Journal of The Korea Society of Computer and Information e
Vol. 17 No. 7, July 2012 20121777713
_ (=) = = _—
GMLIIYE o|&st AEZZ| AlZst
s "x AR ¥EFE A {1 S
Visualization of Verification Condition by GML file
Hye-Lim Hu*, Jemin Kim#  Joonseok Park#, Weonhee Yoo
o Of
o =
T2 ASE A A e 22 ads ASFHo wdlsly AT S8 Fol 22y &
79& 8k Wo] ok ASRA A4S 53 T2 HF] AY As2de Z2aYs A 9
gk T8I Y HRE 7P Qojofsit). ShAIRE 23] MBS B AAE HE5ERAY Ae =gtk
o2 A= lof AR FA L Ule-S Fetd 4 gtk B =RolAe 7] HoiRe ASEas A4E
e Z2Os P ZEORS B ASERUIS 8 Qe =AY A 58 HIES JEE B

+
pas
3

o A sig

» Keyword : HEZZ(VO), J2h=, AlZt=l vi7z=st =202

Abstract

There is a method which identifies validity of program by transforming program to
condition to verify program. If program is verified by generating verification condition,
condition must have enough and accurate information for verifying program. However,
condition is consisting of logical formulas, so the user cannot easily identify the
condition. In this paper, we implemented program that visualize the poorly readable
conditions. By the program, the users can easily identify information, such as the

between logical formulas that represent verification condition
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block 0: 0t ifd —{x<10) 2
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block 2 : 2 : vretum 0

from 0 to 1 when x<0
from 0 to 2 when — x<10
retumblock 1, 2

ensure result =1V result = 0
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Fig. 2. The creation of verification conditions
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module StringIntString = struct (xnodex)
type t = string* int string (+ label, name ,shape *)
let compare = compare
let hash = Hashtbl.hash
let equal = (3
end

module String = struct («edge*)
type t = string
let compare = compare
let hash = Hashtbl.hash
let equal = ()
let defautt = "
end

module G =
Imperative.Digraph.ConcreteBidirectionallLabeled(StringIntSt
fing)(String)
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Fig. 10. generating shape node and edge of GML

GMLE ol&ste] 18 63 29 7] 3ol we} m=o}



< FAs] flaf =9} o] 2 < JRE
T Sl ES AAslor gt O7 102 A7) ==9t
AL HAHE GMLE X837 ¢ 3}

. 02 3 el BolM mEE FUbHo
2 AL 209 B shte] ARE ks 4 1 4
BE 77} wE9 labeld} o83 R ek 1hde
e moke vehiie BAge) YRg FlHoz Qe
2_ 2= o]q_ L= \_1:4 1d;g_u;__e_ 7]Ei iﬁ]-ol__]__ o]o]
GMLH Y-S A8 o) 5o ide AR T 1S &5
HwEe} Axwro] Yug 7BOZ A7 Folokgity
Azl o %o ARt Bed e a9 109 58 544
A Boh 2& HRE A 4= gl

x o r_a

LN )
I
o
N
331
£l

9
:L
d
o
IS
Lm

F

I

shape "diamond”

edge [

source 2

target 5

label "D_arrow”
]
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Fig. 11. Expression of node and edge in GML
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function : graph generation
Input : block ID, statement in block

output © graph
let create_gmi_bi g (VC( ld(bi) , stmb))=

et n = GVcreaeb, 0  “damond) in
Gadd vertex g n

let arw = "Line" in

let (vertex, g = create_node g stmt "Null”
in

let graph = create_edge n aw vertex g in
graph

T2l 12 o= Y B

Fig. 12. Graph generation function
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function : node generation
input : statement, graph
output : node list, graph

let rec create node g stmt n=

maich stmt with

|VC_header.RelExpr (al, op, a2 -
let s = make_string al op a2 in
let | = check_name s in

ifin = "Not")
then let v =
GV.create( s, |, "rectangle”) in
Gadd vertex g v (v, 9
else let v =

G\V.oreate( s, |, "ellipse”) in
Gadd vertex g v (v, n, @
|VC_header.NotExpr a —>
let (v, g) = oreate_ node g a "Not” in (v, @
| VC_header.BoolExpr (b1, op, b2) =
let d_op = determine_arrow op in

iflt d.op ="And" |l d_op = "Or" || d_op = "IM")
then
let (v, @ =
create_one b1 2 d.opngin (v, 9
else(
let (v1, gt) = create node g bl nin
let (n1, al) = get_element v1 in
let (2, @) = create node g1 b2 n in
iflal = "Ling") then (V@2 @)
dse ((ndopl@r @)

|VC_header.TT —>let s = check_name "True” in
let v = GV.create( "True" , s, "ellipse” ) in
Gadd vertex g v (v, n)l, @
|VC_header.FF —>
let v =G.V.create( "False” , 0, "ellipse” ) in
Gadd vertex g v (v, n], @
|VC_header.ld s =
et v = GVceael s 0
Gadd_vertex g v; (v, "Line")], @

"damond” ) in

2113 = MY sk
Fig. 13. Node generation function
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node [
id 12
label "True"
numper 2
shape "elinse”
1
node [
id 13
label "True"
number 4
shape "elipse”
1
node [
id 14
label "Then"
numper 0
shape "diamond”

1

node [
id 15
label "result0=1 Cr result0=0"
number 0

shape "elipse”
]
edge [
source 1
target 9
label "Line”
]
edge [
source 1
target 14
label "Ling"
]
edge [
source 2
target &
label "D_arrow"

N

T2l 14, 72 50| LgS TRfmE Hasl GV DY

ol=l

Fig. 14. Some of the GML file for transformation
Fig. 5 to graph
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graph [
node [

(1]

(2]

(3]

(3]
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Fig. 15. Visualization VC using GVL visualization program
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