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Representative Computational Results of Testing GROUPS2

Code Number:

Table 1

G = GROUPS2 Problem,

K = KARIMI Problem,

T = Tonge Problem,

D = Double Tonge Froblem.

The first number (13,23,70,140) = Number of Processes;
The second number (after the underscore. (_)) = Maximum Number of Modules;
P = Precedence Relations (5) Present;
G = Module Membership Capacity Constraints (7,9).

CODE
NO. /NOTE

K13_2P
K13_3P
K13_4P
K13_SP
K13_6P
K13_7P
K13_8P
K13_2PG
K13 3PG
K13_4EG
K13_5EG
K13_6PG
K13_7PG
K13_8BG *
K13_8PG
G23_3P
G23_4P
G23_5P
G23_6P
G23_3BG *
G23_4PG
G23_5BG
G23_6BG *
G23_7EG
G23_8PG *
T70_3PG
T70_5EG
T70-30PG
D140-3PG

RATIO
OPT./
HEUR.
98.15%
86.34%
63.862%
49.06%
33.96%
25.79%
20.752
98.51%
92.94%
98.15%
96.30%
87.10%
100.00%

94.29%
77.56%
48.21%
36.16%
27.23%

72.77%
59.86%

54.80%

56.372

7.42%
96.012
99.97%

CPU
TIME
0.01
0.14
1.13
7.14
21.89
74.45
222.30
0.01
0.03
0.37
0.59
1.36
0.44
0.00
58.78
0.75
4.58
36.95
214.59
0.21
0.96
12.29
26.79
55.67
30.48
164.34
7107.30
5411.32
633.21

1

————————

TOTAL
EVALUATED

269
4279
35789
234047
657950
2278215
6994178
103

866
11302
19463
43651
333226
56
1874763
10267
65529
560999
3303572
3061
13608
166784
481053
1060935
592334
227073
37762883
28147712
3281917

NODE COUNTS

MAXIMUM
NUMBER
16383
2391484
89478485
1.53E+09
1.57E+10
1.13E+11
6.28E+11
16383
2391484
89478485
1.53E+09
1.57E+10
1.13E+11
6.28E+11
6.28E+11
2391484
89478485
1.53E+09
1.57E+10
2391484
89478485
.53E+09
.57E+10
.13E+11
.28E+11
.75E+33
.06E+49
sk

9.40E+66

- O\ = b

PERCENT

EVALUATED

1.64%
0.18%
0.04%
0.02%
0.00%
0.00%
0.00%
0.63%
0.04%
0.01%
0.00%
0.00%
0.00%
0.00%
0.00%
0.43%
0.07%
0.04%
0.02%
0.132
0.022
0.01%
0.00%
0.002
0.00%
0.002
0.00%
0.00%
0.002

* No Feasible Solution Found by the Heuristic.

** Beyond the Precision of the IBM 3081-D24.
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1,2,3

1:3 2

Figure 2. The resulting hierarchy chart for the example.



2 Distance Matrix for the Example
Module
1
2 3
1] - .8 1
3
Module 2.8 - .2
Precedence Diagram 3.1 .2 -
BRANCH AND BOUND TREE
0,0,0
I I
X11 = 1 X2 =1
0 L,1,1 8,1,2 0
I I I I
X21 =1 X2 =1 Xz1 =1 X2 = 1
Yi2 =1 221 5,2,2(0_ 0 9,2,1 12,2,2 | Y12 = 1
0.8 0.8
I [ 1
3 13 14
4,3,2 6,3,1 7,3,2 10,3,1 11,3,2
*
X32 =1 X33 =1 X32 =1 X31 =1 X32 =1
0.8 Yi3=1 Y3=1 Y3 =1 Y31 = 1
0.1 0.2 0.2 0.1
Figure 1: Example Problem with Precedence Solved by the Branch and Bound Algorithm. In each node

are the node number, its depth in the tree (= process number), and the module membership
assignment. Outside each node are the variable assignment and objective value. Large
nodes are explicitly enumerated. Small nodes are implicitly enumerated. The optimum is
found at node & (indicated by a *) with three processes grouped as 1 in 1, 2 in 2, and
3 in 1. There are no module membership or capacity 1imits.
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