rolodex/testing/design rolodex-test.h Page 1

 1 /****
 2 *
 3 * Class RolodexTest is the companion testing module for class Rolodex. It
 4 * defines the following module test plan:
 5 *
 6 *  Phase 1: Unit test the constructor and destructor.
 7 *
 8 *  Phase 2: Unit test Add, saving constructed results for subsequent tests.
 9 *
10 * Phase 3: Unit test Print.
11 *
12 * Phase 4: Unit test Delete, Change, and Find using data built with Add.
13 *
14 * Phase 5: Test a series interleaved Adds and Deletes.
15 *
16 * Phase 6: Repeat Phases 1 through 5.
17 *
18 * Phase 7: Stress test by constructing and destructing a single rolodex of
19 * 100000 cards and 100000 rolodexes of 1 card each.
20 *
21 * These phases are defined in the functions named Phase1 through Phase7. The
22 * unit tests are defined the functions TestXXX, where XXX is the name of a
23 * Rolodex public member function.
24 *
25 */
26
27 #ifndef rolodexttestIncluded
28 #define rolodexttestIncluded
29
30 #include "rolodex.h"
31
32
33 class RolodexTest : public Rolodex {
34
35 public:
36
37 RolodexTest();
38 /*
39 * Construct this.
40 */
41
42 ~RolodexTest();
43 /*
44 * Destruct this.
45 */
46
47 void Run();
48 /*
49 * Run all the phases of this.
50 */
51
52 /**
53 * PhaseX functions are for each module testing phase.
54 */
55 void Phase1();
56 /*

                                                                                        57 * Execute test phase 1 by calling TestRolodex followed by
                                                                                        58 * TestTildaRolodex.
                                                                                        59 */
                                                                                        60
                                                                                        61 void Phase2();
                                                                                        62 /*
                                                                                        63 * Execute test phase 2 by constructing 5 rolodexes and calling TestAdd.
                                                                                        64 */
                                                                                        65
                                                                                        66 void Phase3();
                                                                                        67 /*
                                                                                        68 * Execute test phase 3 by calling TestPrint.
                                                                                        69 */
                                                                                        70
                                                                                        71 void Phase4();
                                                                                        72 /*
                                                                                        73 * Execute test phase 4 by Calling TestDelete, TestChange, and TestFind.
                                                                                        74 */
                                                                                        75
                                                                                        76 void Phase5();
                                                                                        77 /*
                                                                                        78 * Execute test phase 5 by combining the logic of TestAdd and TestDelete so
                                                                                        79 * that each added card is immediately deleted. See the plans for TestAdd
                                                                                        80 * and TestDelete below for further details.
                                                                                        81 */
                                                                                        82
                                                                                        83 void Phase6();
                                                                                        84 /*
                                                                                        85 * Execute test phase 6 by calling deleting all constructed rolodexes and
                                                                                        86 * reinvoking Phase1 through TestPase5.
                                                                                        87 */
                                                                                        88
                                                                                        89 void Phase7();
                                                                                        90 /*
                                                                                        91 * Execute test phase 7 by constructing and destructing a single rolodex of
                                                                                        92 * 100000 cards and 100000 roldexes of 1 card each
                                                                                        93 */
                                                                                        94
                                                                                        95
                                                                                        96 /**
                                                                                        97 * Individual unit testing functions for member functions
                                                                                        98 */
                                                                                        99 void TestRolodex();
                                                                                       100 /*
                                                                                       101 * Unit test the constructor by building one rolodex. Further constructor
                                                                                       102 * testing will be carried out in subsequent tests.
                                                                                       103 */
                                                                                       104
                                                                                       105 void TestTildaRolodex();
                                                                                       106 /*
                                                                                       107 * Unit test the destructor by deleting one rolodex. Further destructor
                                                                                       108 * testing will be carried out in subsequent tests.
                                                                                       109 */
                                                                                       110
                                                                                       111 void TestAdd();
                                                                                       112 /*

rolodex/testing/design rolodex-test.h Page 2

113 * Unit test Add by building rolodexes of sizes 1, 2, 10, 100, and 1000.
114 * Each of these is a separate rolodex object. Validate the postcondition
115 * for each of these constructed rolodexes. Unit test the Add precondition
116 * by supplying card inputs that violate each of the preconditions clauses.
117 *
118 * Test
119 * Case Input Output Remarks
120 * ====================================================================
121 * 1 {"N1", 111111111, Card added to Rolodex size 1
122 * 1, Male, rolodex; no
123 * "1 One Street"} other changes
124 *
125 * 2 Input to case 1 + Cards added to Rolodex size 2
126 * {"N2", 222222222, rolodex; no
127 * 2, Female, other changes
128 * "2 Two Street"}
129 *
130 * 3 Input to case 2 +
131 * {"N3", 100000003, Ibid. Rolodex size 10
132 * 3, Male,
133 * "333 333 333"}
134 * through
135 * {"N10", 100000010,
136 * 10, Female
137 * "101010 101010 101010"}
138 *
139 * 4 Input to case 3 + Ibid. Rolodex size 100
140 * {"Ni", 100000000 + i,
141 * i, Male,
142 * "ii ii ii"}
143 * for i = 4 to 100.
144 *
145 * 5 Input to case 4 + Ibid. Rolodex size 1000
146 * {"Ni", 100000000 + i,
147 * i, Male,
148 * "ii ii ii"}
149 * for i = 101 to 1000.
150 *
151 * 6 {"1234567890\ AddInputErrors All precond clauses
152 * 1234567890\ exception violated, id = 0,
153 * 12345678901" thrown, with age < 0.
154 * 0, 0, all error msgs
155 * InvalidSex, non-NULL
156 * "1234567890\
157 * 1234567890\
158 * 1234567890\
159 * 12345678901"}
160 *
161 * 7 {"1234567890\ AddInputErrors All precond clauses
162 * 1234567890\ exception violated, id >
163 * 12345678901", thrown, with 999999999, age > 200.
164 * 0, 1000000000, all error msgs
165 * InvalidSex non-NULL
166 * "1234567890\
167 * 1234567890\
168 * 1234567890\

                                                                                        169 * 12345678901"}
                                                                                        170 *
                                                                                        171 */
                                                                                        172
                                                                                        173 void TestPrint();
                                                                                        174 /*
                                                                                        175 * Unit test Print by printing the five rolodexes constructed in TestAdd.
                                                                                        176 */
                                                                                        177
                                                                                        178 void TestDelete();
                                                                                        179 /*
                                                                                        180 * Unit test Delete by deleting each card in the five rolodexes constructed
                                                                                        181 * in TestAdd, performing the deletion in the same order the cards were
                                                                                        182 * added. Reinvoke TestAdd and perform the deletions in the reverse order
                                                                                        183 * that the cards were added. Reinvoke TestAdd and peform the deletions in
                                                                                        184 * a random order.
                                                                                        185 */
                                                                                        186
                                                                                        187 void TestChange();
                                                                                        188 /*
                                                                                        189 * Unit test Change by reinvoking case 5 of TestAdd and changing the name,
                                                                                        190 * id, age, sex, and address fields to legal values in the first card of
                                                                                        191 * the 100 element rolodex. Then change cards 2 through 31 by changing all
                                                                                        192 * possible combinations of card fields values to legal values.
                                                                                        193 */
                                                                                        194
                                                                                        195 void TestFind();
                                                                                        196 /*
                                                                                        197 * Unit test Find by reinvoking TestAdd and finding each card in the order
                                                                                        198 * added, reverse order, and random order. Then construct a rolodex of 100
                                                                                        199 * cards, with 1 card with a unique name, 5 cards of the same name, another
                                                                                        200 * 10 cards of a different name, and the remaining cards of the same name.
                                                                                        201 * Find all cards in this new rolodex in the order added, reverse order,
                                                                                        202 * and random order.
                                                                                        203 */
                                                                                        204
                                                                                        205 protected:
                                                                                        206 /**
                                                                                        207 * Testing utility functions.
                                                                                        208 */
                                                                                        209
                                                                                        210 void DumpPhaseHeader(int phasenum);
                                                                                        211 /*
                                                                                        212 * Output a header message to stdout identifying the test phase.
                                                                                        213 */
                                                                                        214
                                                                                        215 void DumpUnitTestHeader(char* testname);
                                                                                        216 /*
                                                                                        217 * Output a header message to stdout for the unit test of the given
                                                                                        218 * testname.
                                                                                        219 */
                                                                                        220
                                                                                        221 void DumpUnitTestNumber(char* msg, int testnum);
                                                                                        222 /*
                                                                                        223 * Output a header message to stdout for the unit test of the given number.
                                                                                        224 */

rolodex/testing/design rolodex-test.h Page 3

225
226 void Dump();
227 /*
228 * Dump the data values of this to stdout.
229 */
230
231
232 /**
233 * Data to support tests.
234 */
235 Rolodex* rs[100000]; // Storage for testing rolodexes
236
237 };
238
239 #endif