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A method of analyzing computer programs which are
to be tested. The method determirnes the data flow patterns
through a program and uses the data flow patterns to
identify a set of paths in the program which must be
exercised in order to verify a program’s correctness. The
method includes the steps of: partitioning the program
source statements into groups (each of which always
executes as a serial unit, i.e. serit), determining the execu-
tion sequences of the different serial units, determining
the data input and output activities of the serial units
across their boundaries and the program boundaries,
locating the sources of input data to each serial unit, and
identifying test paths through the program such that every
first-order dependency (each direct source of an input
data item provided to each serial urnit) is exercised by test
data designed to exercise this set of test paths. The method
can be applied to programs written in different program-
ming languages.
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INITIALIZE WORK AREA-FOR TEST
PATH TBL.;SET POINTERS T0 1ST
ENTRIES IN TEST PATH TBL. &

IN DPNDGY. TBL.

14.4—3\

14.4-2

PROG.
ENTRY=START
FOR CNCT.
PATH

FIND A BR. PATH FROM ENTRY
T0 START OF GNCT. PATH

14.4-4

SET CNCT. PATH=BRIDGE |CNCT.

14.4-5

14.4-6
\ NO

PROG.

BR.PATH
ENTRY - —— — _START’

Sheet 24 of 26

GENERATING TEST PATHS
FOR EXECUTING 100 % OF

THE DATA VARIABLES IN
A PROGRAM)

(CNCT. PATH) BR. PATH
1.1 R EXIT

EXIT=END
FOR CNCT.
PATH

YES

FIND A BR.PATH FROM END
OF CNCT. PATH TO EXIT

14.4-7)

SET CNCT. PATH=CNCT.| BRIDGE

RECORD GNCT. PATH INTO NEXT
ENTRY IN TEST PATH TBL.

INCR. PTRS. TO TEST
PATH TBL.& DPDCY. TBL.

TEST PATH

TEST PATH TABLE

F1G.14.4 (METHOD 4, SUBMETHOD Ix:

1| TEST PATH 1

2| TEST PATH 2

JL

—{¢

LAST | TEST PATH X
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FROM FIG. 14.4
METHOD 4, SUB. X : <M4, S I )

(COMPLETING THE
TEST PATHS TO ALSO

EXECUTE 100 % OF

. INITIALIZE WORK AREA; &
THE BRANCHES IN 14.5-4
A PROGRAM) SET TEST PATH TABLE |

POINTER TO ITS 1ST ENTRY

IN SERIT CONNECTION TABLE
ACCESS INITIAL SERIT IN | ~14.9-2
CURRENT TEST PATH

TRAGE CURRENT TEST PATH IN SERIT
CONNECTION TABLE BY MATCHING SUCCESSIVE 14.5-3
TEST PATHS SERITS TO TARGET SERITS,
& MARK EACH TARGET SERIT FIELD TRACED IN
CONNEGTION TABLE

Y
INGREMENT PTR TO NEXT | 14.5-4
ENTRY IN TEST PATH TABLE

14.5-5

SET 1ST POINTER T0 1ST PROGRAM ENTRY 14 5-¢
PT, & SET 2ND POINTER TO 1ST EXIT o
POINT IN SERIT CONNECTION TABLE

EL) FROM FIG.14.58
14.5-7 ANY

UNMARKED

TARGET SERIT LU
FIELD IN SERIT

CONNECT TABLE

YES

SET 3RD POINTER T0 18T
UNMARKED TARGET SERIT FIELD |—14.5-8
IN SERIT CONNECTION TABLE

éTO FIG.

14.58
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M FIG. 14.
UL FIG. 14.5B
FIND BRIDGE PATH IN
SERIT CONNECTION TABLE [—14.5-9
FROM 1ST PTR. SERIT T0 3RD
PTR. SERIT
l 14.5-24
THERE A SET 1ST. PTR. TO
BRIDGE PATH NEXT PGM. ENTRY ./14'5'25
[YES
RECORD BRIDGE PATH IN WORK [ 44540
AREA; MARK TARGET SERIT [
i
SET 4TH PTR. TO NEXT UNMARKED
TARGET SERIT FIELD IN 14.5-12
SERIT ‘CONNECTION TABLE
14,5- 21
14.5-13 /

FIND BRIDGE PATH

FIND BRIDGE PATH BETWEEN
SERITS OF 3RD & 4TH PTRS.

14546
4

PTR. AT END YEs | BETWEEN SERITS OF
OF SERIT CNTN. - 4TH & 2ND
TABLE POINTERS
14.5-14 (S RESET PTR. 2 TD
THERE A NEXT PROGRAM
PATH BETWEEN 14.5-27] EXIT PT.
SERITS LOCATED
_BY 3RD & 4TH
14,5-15 14,5-22
[ )

SET WORK AREA-WORK AREA
(BRIDGE PATH [LAST FOUND BRIDGE PATH)

i

MARK TARGET SERIT FIELD
OF 4TH POINTER

SET 3RD POINTER=4TH
POINTER

/14. 5-17

14.5-18
4

SET WORK AREA= WORK AREA
(BRIDGE PATH|LAST FOUND
BRIDGE PATH)

RECORD WORK AREA
GONTENT INTO NEXT TEST
PATH TABLE ENTRY &
GLEAR WORK AREA

14.5-23

T0 FIG. 14.54



