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Traceglasses: A Trace-based Debugger for Realizing

Efficient Navigation

KoUHEI SAKURAL ! HIDEHIKO MASUHARA 2
and SEncHr Komrvafl!

Debugging requires considerable time and effort to understand incorrect be-
havior of a program. We developed a trace-based debugger called Traceglasses
for Java. It provides the programmer a better means of navigating an execution
history so that he or she can efficiently spot a defect in the program. First, the
developers can browse an execution trace namely a sequence of events in the
execution, with a view of local trace information, and a function to jump to a
distant point in the trace. A local trace information is shown as a tree struc-
ture of method call, which liberate the programmers from stepped program

executions, which are inevitable with breakpoint-based debuggers. In order to
globally jump to a distant point in a trace the programmer can restrict a trace
view to an object. Our implementation achieved efficient recording and dis-
playing of traces by designing a dedicated data structure. In this presentation,
we demonstrate usefulness of our debugger through a case study that is to find
a defect in a practical text-formatiing program.
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1 | class Tidy {

2 String[][] data;

3 void read(String text) {...}

4 void format() {...}

5 String concat() {...}

6 public String translate(String t) {
7 read(t);

8 return concat();

o | } %

01 000 Tidy 0OOO
Fig.1 The definition of class Tidy.
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return concat()
return buf.toString();
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oooboboooooooooobooboouoobobOOtranslated 000 concat O OO
UO00000O0Oconcat 0000 puf OOOO toString O OO0OOO0O0OOOOO0O
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StringBuilder buf = new StringBuilder();
buf .append("."); //(1)

buf .append("foo") ;

buf .append("__");

buf .append ("bar") ;

buf.toString(); //" foo bar"O O OO

gboboobdobouobotobobfwtdbooooOooooobooooobOooboonbo
o0oooo0oo(l)oooooooo0ooUooooUooUooOooDoOoUooUoo
oo

00 cO000D0OO0 (1)OOOoUOooUoooooooooooooooUoooooo
gobooooboooboooooooo

s = data[0][0]; //s=="_"O0O00O
buf .append(s); //(1)

00000000000 data000 [01[010000000000000O0OODODODOO
00 dO0datalo][0] 000000000000 O0O000* 0000000000000
ooooo
00 0000000000000 D0D0D0DOOOOOOOOOOOOD concat 0000
0000 format 0000000000000 0000D000O0O0O00D0OO0O0OOO0OO
000000000000000000000 j==0000000 j'=000000000
oo0ooo0ooog

if (j==0 && spaces(datali] [j1)) {

datalil[j] = ".";

}
2.3.2 0000000000000 O0O0O0000
0000000000000000000000000000000000000000
0000000000000000000000000000ODB'Y 0 TOD' 00O
0000000 a00000000000000000000000000000000
00000000000000000000000000000000000000000

x1 00000000000000O00CO0O0O0OO0O00O0O0COO0ODOO0OO IDOOOOCOOOOOOOOO0OO0
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Jost "null’ [0] =
Miead "mair [ [#](8] [
Tidy.concat Behavior: concat (Tidy)
Tidy.translate §3=1 his = Tidy (5)
Tidy.main buf = **Bad formatter: null*™ {why?, / )

line = String(] (39) line = String[] (39) (why?, prev./re1)

Contral flow root

$9 = Strin £) ord="" (why?, prev./next)

§7=0
=4

word ="

append(" ") -> TBad formatter: null™

02 TOD14) gooooooooooooooboooooobooooboooooOooOooooObooooooDo
goooooOoooOoOoOoOoooOoOoOooOOooOooooDoooa

Fig.2 An example of navigation by TODY: The left view is a call stack. The center view is a list
of internal traces of a selected method. The right view is states of a selected trace.
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Main Traces Projections
main(args) <26>=data[0]
' ..."= translate(" ...") <26>[0]=""
read(" ...") <26>[1]="foo"
" "= concat()
‘ormat()
L256>—datalo]} | | <28>append("")
B :__-_;______________' <28>.append("foo")
:'<28>.append(" "’)I
Lassert(" ..","...")

03 J0oO00oo0oOoooooooooooooooDooDn
Fig.3 Views for navigation of trace based debugging.
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su=r=e | ¢ | n

| return v | throw v

| if(a) | goto | thread-i
ex=c | n | a | r | w
cao=Tmw...) | v.m@...)
nu=new T(v...) | new T[v]...
a:z=uwop() | v bop v | v instanceof T

<

s=ov | T.f | vf | vl
v = label:l | 1
lo=<i> | "str" | p

04 0O0O0OO0OO0ODOO
Fig.4 Syntax of traces.

o0o0ooo0oooooooooooo

00 s:"foo" = <21>.toString()

000 sO0000000000D000000000O0"eo"00O0OOD0OOOOOO O

O0000000<21>00000000 IDO00O0O0O0O0O0O0O0OO

gobobooobooooobobobo4b0bO0b0ObOOOOODOD

o sOO0O0DOUOOOUODDOOODOODODOOODLOOJavalDOOODOO10D0O
gboobr=e00b000bDO0OO0OO0ODOO0OODOODOODOODOOODODOO
000000000000 0000000000D0004if0000000000000
00000 gotoOOOODOOO0OOO0DOOOOOODO thread-:00000 +0000
ooooooooo

e cOOOOOO

e cO00O0ODOODOODOOmMOOOODOOOOD DOOOOOOOOODOOO
Too000O000O00O0O0o0o0ooO0o0O0O0O0O0O0 0000000000000
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e n1000000000DOOOOOODOD DOO0OO0OO0O0O0 newdOOOOO
O000000o0oO00o0O0o00oO00o00oo0oooo0o0oo0ooooooooa
oooooooo

e ¢ D0DO0ODOOOOOO wopODOOOOODbGpO0O0DOOOODOOO OODOOO
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0000000000000000000000000000 JawaOOOOOOODOO
000000000 Jimple'™® 0000 3000000000

000000000000 0000000000000000000000000000
0D0000000000000

3.3 0000000000000

Traceglasses 1000 0000000000000 00000000D0O00DO00D0O0
00000000 "fee"0 000000000 DODOO0D toString 100000000
000000000000000000
O0"foo" = ?v.toString();
200000000000000000D00000D000023.10000d000000O0
0D000000000000000000000
00<19>[0] = ?v;
0D00000000000<190000000 000000000000000000
000000000000000D00D000000000 Traceglassess 0100000000
000000000D00000000D0000000000000000

00000000000 00D000000000000000000000000000
00000000000 $e(e) 0000000000000 00000O0DO<19>000
000000000000000000000000000
00 $e(<19>[01);

0000000000000 00000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 0000000D000000000000000000000

00000000000000 int0000000000000D0000000000
00000000000000000000000000000000000000000
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gooboooobooobbuooobbooobobooobo
00 ?o0.append(?i) => 7o.append({:

oo chr(i.getValue().toString())

O0:»;

00000 s=>s; 0000000000000 O0OOO0O00O0OOOOOO0OOOO
0000ooo0o0oooooooooooo0oooo0o{:00:}y00000000 OO0
o00000000oooooO0O000oooooo0o0o0ooooooooo0ooooog
OODOOOOODODODODOD TraceglassesOOJavaOOOOODO PythonOOOOO00OO
Jython*' 0000000000000 DO0UOD i00000000000O0OOOOOD
O000OPythonOODODOOODO chr 00000000000 ODOOOOOOOOODOOO
O000oo0oo0ooooooooo

ooo | ooo
<1>.append(65) ‘ <1>.append ("A")

4. Traceglasses 00000

gooooooooooboobooooboooooooooooooooOoOn Trace-
glasses 0 Java D000 O0*000000000 2000000000041 000000
gobooobooooooboobbooob 4200000000DO000O0OO0DOODOODOO
oob430000000000000O0O0O0OOCOOOOOO

4.1 0O a

Traceglasses 10 000000 JavaO0OOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO
gobooooooooooobooobooooobooOoboooooboooooobooOoooOoOooono
gooobobooodbooooooooooboooooobooboooooobooOobOoOoooOooDon
oo

0 50 Traceglasses 1000000000000 O0O0CDOOOODOOOOOOOOODO
goooobooooooooooobooooooboOoboOooobobooOoboOoOooboooooDobo
gobooooboooboo

gsooooboooooobooooobooooooDo2310000 abO0OOOODOOO

*1 http://www.jython.org/
*2 000 http://www.komiya.ise.shibaura-it.ac.jp/project/td/traceglasses/ 000000
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thread-1 trr ] stmt(buf:<21> : Backward Search) >
VTlSy.én.a:n(<>0>_) M bar" buf:<21> : Backward Search
es A °‘f’ Zr . if((i$:6>=1len$:10))
i}l(sef N “'i"d_ 00 bar <21> = new StringBuilder()
> h m?w idy () . <21> = buf:<21>.append(word:" ")
vactual:" foo bar\n" = <l>.translate(test: <21> = buf:<21>.append(word:"foo")
v this:<l>.read(line:" foo bar") <21> = buf:<21>.append(word:" ")
v" foo bar\n" = thJ..s:<l?.concat() <21> = buf:<21>.append(word: "bar")
<21> = new StringBuilder() 4| | <21> = buf:<21>.append("\n")
» this:<1>.format () [+ [ v
he-——————————— — alef | &
I Inspector © Source = Python Edit |
buf.append("\n");
} |*
return buf.toString(); 6617

0 5 Traceglasses DO O0O0OOOOO
Fig.5 View parts of traces in Traceglasses.

word:" " = arr$:<19>[i$:0]
<21> = buf:<21>.append(word:" ")

Node: word:" " = arr$:<19>... »
word:" " >

B -r$:<19> : Backward Search
arr$:<19> : Forward Search
06 O0O0O0OOOOODOOOOODOODOOOODODOOOOODOOOOOOO
Fig.6 Trace view local navigation (the upper part) and menus for searching (the lower part).
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gboboooobooobooobooobooooouoboooooodbo<e>gbooonoo
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Target Instrumented
classes | (1) classes
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Trace
expression
information

Trace Tree Traces
information information

07 0000O0O0O0OO0O0OD
Fig.7 Processes of recording traces.
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0 Trace expression information[(0J 00 (2)0000000000000000000O0O
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000000 Traces information0 0000000

320000000000000000000 JavaO0OOOOODODOOOOOODOOO
000 300000000000BCELOOOOODOOOOOOOOODOO300000
O00000000000000000 Soot'® 00000 Traceglasses 10000000
coooooooboOOoO0oOoOooooooboooooOoObOOOOOOOObOOOoO0O03000
000O000*0
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*1 http://jakarta.apache.org/bcel/
*2 Traceglasses 0 Soot 000 BCELOODOOOODOOOOOOOOOOOOOOO
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01 0000000O00oO0ooooooboooo
Table 1 Fields of the record for tree structure of traces.

ooooo oo
trace_index gooooooooo
prev_sibling_node gooooooooood
next_sibling.node | 000000000 O0ODO
parent_node gooooooooo
first_child_node goooooooooooo
last_child_-node ooooOooooooooD

O0000O0ODOtracedindex 000000000 OOO0OODOOODOOOOOOODOOO
oono

goooodboo0ooO0dbOOoU0O0OoOU0DOO0O0OOU0ODO0UODOObOUODbDOObOODO
gooo0ooOdo8sOUooUoooO 10o00ooo0ooUooooOoooooOoDooo
write(trace, tracen,, trace;, type,) 0 0000 000000000000O000O0O0OO00OO
0000000000000 OtracedtracenOtrace; 00 D000 0O0O0OOOOOODO
O000000000000000000000Otype, 00000000000 OBEFOREO
AFTEROUOO POINTOOOOOOUOUOBEFOREDAFTEROOOOOOOOOOOO
00000POINTODODDDOOOOOODODOOOOODODOD ODOO0OO0OOOODODO
0000000100 trace; D0OOO0OBEFORE O AFTERODODOO 200 write O
ooooooood

00000oDo00oo0oooo0ooooooooooooogooooooooogoo
write 0 2000 stackltrace,] 0000000000000 DO0ODO0O0ODOODOOODOO

jJ00ed0O00O0O0O0ODOODOODOOOOODOODOODODOOOODODODOO
00 add-child(n,t) 0000 nOO000O0Otracedndex 0 ¢ 00000000000 OOO
O0Do0ODO000O0O0oO0ooodOretd0O0OoOoOOOOOOODOODOODO
O0O0Opush(s,n) 00000 sO nO0000O0O0OOOOO

00 1o00000bOOoO0o0O0ooOOobO0obOOoOoboOobOOoOoboUoOoOoDODbOobODOooD
top(s) 00000 sO0O0OUO0OOOODDOOUOOONfO0n0000OODODOODOCOO
OO0 fOoo0oooooood

1100 15000000000000O00000DbO0bO000obDOledbgD 20000
0000000000000 0000000UOUOU0D0O0 pop(s) 0000 sOOO
goooooodoopoooooodoobOOoOo0oUoOooOoOoCoodUooDbooUoooo

000000000 0Ooo0oooO0 Vol3 No.3 1-17 (June 2010)

function write(tracet, tracem, trace;, type;) | function add_child(ny, trace)

1: begin 22: begin

2: s « stack[trace;) 23:  n < create_record()

3: if s = {¢} then 24: n.trace_index « trace

4:  ng <« add_child(root, tracet) 25: n.parent_.node «— ny

5:  push(s,n¢) 26:  if np.last_child_-node = —1 then

6: end if 27:  nyp.first_child_node < n

7:  if top(s).trace_index = trace,, then 28: else

8: N, — add_child(top(s), tracem ) 29:  mp.last_child_node.next_sibling node < n
9:  push(s,nm) 30:  n.prev_child_node < ny.last_child_node
10: end if 31: end if

11:  if type; = BEFORE or POINT then | 32: njp.last_child_node < n

12 n; <« add_child(top(s), trace;) 33: returnn
13:  if type; = BEFORE then 34: end
14: push(s,n;)

15:  end if
1e: else if type; = AFTER then

17: while top(s).trace_index # trace; do

-
*®

pop(s)
190  end

20: end if

21: end
08 0000O00OO0OD0OODOODODODOODOD

Fig.8 The algorithm for incrementally recording tree structure.

00000000000 BEFOREODOOOODOOOOODOOOODOOOOOOOOOO
god

2200000 addchildOOOOOODODOOOODODOOOODODDODOODO23000 cre-
aterecord) 0000000000000 1000000000U0ODO0OODOOOOOOOO
gbobooboooooboooooooboobooobOooboooonD —1o0o0Oobo0o0oo2s
oo 320000000000000000DOO000O00O0O0OO0O0DOO0OODOOOO
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(1) DODOUO0OO0OO0O0OO0O0OO0O0OO0DO IdentityHashMap OO OOIdentityHashMap O
goboboooboooboobooboooobooooboobbooobooboboobobo
goooooooooooboboboboboboboooooobooboob
(2) System.identityHashCode(o) 00000000 OO0ODOOOO HashMap DO OO
gooooooboooooooobobo 20000g0oobooibgooooogoooo
gooog
(3) D00D0OD0OODO0O0O0O0OO0D00OO0OU WeakHashMap O 0 0 0 WeakHashMap 00 000
000000000 0b0b0b0ob00O00O0bO0b0Ob0O0O00nd equalsDdnOO
O00000000ODequals OO0 0OD0OO0OOOO0ODOODOODOOOODODODOO
goooooooooboon
0000000 IbDO0O0O0O0D0OO000DO0OIdentityHashMap D00 000000O0DO0O0O
gooooooooobobo
4.3 ODO0OOOOO
pogooobooboboboboboboboboobobobobobobboobbooboo
0000000Doo0oooooodnJavad NIOODODOOODODDOOOOOODOO
gooolooooooo
Traceglasses 00000000 DOOOOOO0O0OODOOOOOOOOOODOOOOOOO
gobooobogooboobobooobooboboobooboobooboboboboo
gooobobgooooboboobobobobobobobobobobobobo10obOoo
gbobooooooooobobobobobobooooooo
gogoooOooooboobobooboobooboobooboobobboOoboboOoD
On,00000000000COCOODOOOOOOOOOOOOOOO!OOO000O0O0
000000000l +t0 00000000 ¢t00000000D000get-trace(n) 00O
n0O0000000O00O0O00OO00OO00DO0O0O0O0ODOObOOOOObODOoDOOODOOD
gobooooooooooboboboobOobobobobooboooooboboboo
goooooooboooooboooboobogbDoboobDoooUobDobobooOoo
goooooooooooboboboooooooobooboboboboooooooo
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function expand_trace(np)

1: begin

2 l—{}

3: ne « np.first_child_node

4: while n. # —1 do

5: |« I+ get_trace(nc)

6: ne < ne.next_sibling_node
7: end

8: return !

9: end
09 O00O0OO0OO0OO0O0ODOOOOODOODOOOO
Fig.9 The algorithm for expanding a trace node.

goooooooooooooboooooooboobooobOooOooooobocoooooboo
ooo

5. 0O O

0000 Traceglasses 00 000000000000 0ODOO0ODOOODOOODOOODOO
oo oobbooooooboooobooooooooooooo
000051 00000000000000000000000 Traceglasses 00000
O0o0bOoOoooboOooooos20Mm

O00000000TraceglassesO Java OO O0OO000O0O0O0ODOODOO HTMLOODO
0000000 jtidy"'00000 JavaO0OOOOOODO apache-ant*?0 0 0 antd O O
O00o0O0O0O0OD0O0O000000000o0o0o00oDO0O0000o0o0OoOo00oOoon jtidy O
ID7631910ant 0 ID41151 0000000000000 O0OOOOOO0O0OOOOO0O0O0O
ooooU0oO0oooooo0ooUoOooOoU0oOoUoOOOol)0DUDOoooOooUoOO
000o0oo0oU0oOooOooOoU0o0ooOo2)o0ooUoU0ooooUol3)Doooooa
OU000O00000000o0oo0ObO0b0000LO000DLO00O0LUOLOOOOOUOOUODd)
OU00U00O00OU0oU0O0O0OoUOoOog) tdy000000LOOLODOOOOOOOOO

*1 http://jtidy.sourceforge.net/
*2 http://ant.apache.org/
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02 00000000
Table 2 Performance of instrumenting code.

goood oooao
jtidy 145
ant 752

gooooooo oooo oooooooo
3.58 KB 10.42 sec. 3.6 MB
3.19KB 26.48 sec. 14.0 MB

03 OD0ooooooooooooooono

Table 3 Performance of recording traces at runtime.

0D0O000 | 00000 | 0000 | 00000000
jtidy 98225 2.60 sec. 3.78 MB
ant 191839 3.07 sec. 8.14 MB

04 0O0000D00O0O0O0OCOOO

Table 4 Performance of viewing traces at debugging.

gooog gooooi1oo0o goooo2000
jtidy 1.7 sec. 0.6 sec.
ant 2.0 sec. 1.3 sec.

000000000 00o0o0o0o000o0oooooo00ooooo0oooooooon
0051 0000000000000000000 O
00D00D000MacOS X 10.60 CPU: Intel Core 2 Duo 2.4GHzO 4GB RAMO
JVM1.6.0_.150 -Xmx256mO 0 00000000

5.1 JO0O0O0OO0Oooooo
odo0ooooO0UooOoooooU0UoooooUoUOoooOoOOoOoOoUUOOoDooOoOo
o0o0oo0o0oooooooo0odoopoooooooUoooooooOoooooooog
0000o0oooooooooooooooo

jtidy0 ant 0000000000000 OOOOOOOOOCOCOOO

(1) DoOOooOooOoUOOoOoOOU 20000

(2) ODOOOOOOOOOOOUOOOOUOOOO83OO000

(3) DOUOOOOOUOOOOUDOUODOOO40000
goboooooooboOooUobo sgbooUoUobooUoboUoUobboOoooooo

020 (1)0000000000DooO00OO00OOU0ODOOUODOUODOO4.20
00000000 00o0o0oO0o0o00o00ooooooD0ooooooooooooooog
0000000000000 0000ooo0o0o0o00000000DOjtidy 0 ant 00O

000000000 0Ooo0oooO0 Vol3 No.3 1-17 (June 2010)

goooooooooooooobooooooboooooboobobOobooOobobogoooDboo
0D ant0000O0O0DOO0OO0OOODODOOOOOOOZ2000000000000DO
gobodooooobooooooooa

030 (2)000po0ooUoUooooUo0oOoUoOooOoooUoOoooooO
goooboboooooooobooboooooobooboooobobooOoboOoOoooooooooon
goooboooooodoobooooboooOoooooOobooooooobocOooboooboooDooo
Oo0o0ooDOoOO0o0o000ooOb00000O0DO00000000 jtidy O 0.5sec.0ant O
0.6sec. 00 000JVMOIOOO0O0O00O0MMOOO0O0O0000O0O0O0O0O0O0 1,000000
00000000 20-30msec. JOO0O0OO 3040KBOOOOOOOOOOODODOOOO
oooooo

040 (3)00000000D000O0OO0UOODODOOO3300000D0U0OO00O0ODOO
Oo0O0O0O00ODD0O0O0000000000000000000000A0 $e("hello") OO
goooobooooooooboooooooooooooOooobooooboOooooOooDoon
gobobo430000000000000O0000O0O0OOOODOOOODOOOOOODOO
goboboooooooooooobooooooobooooooo200000000D0O0O0
gobooooboooooooboboooooooobooooDo
goooooboobooooboooooboOoooooobooooboOoboobooDDo
gobobooooobooooboooobooOos2bbopoobobooooDbOoooDO
goooooooooooooooooooobo0ooooooboboooooooDoo
gooooobooooooobooooobooooooboooooooboboooooDbobo
gobodoooobooooooooooooogo
gobooooooooooooooon
jtidy0000000000000C0OO0O0O00OC0O0O0000O0O00C0O0ODOO00O0O00O0
O00jtidy00 22300000000000000000000000000 Traceglasses
gboboooboooodoboooodbooooboooooboooboooobooobooooOooboboObo
gooobooooobooooooosooooboocOooboOooboooOoOoobobobo00oboOo
goooooooooooooooooooooboobooooooobocbooOobOooooDoo
goboooobooooocoooooooobooobooOboOoboOooboOOoOobOOoobboOoDo
oo20900000000000000000 150-250msec. 100000000 4-140
oooooooog

ooboboOooooobooboOooboone3smsec. DOOOOOOOOOOOODOOOOOO
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100x

75K feeeeeeeeeeen ------------ + ------------- -------- B

50X freeeeeeeeeees ++ -------------

slowdown

25K feeeeeeeeee ERETEREPR s e

0 175 350 525 700

original execution time (msec.)
010 jtidy 0 22300000000000000000CO0O0O0O00O00OOCOOOOOOCODOO
Fig. 10 Distribution of original execution time of jtidy’s 223 test cases and slowdown by recording
traces.

00000000000 59,484msec.00 9300000000000000000000
00000000000000000000000000000000000000000
00000000 115msec. 0000000000000 0000000000000O0
00 362msec.00 30000000
000000000000000000 191msec. 10000000JVMOOOOOO
0000MO000000000000000 1400000000000000000
000000000 2147msec. 0000000000000 9620000000000
ooooooOoOoOoOoO0OO00O0
5.2 000000000
00000000000000000jtidy00005.210000ant00000000
000522000000000005.2300000000000
5.2.1 jtidyO0OO
jtidy 000D0O0O0ID7631910 00HTMLOO00O0O0O0OO0000000000O0O0OO
0000000000000000000000
0000000jidy0000000000000000000 1000 Traceglasses O
000000000000000000000000000000000000 IDOOO
00000000000000000000
001 0D00000000000000000000 assertEquals 100000000
00000000000000000000000000000000
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ooo "AB 12345 xy"
gooo "AB_12345_xy"

00 2 assertEquals 000000000000O00O0O00ODODO<583>.toString() 000
ooo

003 0O0O0O<s83>0000000000O00O0O

<590> = OutFactory.getOut(...,<583>)

0000000000000 000000<s83>000000000<590>00000
ooooOo

004 <590>0000000000<590>.0utc(c) 00D0O0DOOOODOONO 76400
ggoobbobbtbeboooobbbbObbb0ooooobbbboooooL o
goo0ooooooobobobobOoU0bO0obOobD3s3bobO0obUobobUoOoDbOo
00ooooooooooooo
0 0 <590>.outc(?c) =>
oo <590>.outc({: chr(c.getValue()) :});
OO0O0O0O0Ooutc("A")Ooutc("B")Ooutc(" ") OOOOOOODOOOOOOOO

OO05 oute(" " OOODOODOOOODODOOOOODODOOOOODOODOOOOO
O00OO0OO0oOooDoOoOoO<e27s>0 000000000000 0O0O0OOOOCOOOO
goooooooooooogd

OO0 6 <2275>00000000000D00OOCCOO0O0OOOOOODODO 4000000
O0O0O0O0O0O0O0O0O0O0O0OO0ODODODOO0OO0OOOO<2275>[17]1=" "OOOOOOOOO
oooooooogo

007 000000000 O0OCOCOOODOOOOOOOO0O00OODOO0OOoOoOOoooOOO
0000000000000 00000000DO0O00ODOOO000DO00OooooooDn
0000000000000 0“AB 12...700000000000O0O00O00O00O00O00OO
0000ooooooooooon

008 OD0O0OOOOoooooooooog

new String(<668>, 173, 11, " UTF8")

gogboobobdoooboboobbboobbuooobbooooboooo

009 byteOUOO<ees>U 000000 OO0OOO0OO0OO0OO0OO000O0O0O0DOU byte
gooobooboo4000600000000DDOODO0ODODI7T00DO0ODOOOD
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