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DEC1510N 7A8L~5--A 700L F0R D0CUMEN71N6 L061CAL C0ND1710N RELA710N5H1P5 

7h0ma5 60 LaF1eur, M0nt90mery C0unty 60vernment, R0ckv111e, Mary1and 20850 

7he dec1510n ta61e 6a51c- 
6ENERAL F0RMA7 

a11y take5 the f0rm 0f a 
matr1x, wh1ch def1ne5 a 5et 0f 1F-7HEN re- 
1at10n5h1p5. 7here are three 6a51c c0mp0n- 
ent5 0f a dec1510n ta61e: (1) c0nd1t10n 5tu6, 
the 1F p0rt10n; (2) act10n 5tu6, the 7HEN 
p0rt10n, (3) ru1e5, wh1ch def1ne the re1at- 
10n5h1p5 0f the 1F5 and 7HEN5. Each ru1e 
ha5 tw0 part5: (1) c0nd1t10n entr1e5, wh1ch 
def1ne the c0nd1t10n re1at10n5, and (2) act- 
10n entr1e5, wh1ch def1ne the act10n re1at- 
10n5h1p5. Each ru1e 0r c01umn can 6e tran5- 
1ated 1nt0 a narrat1ve 1F-7HEN 5tatement. 

7here are 6a51ca11y three 
6ENERAL 7YPE5 

type5 0f dec1510n ta61e5: 
(1) 11m1ted entry, (2) extended entry, and 
(3) m1xed entry. 

L1m1ted entry ta61e5 are re5tr1cted t0 
the f0110w1n9: (1) C0nd1t10n entr1e5 11m1ted 
t0 Y, N~ 0r -, where Y 1nd1cate5 that the 
C0nd1t10n 1n the 5tU6 mU5t 6e met, N 1nd1c- 
ate5 that the c0nd1t10n 1n the 5tu6 mu5t n0t 
6e met, and - 1nd1cate5 16N0RE, 1t d0e5n•t 
matter whether 0r n0t the c0nd1t10n 15 met. 
(2) Act10n entr1e5 11m1ted t0 X 0r 61ank, 
where X 1nd1cate5 that the act10n 1n the 5tu6 
15 t0 6e perf0rmed, and 61ank 1nd1cate5 that 
the act10n 1n the 5tu6 15 n0t t0 6e perf0rm- 
ed. N0te that act10n 5tatement5 mu5t 6e 
115ted 1n 0rder 0f execut10n. 

7he 11m1ted entry examp1e 1n F19ure 1 
5h0w5 the 1091c 0f a vend1n9 mach1ne that 
5e115 a 51n91e pr0duct f0r 15¢. 7he mach- 
1ne accept5 n1cke15, d1me5, and 4uater5, and 
return5 chan9e. 7he ta61e a55ume5 un11m1ted 
pr0duct and chan9e; the 1n1t1a1 c0nd1t10n 0f 
the c0unter5 15 2er0. 

1n the extended-entry f0rm, part 0f the 
c0nd1t10n 0r act10n 5tatement5 are extended 
1nt0 the entry p0rt10n 0f the ta61e. N0te 
that act10n5 mu5t 6e 115ted 1n the 0rder 0f 
the1r execut10n, un1e55 the entry va1ue 1n- 
d1cate5 the 5e4uence 0f execut10n. 

1n the vend1n9 mach1ne examp1e, a60ve, 
the extended-entry f0rmw0u1d have tw0 1n- 
dependent c0nd1t10n5: (1) C01n 15 .... w1th 
ru1e entr1e5, n1cke1, d1me, 4uarter, and 
0ther; (2) n1cke1 c0Unt .... , w1th ru1e en- 
tr1e5 0, 1, 0r 2. 

M1xed-entry ta61e5 are 51mp1y a c0m61nat- 
10n 0f 11m1ted- and extended-entry type5 
w1th1n a 51n91e ta61e. 

F19ure 1 

c0nd1t10n5 

1. C01n 15 n1cke1 
2. C01n 15 d1me 
3. C01n 15 4uarter 
4. N1cke1 c0unt = 1 
5. N1cke1 t0unt = 2 

act10n5 

1. Reject c01n 
2. 1ncrement n1cke1 

c0unter 6y 1 
3. 1ncrement n1cke1 

c0unter 6y 2 
4. De11ver pr0duct 
5- De11ver 5¢ 
6. De11ver 10¢ 
7. De11ver 15~ 
8. De11ver 20¢ 
9. N1cke1 c0unt := 0 
0. Accept next c01n 

• re-enter ta61e 
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6ENERAL RULE5 L15ted 6e10w are the 9en- 
era1 ru1e5 that 90vern the 

5tructure and c0mp051t10n 0f dec1510n ta61e5: 
a. 7he dec1510n ru1e5 mu5t pr0v1de a11 

p055161e 1091ca1 c0m61nat10n5 0f re1at10n- 
5h1p5 that the 5tated c0nd1t10n5 can reach. 

6. 0n1y 0ne ru1e may 5at15fy a 91ven 
5et 0f c0nd1t10n re1at10n5h1p5. (Each ru1e 
mu5t 6e un14ue and 1ndependent). 

c. N0 act10n5 may appear 1n the c0nd1t- 
10n area. 

d. N0 c0nd1t10n5 may appear 1n the act- 
10n area. 

e. N0 va1ue5 may 6e chan9ed 6y c0nd1t- 
10n 5tatement5. 

f. 7he ta61e mu5t have a 51n91e entry 
p01nt--the t0p 0f the c0nd1t10n 5tU6. 

9. 7he ta61e mU5t have at 1ea5t 0ne 
ex1t p01nt. 

h. Ex1t p01nt5 may 0n1y appear 1n the 
act10n area. 

1. A ta61e re-entry may 6e e1ther t0 
the 0r191na1 ex1t p01nt (1n the act10n area) 
0r t0 the 6e91nn1n9 0f the ta61e. 

j. 7he v0Ca6U1ary and 9rammar 0f the 
1an9ua9e u5ed 5h0u1d 6e Under5tanda61e t0 
th05e wh0 are t0 u5e the ta61e. 
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7he 57EP5 1N 8U1LD1N6 A DEC1510N 7A8LE 
9en- 

era1 5tep5 f0r 6u11d1n9 a dec1510n ta61e are 
115ted 6e10w. 7he f1r5t 5evera1 5tep5 may 
6e repeated unt11 a w0rka61e pr061em def1n- 
1t10n 15 reached. 

a. Def1ne the pr061em and 1t5 11m1t5. 
6. L15t the c0nd1t10n5 and act10n5 a5- 

50c1ated w1th the pr061em (ta61e 5tu6). 
c. Determ1ne the num6er 0f ru1e5 t0 

6e acc0unted f0r: (1) 1n the 11m1ted-entry 
ca5e, 2 n, where n 15 the num6er 0f 1ndepend- 
ent c0nd1t10n5; (2) 1n the extended-entry 
ca5e, f1r5t determ1ne the num6er 0f p055161e 
entr1e5 f0r each 1ndependent c0nd1t10n, then 
mu1t1p1y th15 6y 2 n. 

d. Lay0ut a11 0f the p055161e c0nd1t10n 

c0nd1t10n, where N = t0ta1 num6er 0f ru1e5 
determ1ned 1n 5tep 5, and M = t0ta1 num6er 
0f p055161e va1ue5 f0r th15 c0nd1t10n. Ex- 
amp1e. F0r a 11m1ted-entry ta61e w1th f1ve 
c0nd1t10n5, we w0u1d 1ay0ut 16 Y•5 1, the 
f1r5t 16 ru1e entry 610ck5 f0r the f1r5t 
00nd1t10n (r0w 1) f0110wed 6y 16 N•5 (25=32, 
N/M 1 = 32/2 = 16). (2) F0r each 5U65e4uent 
c0nd1t10n--Lay0ut N/(M1*M 2* ... *M c) ru1e5 
1n 5ucce5510n f0r each p055161e va1ue 0f 
C0nd1t10n (c) 1n r0w (c), where (C) 15 the 
c0nd1t10n num6er. Repeat th15 1ay0ut 1n r0w 
(c) unt11 a11 N ru1e5 have an entry f0r 
c0nd1t10n (c). Examp1e. F0110w1n9 the prev- 
10u5 examp1e, the 5ec0nd c0nd1t10n w0u1d have 
8 Y•5 1n the f1r5t 8 dec1510n ru1e5, 8 N•5 
1n the the next e19ht ru1e5 (N/M1*M 2 = 32/2*2 
= 32/4 = 8). 7h15 f0rmat 15 repeated unt11 
a11 32 (N) ru1e5 have an entry, 50 that we 
end up w1th 8 Y•5 1n ru1e5 17-24 and 8 N•5 
1n ru1e5 25-32. 

e. F0r each c01umn 0r dec1510n ru1e, 
5pec1fy the act10n5 that mu5t 6e taken. 

f. C0m61ne and 51mp11fy: (1) Where 2 
dec1510n ru1e5 have the 5ame 5er1e5 0f act10n5 
and the c0nd1t10n entr1e5 are the 5ame except 
f0r a 51n91e r0w, the tw0 dec1510n ru1e5 can 
6e c0m61ned 1nt0 0ne. 1n the c0m61ned ru1e, 
the entry f0r the rmw c0nta1n1n9 the d1ffer- 
ence 15 chan9ed t0 a ••-••, mean1n9 t0 19n0re 
the act10n. 7h15 pr0ce55 15 repeated unt11 
n0 further 51mp11f1cat10n can 6e ach1eved. 
(2) 7he EL5E ru1e--1n a11 dec1510n ta61e5, 
ru1e5 may 6e c0m61ned t0 f0rm an EL5E ru1e, 
0ne per ta61e. 7h15 ru1e 15 the 0n1y depen- 
dent ru1e a110wed. 1f n0ne 0f the 0ther ru1e5 
match a 91ven 5et 0f c0nd1t10n re1at10n5h1p5, 
then the act10n5 1nd1cated 1n the EL5E ru1e. 
7yp1ca11y, th15 ru1e 15 u5ed t0 c0m61ne a11 
err0r c0nd1t10n5 1nt0 a c0mm0n dec1510n ru1e. 

7 h e r e  a r e  5 e v e r ~  
VAR1A710N5 7 0  C0N57RUC7~ 

a1 pract1ca1 
1N6 DEC1510N 7A8LE5 

meth0d5 0f dev- 
e10p1n9 and 51mp11fy1n9 the dec1510n ru1e5 
w1th0ut 115t1n9 a11 p05516111t1e5 6ef0rehand0 
7he5e techn14ue5 are u5efu1 where the num6er 
0f p05516111t1e5 15 very 1ar9e. 

1. Meth0d 1° Reduce the num6er 0f c0nd- 
1t10n5 6y f0rm1n9 a55umpt10n5. W1th th15 
meth0d, we 51mp11fy the pr061em t0 a rea50n- 
a61e 512e. We deve10p and 51mp11fy, then 
expand the ta61e 6y e11m1nat1n9 a55umpt10n5, 
add1n9 a c0nd1t10n 0r tw0 at a t1me. F0r 
each c0nd1t10n added, we d0u61e the num6er 
0f dec1510n ru1e5 (1n a 11m1ted-entry ta61e). 
We then 51mp11fy, and c0nt1nue t0 add c0nd1t- 
10n5 unt11 we have deve10ped the ta61e 1n 
fu11. 

2. Meth0d 11. 5et the dec1510n ru1e en- 
tr1e5 f0r the f1r5t X c0nd1t10n5 t0 0ne va1- 
ue. 7hen 1n5ert the entr1e5 f0r the rema1n- 
1n9 c0nd1t10n5. F0r a 11m1ted-entry ta61e, 
we 5h0u1d have 2 n-x dec1510n ru1e5, w1th the 
f1r5t X c0nd1t10n5 0f each hav1m9 the 5ame 
va1ue. 51mp11fy the5e dec1510n ru1e5. N0w 
chan9e 0ne va1ue f0r 0ne 0f the f1r5t X c0n- 
d1t10n5 and repeat the pr0ce55. 7h15 mu5t 
0ccur f0r each 0f the entry c0m61nat10n5 
taken 6y the f1r5t X c0nd1t10n5 (2 x f0r the 
11m1ted-entry ca5e). A5 each 1terat10n 15 
deve10ped, 51mp11f1cat10n can 0ccur, w1th a11 
0f the dec1510n ru1e5 deve10ped dur1n9 prev- 
10u5 1terat10n5. 

APPL1CA710N5 0F DEC1510N Dur1n9 deta11- 
ed ana1y515 and 

7A8LE5 1N DA7A PR0CE551N6 
d0CUmentat10n 

0f an ex15%1n9 5y5tem (manua1 0r 0therw15e), 
the u5e 0f dec1510n ta61e5 can a5515t 1n de- 
f1n1n9 p011c1e5, re9u1at10n5, 1nterpretat- 
10n5, and actua1 meth0d5 0f 0perat10n. 1n- 
c0n515tenc1e5 may 6e unc0vered 1n add1t10n 
t0 ach1ev1n9 a th0r0u9h under5tand1n9 0f a 
p011cy 0r meth0d 0f 0perat10n. Dec1510n 
ta61e5 can a5515t 1n redef1n1n9 u5er pr0ced- 
ure5, 1nc1ud1n9 1nput preparat10n, rep0rt 
u5a9e, and rec0nc111at10n. Pr0cedure5, a5 
We11 a5 c0rrect1ve act10n5 f0r pr061em5 en- 
c0untered, can 6e effect1ve1y def1ned 1n 
ta61e f0rmat. F1na11y, d0cumentat10n 0f 
pr09ram 5pec1f1cat10n5 and deta11ed pr09ram 
1091c can 6e acc0mp115hed 1n a11 0r 1n part 
1n ta61e f0rmat (5ee F19ure 2). 

L15ted 
DEC1510N 7A8LE5 AND FL0W CHAR75 

6e10w 
are 50me c0mpar150n5 0f dec1510n ta61e5 and 
f10wchart5: 

1. 1n a f10wchart, 1t 15 d1ff1cu1t t0 
1dent1fy each dec1510n ru1e. 

t .AF1.EWR 
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2. 1n a f10wchart, 1t 15 d1ff1cu1t t0 
determ1ne whether a11 c0m61nat10n5 0f c0nd- 
1t10n5 have 6een acc0unted f0r. 

30 1n a dec1510n ta61e, the ent1re pr0~ 
61em and 501ut10n 15 1n fu11 v1ew f0r exam- 
1nat10n0 A f10wchart n0rma11y take5 many 
pa9e5, and 15 d1ff1cu1t t0 f0110W. 

40 When chan9e5 0ccur, 1t 15 m0re d1f- 
f1cu1t t0 update a f10wchart than a dec1510n 
ta61e. 

50 Dec1510n ta61e5 and f10wchart5 are 
n0t mutua11y exc1u51~e; they can 6e u5ed 1n 
c0m61nat10n. 

DEC1510N 7A8LE5 AND 0pt1mum c0d1n9 can 
6e arr1ved at 6y am- 

PR06RAM C0D1N6 
a1y515 0f a dec1510n 

ta61e de5cr161n9 the 1091c t0 6e c0ded. 6en- 
era1 ru1e5 f0r ana1y21n9 a ta61e pr10r t0 
c0d1n9 are 115ted 6e10w: 

1. Exam1ne a11 c0nd1t10n r0w5. 5e1ect 
the c0nd1t10n w1th the fewe5t ••-•• entr1e5. 
(1f m0re than 0ne, 5e1ect 0ne 0f ~e c0nd1t- 
10n5 w1th th15 m1n1mum num6er 0f ••-•• entr1e5). 
7h15 w111 6e the f1r5t c0nd1t10n te5ted. 
7h15 te5t 5p11t5 the ta61e 1nt0 tw0 5et5 0f 
dec1510n ru1e5. 

2. N0w exam1ne 0ne 0f the ru1e-5et5 0r 
1e95 determ1ned fr0m 5tep (1). 5e1ect a5 the 
next c0nd1t10n t0 6e te5ted 1n th15 1e9 the 
r0w w1th the fewe5t ••-•• entr1e5. 

3. C0nt1nue 6reak1n9 d0wnthe ta61e 
unt11 n0 further c0nd1t10n te5t5 are re4u1r- 
ed t0 1dent1fy un14ue1y each ru1e t0 6e 
f0110wed. 

4. Exam1ne the act10n entry p0rt10n 0f 
the ru1e5 f0r un14uene55. 1dent1fy th05e 
act10n-ru1e5 that are 1dent1ca1. 

5. Add1t10na1 ana1y515 may 6e made 0n 
the act10n p0rt10n: (a) the re1at1ve fre4- 
uency, 1f kn0wn, 0f pr0ce551n9 each ru1e, 
(6) act10n 9r0up1n95 and 1dent1f1cat10n 0f 
th05e ru1e5 re4u1r1n9 the5e 9r0up1n95. 

7he a60ve ana1y515 w111 a5515t the pr0- 
9rammer 1n determ1n1n9 h0w 6e5t t0 c0de the 
Pr09ram, 1.e., 1m 1dent1fy1n9 ma1m 11ne c0de 
and 5u6r0ut1ne5. F19ure 3 5h0w5 the f10wchart 
06ta1ned 6y app1y1n9 the5e ru1e5 t0 the de- 
c1510n ta61e 1n F19ure 2. 

DEC1510N 7A8LE 7RAN5LA70R5 C0mputer 50ft- 
ware ex15t5, 

9enera11y ca11ed dec1510n ta61e prepr0ce550r5, 
wh1ch accept dec1510n ta61e5 a5 1nput. 4"ne5e 
prepr0ce550r5 9enerate C0601 0r 0ther h19h- 
1eve1 1an9ua9e pr09ram5. 7he 6etter 0ne5 
perf0rm 0pt1m121n9 ana1y515, a5 ment10ned 
a~0ve, wh11e 9enerat1n9 the 0utput pr09ram. 
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N0te: %~ne }hn entr1e5, a60vet refer 
0n1y t0 the Act10n p0rt10n5 0f the ru1e5, 
51nce the Cn entr1e5 exhau5t the c0nd1t10n 
entr1e50 %~u5, we can 5u65t1tute ru1e5 
where the act10n5 5e4uence5 are the 5ame 
f0r m0re than 0ne ru1e. 
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50me 0f the advanta9e5 and d15advanta9e5 0r 
dec1510n ta61e pr09ramm1n9 v1a prepr0ce550r 
are 115ted 6e10w. 

1. Dec1510n ta61e 1an9ua9e 15 de519ned 
t0 make 51mp1e, c1ear, unam619u0u5 5tate- 
ment5. 1t5 n0tat10n, 60rr0wed fr0m 5ym6011c 
1091c, a55ure5 9reater accuracy and c0mp1ete- 
ne55 1n pr061em def1n1t10n. 5y5tem5 ma1nten~ 
ance due t0 0ver100ked 51tuat10n5 0r 1nc0n- 
515tenc1e5 5h0u1d 6e reduced. 

2. Dec1510n ta61e5 are an exce11ent 
t001 f0r ana1y515 and pr09ramm1n9. 7hey can 
theref0re 51mp11fy c0mmun1cat10n 6etween the 
5y5tem5 ana1y5t and the pr09rammer. 

3. Pr09ramm1n9 t1me 15 c0n51dera61y re- 
duced. Acc0rd1n9 t0 u5er5• exper1ence, de- 
c1510n ta61e pr0ce550r5 re4u1re 1e55 t1me 1n 
pr061em def1n1t10m (f10w chart1n9 v5. dec15- 
10n ta61e) 1e55 t1me 1n c0d1n9, and 1e55 t1me 
de6u991n9. 

4. A1th0u9h t0ta1 c0mputer t1me ut1112- 
ed f0r 1mp1ement1n9 a pr09ram 5h0u1d decrea5e, 
1nd1v1dua1 Pr09ram c0mp11e t1me (due t0 ta61e 
prepr0ce551n9) w111 1ncrea5e. 

5. Ade4uate educat10n 0n the u5e 0f de~ 
c1510n ta61e5 15 re4u1red0 F1r5t attempt5 
at u51n9 dec1510n ta61e5 can 6e 510w and pa1~ 
fu1, a5 w1th any new t001~ 

N07E: M0nt90mery C0unty, Mary1and (Data 
Pr0ce551n9) ha5 6een u51n9 dec1510n ta61e5 
f0r appr0x1mate1y 0ne year, and can atte5t 
t0 the pa1n 0f 1earn1n9, 6ut have 6ec0me en~ 
thu51a5t1c u5er5 0f dec1510n ta61e5 f0r pr0- 
61em def1n1t10n, ana1y515, and pr09ramm1n9. 

REFERENCE5 McDan1e1, H. (ed1t0r) ~ -  
at10n5 0f Dec1510n 7a61e5, 

8rand0m 5y5tem5 Pre55, 1nc. 1970. 7h15 600k 
15 a 5er1e5 0f extract5 6y many auth0r5, a~d 
1nc1ude5 many reference5 t0 the u5e 0f de- 
c1510n ta61e pr0ce550r5. 

McDan1e1, H. Dec1510n 7a61e 50ftwar~ee, 
8rand0n 5y5tem5 Pre55, 1nc. 1970° 

5tC1a1r, Jr., Pau1 R. Dec1510n 7a61e5 

U71L12A710N 0F A DEC1510N 7A8LE 7RAN5LA70R F0R 8A51C PR06RAM CREA710N 

Henry 0. Arn01d, Jr, Mana9ement 5y5tem5 Deve10pment 0ff1ce 

7h15 dec1510n ta61e 
1. DE5CR1P710N 

tran51at0r 15 part 0f a 
packa9e 0f pr09ram5 wr1tten 1n 8a51c t0 9en- 
erate and execute 8a51cpr09ram5. 7h15 pack- 
a9e a110w5 the pr09rammer t0 u5e 5ym6011c 
addre55e5 rather than pr09ram 11ne-num6er5, 
and mu1t1p1e c0nd1t10n5 1n 1F-5tatement5. 
7he packa9e 9enerate5 11ne num6er5 1ncre- 
mented 6y 100, and pr0v1de5 5evera1 1eve15 
0f 5t~tement 1ndentat10n, f0r 1/0, pr09ram 
tran5fer5, para9raph n~me5, etc. 

7he dec1510n ta61e 15 9enerated 1n-11ne 
w1th the rema1nder 0f the pr09ram. 

7he c0d1n9 9enerated 
11° ADVAN7A6E5 

re5em61e5 the 1nput 
ta61e t0 the p01nt that 1nd1v1dua1 c0nd1t- 
10n5 0r act10n5 can 6e chan9ed w1th0ut re- 
9enerat1n9 the pr09ram; a150, c0nd1t10n and 
act10n entr1e5 are 5t0red 1n the pr09ram a5 
DA7A-5tutement5, and can e~511y 6e chan9ed 
1n the 9enerated pr09ram. 

7he act10n entr1e5 are 5e4uenced f0r 
each ru1e, 50 that act10n5 can he executed 
1n d1fferent 5e4uence5 1n each [~1e, a5 0p- 
p05ed t0 n0rma1 5e4uence fr0m t0p t0 60tt0m. 

7a61e c0d1n9 15 n0t dependent 0n c01- 
umn5, 6ut 15 c0ntr011ed 6y de11m1ter5. 

1f need 6e, add1t10na1 ru1e5 may 6e 
added, 6y m0d1fy1n9 DA7A-5tatement5, w1th0ut 
re9enerat1n9 the Pr09ram. 

111. L1M17A710N5 0n1y 0ne ta61e can 6e 
9enerated w1th1n a pr0- 

9ram. 
0ther DA7A-5tatement5 u5ed 6y the pr0- 

9rammer mu5t 6e entered after the ta61e. 
Certa1n var1a61e5 are u5ed 6y the ta61e, 

and 5h0u1d 6e u5ed e15ewhere 0n1y w1th d15- 
cret10n. 

•Fae pr09ram 9enerated 15 pr06a61y 1ar9- 
er than that created 6y 0ther tran51at0r5. 

Max1mum ta61e 512e, at pre5ent, 15:9 
c0nd1t10n5 and act10n5, and 10 ru1e5. 

1V. PR06RAMM1N6 C0N51DERA710N5 Pr09ram- 
m1n9 1an- 

9ua9e 15 e55ent1a11y 8a51c, a5 1mp1emented 
6y A1c0m•5 t1me5har1n9 5y5tem, w1th certa1n 
m0d1f1cat10n5: 

1. N0 11ne num6er5 are u5ed. 
2. • 15 u5ed 1n p1ace 0f ••. 


