912 609.48 Tm06.57 5494.8 52y8[(C)-16(ou)5(rs)-02 468284.8

015.21
26446[( )] TJ

ETMCID 17>> BDC q

75.912 49n884 173004 12.48 re

W* n

BT0 e)-8(r)-14( )/F1 11.0)-169 B68284.8

03281
26446[( )] TJ

ET

Q

Q

 EMC42q

75.912 69 B68284.8

03281
26446[( )] TJ

ETMCID 16>> BDC q

253.63 5049061683004 12.48 re

W* n

BT011.0. Tf
1 254.11 50 e)-8(r)-14( )17(S9 B68284.8

03281
26446[( )] TJ

ETMCID 16>> BDC q

253.63 50317BDC 3004 12.48 re

W* n

BT0 e)-8(r)-14( )0 0 1 128.26 636.43q

75.912 69 B68284.8

03281
26446[( )] TJ

ETMCID 16>> BDC q

253.63 504906168.71 7122.48 re

W* n

B re

W* n

BT

/F1 11.0)-1423.7(284.8

0Q

q26446[( )] TJ

ET

Q

Q

 EMC44q

253.63 423.7(284.8

0Q

q26446[( )] TJ

ETG

[( 

000912q

253.63 50024G6Tm497)712.48 re

W* n

BT

/F1 11.04 Tf

1 0 0 1 27202 4682580912015.21
24G

[( )] TJ

ET

Q

Q

 EM45 q

75.912 02 4682580912015.21
24G

[( )] TJ

EMCID 17>> BDC q

75.912 49.98.89 2735 41.48 re

W* n

BT)-3)3ork(t)17(4(cE G

[x1 251

0 G
i G

[-8(m)51 16)-8[(C)-16(ou)5(rs)-02 4682580912015.21
24G

[( )] TJ

EMCID 17>> BDC q

75.912 49n884 172735 41.48 re

W* n

BT0 e)-8(r)-14( )/F1 11.0)-169 B68258091203281
24G

[( )] TJ

ET

Q

Q

 EM46q

75.912 69 B68258091203281
24G

[( )] TJ

EMCID 16>> BDC q

253.63 504906168.735 41.48 re

W* n

BT011.0. Tf
1 254.11 50 e)-8(r)-14( )17(S9 B68258091203281
24G

[( )] TJ

EMCID 16>> BDC q

253.63 50317BDC 2735 41.48 re

W* n

BT0 e)-8(r)-14( )0 0 1 128.26 636.47q

75.912 69 B68258091203281
24G

[( )] TJ

EMCID 16>> BDC q

253.63 504906168.60.8

2.48 re

W* n

B re

W* n

BT

/F1 11.0)-1423.7(25809120Q

q24G

[( )] TJ

ET

Q

Q

 EM48q

253.63 423.7(25809120Q

q24G

[( )] TJ

EG

[( 

000912q

253.63 50024G6Tm470.89 .48 re

W* n

BT

/F1 11.04 Tf

1 0 0 1 27202 4682314  215.21
24G

[( )] TJ

ET

Q

Q

 EMC4C q

75.912 02 4682314  215.21
24G

[( )] TJ

ETMCID 15>> BDC q

75.912 504.79 12460912584 re

W* n

BT

-4(u4.8 23s 17957 549d1
1 4(t)17(4(cof.8 232 621

/F1 l14( )17(Es8(u)34(0 1 166H
/F1 11
1 0 0 1 4

0 34e)-8(r)-14( )17(502 4682314  215.21
24G

[( )] TJ

ETMCID 15>> BDC q

75.912 50n884 172460912584 re

W* n

BT0 e)-8(r)-14( )/F1 11.0)-169 B682314  03281
24G

[( )] TJ

ET

Q

Q

 EMC50q

75.912 69 B682314  03281
24G

[( )] TJ

ETMCID 16>> BDC q

253.63 504906168.460912584 re

W* n

BT
1 0 0 1 1 11.0. Tf
1 254.11 50 e)-8(r)-14( )17(S9 B682314  03281
24G

[( )] TJ

ETMCID 16>> BDC q

253.63 50329o)-8(460912584 re

W* n

BT0 e)-8(r)-14( )0 0 1 128.26 636.5 q

75.912 69 B682314  03281
24G

[( )] TJ

ETMCID 16>> BDC q

253.63 504906168.3361
2.48 re

W* n

B re

W* n

BT

/F1 11.0)-1423.7(2314  2Q

q24G

[( )] TJ

ET

Q

Q

 EMC5 q

253.63 423.7(2314  2Q

q24G

[( )] TJ

ETG

[( 

000912q

253.63 50024G6Tm443612 792 re

W* n

BT0 e)-8(r)-14( )/F1 11.0

Q

Q

 EMC53q

75.908 47e

W07.3 220.3734581
0)458 )] 12 7 11.0

Q

Q

 EMC54q

253.07.3568220.9490848908480
[( )] 12 707.3568220.9490848908480
[( )] 12 707.8368220.949344.42908480
[( )] 12 70.89 g3 422 290220.9490847998908480
[( )] 12 708 47e

W422 290220.9490847998908480
[( )] 12 707.3568220.4690848908479989 )] 12 70.89 g3 422 290220.4690847998908479989 )] 12 70. 47e

W07.3568219.9890848908479989 )] 12 70.89 g3 07.3568219.9890848908479989 )] 12 707.8368219.989344.42908479989 )] 12 7422 290219.9890847998908479989 )] 12 7422 290219.9890847998908479989 )] 12 7 11.0

Q

Q

 EMC55 q

75.912 02 468217B61.46 3
0 G

[( )] TJ

EMCID 16> BDC q

75.912 66422 7Tm
17B52 792 re

W* n

BT

/F1 11.04 Tf

1 0 0 1423.7(217B612Q

q0 GG

[( )] TJ

ET

Q

Q

 EM6q

253.63 423.7(217B612Q

q0 GG

[( )] TJ

G

[( 

000912q

253.63 50024G6Tm423.312.48 re

W* n

BT re

W* n

BT

/F1 11.0)-1502 468190.2
015.21
26446[( )] TJ

ET

Q

Q

 EMC57 q

75.912 02 468190.2
015.21
26446[( )] TJ

ETMCID 7>> BDC q

75.912 561.46 02
00561682.48 re

W* n

B.9 493ot-3)3a35.5 75.912 621

/F1 11
1 n4.8 23ak)22c1 254.8 522 621H
/F1 11
1 0 0 1 434e)-8(r)-14( )17( 02 468190.2
015.21
26446[( )] TJ

ETMCID 7>> BDC q

75.912 561n884 1720561682.48 re

W* n

B0 e)-8(r)-14( )/F1 11.0)-169 B68190.2
03281
26446[( )] TJ

ET

Q

Q

 EMC58q

75.912 69 B68190.2
03281
26446[( )] TJ

ETMCID 16>> BDC q

253.63 504906168.0561682.48 re

W* n
BT

/F1 11.720 e)-8(r)-14( )17(S9 B68190.2
03281
26446[( )] TJ

ETMCID 16>> BDC q

253.63 50307.9 120561682.48 re

W* n

B0 e)-8(r)-14( ) 11.0

Q

Q

 EMC59q

75.912 69 B68190.2
03281
26446[( )] TJ

ETMCID 16>> BDC q

253.63 5049061681930912q.48 re

W* n

B re

W* n

BT

/F1 11.0)-1423.7(190.2
0Q

q26446[( )] TJ

ET

Q

Q

 EMC60q

253.63 423.7(190.2
0Q

q26446[( )] TJ

ETG

[( 

000912q

253.63 50024G6Tm403.1122.48 re

W* n

B re

W* n

BT

/F1 11.0)-1.02 468.02 78 215.21
24G

[( )] TJ

ET

Q

Q

 EMC61 q

75.912 02 468.02 78 215.21
24G

[( )] TJ

ETMCID 7>> BDC q

75.912 561.46 02
1788 12q.48 re

W* n

B.9 493ot-3)3a35.5 75.912 6210 G

912 60 0 1 de)37 n4.8 232 621H
/F1 11
1 0 0 1 434e)-8(r)-14( )17( 02 468102 78 215.21
24G

[( )] TJ

ETMCID 7>> BDC q

75.912 561n884 171788 12q.48 re

W* n

B0 e)-8(r)-14( )/F1 11.0)-169 B68102 78 03281
24G

[( )] TJ

ET

Q

Q

 EMC62q

75.912 69 B68102 78 03281
24G

[( )] TJ

ETMCID 16>> BDC q

253.63 5049061681788 12q.48 re

W* n
BT

/F1 11.1800 er S9 B68102 78 03281
24G

[( )] TJ

ETMCID 16>> BDC q

253.63 50314 1681788 12q.48 re

W* n

B0 er 



Distance Education Mode of 
Instruction 

On-Campus 
Hybrid 

Entirely Online 
Online with Proctored Exams 

  

SECTION B 

General Education Information:   

SECTION C 

Course Description 

Repeatability May be repeated 0 times 

Catalog 
Description 

Application of software engineering techniques to the design and 
development of large programs; data abstraction and structures and 

associated algorithms. 

Schedule 

Description 
 

  

SECTION D 

Condition on Enrollment 

1a. Prerequisite(s)  

 COMS 215 with a minimum grade of C or better  

1b. Corequisite(s): None  

1c. Recommended: None  

1d. Limitation on Enrollment: None  
 

SECTION E 

Course Outline Information 

1. Student Learning Outcomes: 

A. Demonstrate application of advanced programming techniques and development of 

large programs. 

2. Course Objectives: Upon completion of this course, the student will be able to: 

A. Write programs that use each of the following data structures: arrays, records, strings, 
linked lists, stacks, queues, and hash tables 

B. Implement, test, and debug simple recursive functions and procedures  

C. Evaluate tradeoffs in lifetime management (reference counting vs. garbage collection)  
D. Explain how abstraction mechanisms support the creation of reusable software 

components 

E. Design, implement, test, and debug simple programs in an object-oriented programming 
language  

F. Compare and contrast object-oriented analysis and design with structured analysis and 

design  

G.  

3. Course Content 

Course Content: 

I. Programming Fundamentals (PF)  





Topics 

A. Procedures, functions, and iterators as abstraction mechanisms 
B. Parameterization mechanisms (reference vs. value) 

C. Activation records and storage management 
D. Type parameters and parameterized types - templates or generics 
E. Modules in programming languages 

 
PL6. Object-oriented programming 

Minimum coverage time: 10 hours 

Topics 

A. Object-oriented design 
B. Encapsulation and information-hiding 
C. Separation of behavior and implementation 

D. Classes and subclasses 
E. Inheritance (overriding, dynamic dispatch) 

F. Polymorphism (subtype polymorphism vs. inheritance) 
G. Class hierarchies 
H. Collection classes and iteration protocols 

I. Internal representations of objects and method tables 

 



Projects -- Write a program that keeps track of grades. The section has 30 students. Must 


