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Abstract
We introduce here a measurement technique which enables us to get static and dynamic
profile of a FORTRAN program. We can get these data after next steps.
(1) Insert new source statements for measurement (counting, formatting of outputs
etc.) into adequate places of an original FORTRAN program.
(2) Compile the modified FORTRAN program.
(3) Execute the modified program.
The step (1) is performed by the computer program named FORMAP (FORTRAN
Metrize and Analyse Program). We can get next statistics after execution.
»  Execution count of every executable FORTRAN statement appeared in the program
+ Static count and dynamic execution count of each statement type
DO loop’s profile
» Distribution of I/O intervals
The emphasis of this paper is on the technique of adding measurement facility to the
original source program, and on the explanation of outputs. These outputs are expected
to be used by hardware designers, compiler designers, and users who try to tune up their
programs, etc.
The measurement technique described here is an extension of D. E. Knuth’s idea shown

in reference?l.
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© g 00 1 J=leNILL 8
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#2 fo49]4n 9 [R5 13
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S 0.671:2 1 ENTDI AL d 17
5. C.a7)i2 1 IXETSSET ISP 18
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[ AT 14 CRETECAAQN) NI 20
() A0 FUWYMATOINLZZ/10K> 9ACRDER R 135 13///1CK9 1CHINPUT CATA,5X28HAINT, 1))
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) 600 FOMYAT(//700Xy 1OMINPUT DATAS5Xs6HARCIL) 9 (/BELS, 7))
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b ACT FORMATC//7/10Xs3HSILLTIONSSXpBHAKINL) 2 (/6EL15,7))
“ n7 1o 1r COnTIn GE 27
1 V7. 7 CALL CLOCK(ITI“E2»3) 28
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i LN T A 1e ARITE(6599595%) [TIME2 3¢
) 09655 FORNMATIL 41y 'COMPUTED TIMES' 4 [10)
N G,007% 7 CALL CLOCK (¥255) 3
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1 D, 0V7~¢C 14 WRITE (6590909) ¥3 33
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# /774
De07HG 11 STup 36
END
Fig. 2 Execution Count for source statement.
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1 AFITHYETIC ASSTGRMENT STATEVENT 68 41.21711 603] 47,r32¢7
2 ULCOARETIONAL GO T2 7 4, 26262 365 2. 846065
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5 ARTTRUETIC IF 16 9,69657 29905 23,3564
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9t~ 14 H,4B485 788 6,14521
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11 s75r 1 1 0.n0780
12 PAUSE 0 0 6.00007
13 SFQUETIAL READL [ 0 0.00n00N
14 SFWUETIAL KITE 15 107 C.R3644
15 REwIND 9 0 0,10007
16 BaCxSPATE * C 0 0,n0r0n
17 ENDFILE & 9 0,0000%
1& DIRTCT READ ¢ Joneole [ o.ooren
19 QIRECT “RITL 0 C,.06000 Q
2% Flnn [ 003000 5
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22 ASSIG! 4 r£.e0080 P
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70 BUFFERI  AND RUFFERCUT 0 £.00020 e
27 GTHTR READ ¢ N.200C0 Q
27 OTHFR W ITE C 0.nr0000 i}
26 CTHER IF 4 c.00020 0
30 0THFR EYECUTARLE STATEMENT 0 0.00000 b
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Fig. 3 Static and dy namic count for Executable statement type.
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52 REAL

53 (r=2LEX

54 LTGICAL

85 1“PLICIT INTEGER

PLICIT REAL
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" 1T LREICAL

SN2 LYADRUPLE PRECISICH

3
3 CFALG
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Fig. 4 Staticcount for non-executable statement type.
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Fig. 5 Do loop’s profile.
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Table 1 Estimation of space and time overhead by
the use of FORMAP

wrerrs | TR
-] 2F o TH 350 950
gg FEST Y 37kB 70 kB
74 | CPU TIME 13 sec 33 sec
An ES 4 1 2500 5500
27| revm 256 kB 500 kB
“x | CPU TIME 18 min. 28 sec. 21 min. 31 sec.
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Fig. 6 Distribution of executed statement count between I/O Request.
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