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Arithmetic Functions Bitwise Boolean Functions

ex) ADD MUL SUB ex) AND OR XOR.

ADD AND
) ANY_NUN—{INO ANY_BIT —{INO
ME s g2 ANYZNUN—NT ouTl—any NUM | ANYBIT —|INT  ouTl— any BIT

ANY_NUN—INn ANY_BIT —{INn

OUT = INO + IN1 + - INn OUT = INO & IN1T & - INn

Selection Functions Comparison Functions Timer Function Blocks

ex) SEL MAX MIN ex) GT GE EQ ex) TOF TON TF

SEL GT TOF

BOOL —{G Ay o BOOL—| IN Q |—BOOL
OUT—ANY INT ouT—BOOL

ANY. —INO TIME—|PT  ET[—TIME

ANY —{IN1 ANY —{INn

Q:=0if IN = 0is continuec
for PT delay time
Q := 1 otherwise

OUT:= (INO > IN1) & (IN1
>IN2) & - (INn-1 > INn)

OUT:=INOKG =0
OUT:=INTHG=1
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N

v_1?:v_16 @ yv 17 =10

if (v _14)
W 18 =
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19 =Cond_c
_d
if (Cond_d)

v 20 =th_Prev_Trip @ @ v 20=0

0 e
o
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O

th_Prev_X_Trip = @
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31 th_Prev_x_Trip=v_18 32 th_Prev ¥_Trip = v_21
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Selection 189 T4 EBEESwloz  o]F oA
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1. procedure GenFlowGraphFromFBDs (
2: fbArray : FBArray;
{EB(8I7E%) Hg}
3 startFbNum : Integer;
(Hel# &3 FB o] &8 3}
4 endFbNum : Integer;
{Ppx]8 & FB o JYu3)
5: inputVarList : StringList;
{FBD 92229 98 H+E5)
6: var
T. flowGraph : FlowGraph;
8 fb : FunctionBlock;
9 node : Node;
10: childNodeList : NodeList;
11 curNodeNum : Integer;
12: outVar, contentString : String;
13 begin { GenFlowGraphFromFBDs |
14: (&5 2829 AHx =E(=EQ)E 4%,
Av A =& FBD 9% H5S 27 Read 3t
content £ 7},’?7}
15: curNodeNum := 0;
16: node := CreateNode(curNodeNum);
17 contentString := MakeContent(READ, inputVarList);
18: node.content := contentString;
19: InsertNode(flowGraph, node);
2 (X ¥4 FB 5 n}x8 ¥ FB 744 24} flow
graph o =E5(5)E B3]
AR for curFbIndex := startFbNum to endFbNum
22: fb := fbArray[curFbIndex];
23: switch(fb.group)
24 case ARITHMETIC :
25: case BITWISE_BOOLEAN :
26: case COMPARISON :
27 { Arithmetic, Bitwise Boolean, Comparison 2 ol
¢! FB &+ fo.outputSpec 9 &=
outVar of &Gassign) )= content & 7}
gfLke) = EF YY) flow graph o F7H
28: curNodeNum := curNodeNum + 1;
29: node := CreateNode(curNodeNum);
30: outVar := SetOutVariable( fb.executionNo,
fb.outputVar);
31 contentString := MakeContent( ASSIGN,
outVar, fb.outputSpec);
32 node.content := contentString;
33: InsertNode(flowGraph, node);
34 case SELECTION :
35: { Selection 2779 <%} FB 5= Y7 if-then-

TE e A daeE 1 oM Adith

= -
o] ¢i¥]FE FBD ﬂ’“ BE259 nE OgRAE

else HEv= switch FHY =t 722 HEl)

36: if fb.name =SEL or
fb.name contain MUX then
3T (ZH =2 4%
38 curNodeNum := curNodeNum + 1;
39: node := CreateNode(curNodeNum);
40: contentString := MakeContent( IF,
fb.condVar);
41: node.content := contentString;
42: InsertNode(flowGraph, node);
43: {£8 B %)
44: outVar := SetOutVariable ( fb.executionNo,
fb.outputVar);
45: (£ we} 519 == 4
46: for i=0 to fb.inputNum-1
AT curNodeNum := curNodeNum + 1;
48: node := CreateNode(curNodeNum);
49: contentString := MakeContent( ASSIGN,
outVar, fb.in[i]);
50: node.content := contentString;
51 AddNode(childNodeList, node);
52: end {for_i }
53: InsertMultipleNodes(flowGraph,
childNodeList);
54: else
55: curNodeNum := curNodeNum + 1;
56: node := CreateNode(curNodeNum);
57: outVar := SetOutVariable ( fb.executionNo,
fb.outputVar);
58: contentString := MakeContent( ASSIGN,
outVar, fb.outputSpec);
59: node.content := contentString;
60: InsertNode(flowGraph, node);
61 end { if fb.name }
62: case default: break;
63: end { switch }

64: end { for curFblndex }
65: output flowGraph;
66: end { GenFlowGraphFromFBDs }
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Wbtk a2 4 oA 3 WA A== and

AND_BOOL &4 EFo|t}. AND_BOOL &5
EZ& Bitwise Boolean Y I1Eolm=z gl

23 oA fb.group #©] BITWISE_BOOLEAN ©]1iI,
upepa] 2l 28~33 F-io] A ¥t ARITHMETIC,
BITWISE_BOOLEAN, COMPARISON 3%+ Z15&l
%3 g ES Sl e W ZEA AT Zr
2}ol 28~29 oA w== 1 o] AjEo] AAE I, kel
30 ol Al v_11 o] ek= W7F A € Th

2}Ql 30 2] outVar:=SetOutVariable(fb.executionNo,
fb.outputVar) < ¥ EF =W o&S
A3 A outVar o & F& 7S b 1H
4 ¢ AWMz (23) T+ EF MUXUINT
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g B R AARHA e
outVar W5 A 4¥ FHWI9 o]Fo]
% 49 A8WE (11) AND_BOOL ¥
(12)H SEL & ES5AH =9 WF9
Aol A o Ao EHo| A HEE
s F3L, outVar o A= AHE WHF oFS
gositt. 19 5 o &F 1gZe yvERd v 11,
v_12,..,v 22 ¢ #& ®WFEo]l 7|ES FBD o&
WA E o] A X wt, W3t ol A SetOutVariable
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2kl 30 oA E=HWavE AAFEE, 2kl 31 ¢
contentString := MakeContent(ASSIGN, outVar,
fb.outputSpec) oA, AFH FHEHWFA s
ddlre HEEe] == &or whEoxith
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wolxl  AND  AAiks FEsteE
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5.1 Aol &F ©| 2 ¥ (Control flow testing)

28-S 98, FBD @9 Z2IaHE 3F
g e WEe Fole AT H2E AHAE
A¥stal, 1 HAE AWAE WSss HAE
Aelx=s AT HEE AHAT HEE
Aelzge] ZRIWS AMs= 95 U=
Ao RA, Ha"goe] duintd &3] FAdHA=AE
wHEy] fe e ® Agdr. HZE
AW A= HRE Aolxd o Fdwojop &
Z2ad e Ha JIS WAt & 5 ik
H2E Aoz o] FojAw iy Zzdd
g3l EH=E AclxEs Adgsta, APS T
ZzagelA  drprkEe]  ddol  AMHAEA
AN 2H, HAE AW YA 7]Eo] HHH A=A
et HAA=A AALE 5 Ak

Aol 35& Hz="s7] 93 AWEAE All-
nodes, All-edges, All-path -s°] $\TH7]. All-nodes
HAE  AWAE  wHer] s, 5&
ggEe] 9 EE w=EEol HA I HAE
Aloj 2ol o5 AP ojof Tt} All-edges HIEE
AWM A= HEE Aolxs HAgor &7 1Yz
el = oA (edge)7t W ol AYE AS
Q78 7]Folth Alledges HIAE AW A=
All-nodes 7Bl gA| & Eodh=H], L odAE AL
& W Adsts H2E AojaBelftd BE LEE
gk ¥ o] WESTE A% BAEY] gitoltth All-
paths HZE AWA= Z2a Yo At



7heet ¢bdd 7 Z(complete path)7} EF HZAE
Holof drh= 7oty hHe AR e 5F
agzel AF kERRY wAY eE7pA] 9
ARE 23t All-paths AW A= All-edges
AW YA E ETsa, walA, All-nodes AR EA =
EEettt. All-paths AW A= vl FA%
A A=A, HHA7717F Ao B’ A5-7F
@},

Test | Cond_ | Cond_ Cond ¢ Cond_ clabs th Prev_ | Expected
Case a b - d XTrip | Output
T1 1 0 1 0 0 1 1
T2 1 1 0 1 1 0 0
T3 0 0 0 0 2 1 1
T4 0 1 1 1 3 0 1

# 1. All-edges HIZE 7AW A& WHHA7| =
HAE Ao As

¥ 1 & 19 5 9 35 = s All-
edges 7IHE|AlE Rtk HIEE FojxEo|th
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th_Prev X _Trip X 7] EL2 th X Pretrip &9
Zrae] i fJE WEgEolth. A d9
Expected Output <& & o oA 7o JH&
A Zrads AYgs o delel & grow,
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path 2t gt} 7% 59 == 12 v_11= Cond_a A
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HEE T9 T2 ZHWAFR ALLHE
Mg g o Aol gla, el 9%
Aeowk  EZAEth, 29 4 o FBD oA
th X Trip WE AYPHE () T+ SFoA



=8 WeE AMEEa YeEd), o] MaE 19 5 9
=X 30~33 oA Z+7; deel ols] AFolwa

th_ X_Trip W7ol digh o ==+ == 30, 31, 32,
33 Yl 7i7F drh

g 259 F9<S YEhs v_number |9
HNFE2 o FRAA Ao w=E=o AME =27
st EAEy] mZol 2 WeEe] WE du-
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Test | Cond_ | Cond_ Cond ¢ Cond_ ctabs th Prev_ | Expected
Case a b - d XTrip | Output
T1 0 0 0 0 0 1 1
T2 1 0 0 1 1 1 0
T3 1 1 0 0 0 1 1
T4 0 0 0 0 1 0 0
T5 0 1 0 0 2 0 0
T6 1 1 1 0 2 0 1
17 1 1 1 0 3 0 0
T8 0 0 0 1 3 1 1
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