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Abstract

A programming time calculation method has been reported, wherein elements which influence
programming and debugging time were selected”. This paper describes the method of selecting
these elements.

First answers for the enquéte were obtained from 66 programmmers (Table 2.1) and a cor-
relation matrix made by product moment method from them (Table 2.2). Then 4 factors
were extracted by using the Centroid Method from the correlation matrix (Table 2. 3). Next, to
faciliate interpretation of the 4 factors, orthogonal rotation was made 6 times and loading factors
were obtained (Table 2. 4).

At last, selection of major factors H (electronic computer system), S (objective system), P
(programmer) and M (management) was made by interpretation of Table 2. 4.

Next, 4 clusters of each 4 factors were constructed. From them 4 elements were selected
as representative of each 4 clusters. These were considered comparably objectively measurable
elements and largely influential elements. That is, the number of input/output files from thz
H Factor, degree of complexity of programm construction from the S Factor, data items from
the P Factor and degree of processing difficulty from the M Factor. Next, each interaction
of 4 elements was examined, and was recognized as negligible (Table 3.1).

These Factors were adopted as those influencing programming time. (including debugging time)
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% 3.1 a5 seERBESESTE (Analysis of variance of programming time)
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9 2 1 2 1] 2 1 2 1 2 1Lz |1 2 1 2 2,57

10 2 1 2 1 2 1 2 2 1 2 | 1] 2 1 1 2 1 9.02

1 2 1 2 2 |1 2 1 1 2 1] 2 f 2 1 2 1 5.00

12 2 1 2 2 |1 2 |1 2 1 2 1 2 1 2 5.14

13 2 2 1 1 ] 2 2 1 1 2 2 1 f 1 2 2 1 6.11

14 2 2 1 12 2 1 2 1 1] 2 2 1 1 2 7.49

15 2 2 T2 |1 1 2 1 2 2 |1 2 1 | 2 5.30

16 2 2 1 \ z | 1 1] 2 2 1 1] 2 ( 1 ’ 2 | 2 |1 12.36

R \ A | B |axB| C |axc|BxC| D |AXD|BxD| | cxD| ; 1 |
SEARE (1) SR (I)

2@ | s ¢ 4 F B R | s | ¢ | v Fo
A | s 1 41.345 7.863¢ A | 41345 1 41345 | 13.311%%
B | 674 1 6.734 1.281 B | 6734 1 6.734 2.168
c ‘\ 0.903 1 0.903 0.172 D | 24059 | 1 | 2405 | 7.746%
D 24,059 1 24,059 4.576 AxD ‘ 6812 | 1 6.812 | 2.193

AXB ’ 4.709 1 4.709 0.896 ‘. BxC :

| e ,BX
AXC 0.126 1 | o012 0.024 ( AXE,Cx D) 164 | 1 \ 3.106
AXD 6.812 1 ’ 6.812 1.296 AXC, ‘ ‘ |
i

BxC 1. 440 1 1. 440 0.274 ‘ | Fu1(0.05) =4.84

BxD 0.511 1 0.511 0.097 » ‘ Ful(0.01) =9, 65

CxD 0.185 1 0.185 0.035 -

e | 26.290 5 ) O ERE 1% THE, *: RR 5% THER
1
I

l 5.258

B—ISREINIDOTH B.

wic, Ttho0ER A,B,C, D BHEHWICREER
ZETAOELERETIHENDS. £3.1070
75 MERBIRASBAER, 7o 5 AERMMO
EERAE (WESR) kv Bohi 16 Ho7ra s
7 AMERRIAR (v B) kb, HEANEZTE-TR
EBETU-7:6DTH 5.
ZOHEMrE (D ik MITERPOS &L Fo ©
{1z AXB: 0.896, AxXC: 0.024, AxD: 1.296,
BxC: 0.274, BXD: 0.097, CxD: 0.035 &1710),
F5'(0.05)=6.61 X 0 &FFEHEICHZI VW DOT, ZOXE
FERRIVWThLERTZCENTES. 400, R
ot V OfbsEETH e 0 V Xk b0%
B2E, #hi3, A,B,D, AXD Thr 3. #C T,
Zh A OERETNTREF I S~V U THESHT
ZTEHLESIDOHANR(I) 2B E. cOERX
VISHEVER AXD O Fo Of#ij 2.193 &30, ch

13 Ful(0.05)=4.8 LOMNEN o, CHAEET

B
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BT EINTE 3.

Fooy SHIC LT AR LTS bR, £0
¥EREULL ABC D HoXEERREET S L
WTxd. Lichi-T A BC,D 27u) 5 LER
DI-HOERELTHRELIZDOTH .
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# 3.2 EREoKkH¥E¥ (Factor levels)

'Em4 | BWB|ERC| E®D

1% 408 ¢ 4 | 5 3 5
TkHEDRE 1~3 1~5
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#% 3.3 RERDKEDFIHARE

(Average time for each factor level)
Eg{t: A (week)

# O % ke | ERA|ERB ERC| %R D eEum
Forsa | 1 | 3.409| 4.368| 4719 3.790i 5 016
15 B 47 19 ‘ 2 | 6.624] 5665 5.245| 6.243]
SRy s ‘ 1 ] 2658] 4.053] a131] 3.640] , 0
m  m | 2 | s60| 4215] 4136 4628
% 3.4 [AKEEEFUKEEL DB
(Relation of old and new levels)
| 5 0k #@
Bk M
|zma|smB|85mc|BED
1 1.500 2,190 (57.9) 2.250
2 2.375 4,063 (11.5) 4.286
%) BF C REFHEAMTRBLAOT () AR, IBKEICHE
FTRHRARTEROLTN 3.

% 3.5 7o/ 5 AfE#ART (Programming time)

BN : 38 (week)
7a s s AR o8y JHIR
X ¥ -

ERA ERB ERC BED | WA ERNB EED

3. 409 4.907 2.887 | 1.648 3.131
5.246 4.581 5.058 3.489 | 4.345 4.053 3.519
8.920 4.927 5.968 4.694 | 7.719 4.123 4.004
12.594 5.619 5.899 | 11.093 4.120 4.489
6.311 7.104 4.296  4.975

7.003 4. 383
5.018 5.056 5.012 3.938 | 4.140 4.134 4.134
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BRI DTH B, ENIEEELBVODOT, RD
EHBHECL->TRD. THRbL chiciz®
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DTHBH, EBTIIERE3.20X5, b8
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3.3 DR ERHDKHEL R 3.2 DKIEICEMETTIE S M
EhHE. L-T, ENENZIAKE - HokBEE L,
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S b, TIEbL, &84 KB KIS
TBRER/KEDF AL, £33 ICRINIHIE
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OER B TWAIT, FokHE 2.190 icHI57 5 BN
4.368:8TH D, ka4, 063 1z3H5T 2 AI2H5. 665
BEVWS T Eikiz 3. COBBREFALTHKEN
2,3,--,6 B5IF, TNFhBERBRE>IRZ L%, H
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% 3.6 FERE/KHE (Factors and levels)
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R RBRBBEHHHME L1, BMREE
B BERE - RELBENH - BRTHREEER
EDESUABMDORT v FHAER T2 HBEONRE
BiIcd UTHREZRD TV 3.

BRICARIUFRICH D, FILRFETEDARSK
8, ANBRICTR@E O, F, i
RETFMREAFLBR LD STREE NN &
CIESRHTS. 4h, THREBIVTHNEN
OIS AHBEEFH RER AR, NOBHR
&, PHBEER, KEBEREYS S CIchRifatm

DI 2K LBEEET 5.
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H, Vol. 12, No. 5 (1971)
2) L.L. Thurstone: Multiple-Factor analysis.
Chicago, Univ. of Chicago Press (1947)
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7075 AMERMOEERERIR 2.1 OFEDC
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% 3.7 7u/ 7 AERREICET 2 EEEAE (Programming time enquéte table)
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