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problem has been detected and windows has been shut down to prevent damage
0 your computer.

DRIVER_IRQL_NOT_LESS_OR_EQUAL

* -
’0’ OverVIEW If this is the first time you've seen this Stop error screen,

restart your computer, If this screen appears again, follow
hese steps:

" iR AR
€] N N heck to make sure any new hardware or software is properly installed.
If this is a new installation, ask your hardware or software manufacturer

or any windows updates you might need.
= AH S

If problems continue, disable or remove any newly installed hardware
or software. Disable BIOS memory options such as caching or shadowing.
° ,_f,—b‘.,i}'_ é&ﬁ. If you need to use Safe Mode to remove or disable components, restart
€ N o [your computer, press F8 to select Advanced Startup options, and then
select Safe Mode.

4 s2 A B
Q| SN= = echnical information:

P % .% %% STOP: 0x000000D1 (OX0000000C, 0x00000002, 0x00000000, OXF86B5A89)

o . TS PIERS gv3.sys - Address F86B5A89 base at F86B5000, DateStamp 3ddS99leb
1 1K,

Beginning dump of physical memory
Physical memory dump complete.
H O‘g[,] (e contact your system administrator or technical support group for further
N assistance.
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= Maurice Wilkes, 1949
v XN BMEBERAEH, BHERAAXRTELG, AAGEMAE: KA1 AT
sk 32 44 1% 2
" fE 4R AR A LR VA B D 44 1R
" B K3 AR T 4 R
« 8 +X, Debugging
« X, Testing
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L
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%% 4t 44 142 Compile-time errors
/95‘ \

= B ok 4k
A B4 L4z b BB
é__— 018‘ o ~ ﬂ‘t’f\‘ v
= kAl 4k -

o % #8442 Link-time errors
& 4T 4 4% 4% Run-time errors
= ¢t & 444 % (crash)
= 4% 5 & 44 % (exceptions)
= ARG
“ i3 47 4% <% Logic errors
= B2A AR FTeE
" RAGEBEFTET, LEALANEIRARNL G
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(expectations/requirements)

" B
" g # 3% (eg. istream)
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int area(int length, int width)

{

return length*width;
}
int x1 = area(7); I/ error: wrong number of arguments
int x2 = area(''seven”, 2); /[ error: 1t argument has a wrong type
int x3 = area(7, 10); /Il ok

int x5 = area(7.5, 10); // ok, but dangerous: 7.5 truncated to 7;

/[ most compilers will warn you
int x = area(10, -7); /I this Is a difficult case:

I the types are correct,

// but the values make no sense
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AR 2, 4o fT AL 32 ¢ intx=area(10, -7);
PR AT E
" At 2 AR A
* KHEH)HAT, ARR—-NHEGEE
" AR A EHE—F A
o {3 A % 4w Bt AT AR
= WEAG (RAAL) ATAEE—4
o B@—/N 4427 (REA, THA EH)
o BE—~Nghizdzes (REAA, REXHA)
o #d— /NF g exception
CAE AHRMNTREGE—~NEHR, RECEAGHEALE
AR L 6
= AABG, AT MRS KRR AR sk w5
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do i =R

o B —ANgh (T A M)
int area(int length, int width) // return a negative value for bad input

{
if(length <=0 || width <= 0) return -1;

return length*width; A :
) ! \ Unix-like % 4. (C+& 5) %

o 4
) 2% A 67 !
v ARHKRT, BRAALEE ’
= 8 A A Aol Al A A E RS ITHENS
int z = area(x,y);

if (z<0) error(*'bad area computation™);
...

AL
= A kTR B EE S
" i A KA T LA AR L4242 B9 F s R @ 44 (€.9. max())
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¢ BRE—~NEEKEAR R (A, A EA))

interrno =0; /] used to indicate errors
int area(int length, int width)
{
If (length<=0 || width<=0) errno =7, /l'|| means or

return length*width;
} \ # 1 /4 %, % A
©AKKRT, FEAMALLE o
int z = area(x,y);
If (errno==7) error("'bad area computation"');
...
o AL
= AT A% G et B 44 4R 45 42 errno?
" e AT B — AR El 694442 5D errn0 — B Mg % 69 & L7
" o fT AL I X AR 7
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v B FFRE
class Bad_area {}; // aclass is a user defined type
// Bad_area is a type to be used as an exception

int area(int length, int width)

{
if (length<=0 || width<=0) throw Bad_area(); // note the ()

return length*width;

}
o AR Ao 4 22 4442 (e.g., In main())
try {
int z = area(x,y); /I if area() doesn’t throw an exception
} /l make the assignment and proceed

catch(Bad_area) { // if area() throws Bad_area(), respond
cerr << "'oops! Bad area calculation — fix program\n';

}
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" SRR —~ANREFE
o do G 2(@E 24E A try... catch), 25 K AR E F 4L
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" FEAMRA S MR E N
c UTEpRAEQLE S I A FF

CINh, BINEEE BT ELE~NFF (BNFFHALE

5 4 6)
" RirmAE P, MR BAFHLEE LY

USTC AUTO



http:/ /staff.ustc.edu.cn/~zlwang/

.
—

B 4852 & out of range

o 2 AT & GRS
vector<int> v(10); // a vector of 10 ints,
/[ each initialized to the default value, 0,

Il referred to as v[0] .. v[9]

for (int 1 =0; i<v.size(); ++i) V[i] =1; /] set values
for (int 1 =0; i1<=10; ++i) I/ print 10 values (??7?)
cout << "v[" <%~Q v[i] << endl;
%’66@ “%”‘"{E‘.’-ﬁ%‘iﬁ” !

@ Z Ak operator[] (TAz) B S b — N B442 7 F £ 8K
& #4129 % 7]

$b 4 4% A ¢4 & #include "'std_lib_facilities.h"
" BAEBAGITATRALRG

4
|
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CREHAL, BMNBEBEAR T EABUALES, 4T

int main()

( K/////%zq%@m%
...

}

catch (out_of range&) { /[ out_of range exceptions
cerr << '"'oops — some vector index out of range\n'’;

}

catch (...) { /[ all other exceptions
cerr <<:!'oops — some exception\n'';

}

R R 3
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“» error() & & 414 std_lib_facilities.h P # 4t a5 — /N5 £ & &
= @ 48 Aerror(), #4148 476 — N4442 04 A
" eBRATRFFORERE, Ty EuF.

void error(string s) /[ one error string
{
throw runtime_error(s);
}
void error(string s1, string s2) I/ two error strings
{
error(sl + s2); // concatenates
}
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mor() —

S -
" T 4}11 .

cout << "'please enter integer in range [1..10]\n"";

Intx =-1; //initialize with unacceptable value (if possible)
cin >> x;

If (cin) I/ check that cin read an integer
error("didn’t get a value");

If(x<1]10<Xx) I/ check if value is out of range
error(*'x is out of range"');

/I if we get this far, we can use x with confidence
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CERMNBER-NEAEE, CBEFHRATREAMEG (2
% “BugS” )

\ Xj'k%’x &}‘ﬁié‘ *iﬁ.ﬂ ‘2 [Ll’j‘ﬁ
100% ¢4 !
TN, BRTAFEAEMNT? !

CHG TAE, LEAEARMNNLGAH LK
4o 4T L AL 5 L IRA T I F 452

do 4T 4 . 4% 127

x—gAEEFH2A A (“debugging”)
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¢ REHRZAXNGT k.
while (program doesn’t appear to work) { Il pseudo code

Randomly look at the program for something that “looks odd”
Change it to “look better”

}
&\\\\\%K%,HA%%?%%iﬁé@mﬁ

HA| F it K id42 fo 232 65 32 7 )

w HR P G £ 46 AR,
K AoiT4oib 72 5 £ 5 A F & 4T F AR
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" 4Rt
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o & AT LB IDES B soda T ALK BRI A 0 B
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S SARLF N 3 IO R R R OF 8
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P ENFRETERASEFTHERT?

cout << ""Hello, << name << "\n"; /[ oops!
CENFHFOAFTERFEFTLERT?
cout << ""Hello, " << name << "\n; I/ oops!

*
%

*

ENRAEBREEFTHERT?
if (a>0) { /* do something */
else { /* do something else */ } // oops!
¢ BENEFTRE R T E?
if (a // oops!
x = 1f(y);
"= R RS T RE X AME
s LAREELRRAMAREBIMN—NEHET
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E i.n &ii/&ﬁ%.&ﬁii 2313

CHENGFHENT G?
" RRTAE T R R 6k X4 (e.0., std_lib_facilities.h)

CHENEFHASATENTD?
" RRGEAMET AL F?
int count; [* ... * ++Count; // oops!
char ch; [* ... */ Cin>>c; /[ double oops!

"ﬁ'ﬁ-]&)“i Lok T HEMNKENE G D2

= sqrt(y)+2 // oops!
Z = X+3;
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LBt s, TREAZATE OGS &
" BESA LRI ENERTEE—E 5 HAT
= M E RS HARNE 6T E?
" e FMEAEARRGEK, Tt — LifKE 9

Cerr<<llXZ:ll<<X<<ll,y::II<<y<<l\nl;

&\\\\Cmﬁwfmm,%ﬂﬂfﬁﬁ%%%ﬂ

Ik T A4F
" AHRAEEGRMETH 2, GRREH L i
c ARERH, {odA kA
 for (int i=0; O<month.size(); ++i) { // oops!
o for(inti=0;i<=max; ++j){ // oops! (twice)

USTC AUTO



http:/ /staff.ustc.edu.cn/~zlwang/

ChamBEIRP, AW BEXFETX (TETREZALE
) 14)
= AP, REABALLIRRZTHAGHER

If (number_of elements<0)
error(*'impossible: negative number of elements');

If (largest_reasonable<number_of elements)
error(*'unexpectedly large number of elements');

If (x<y) error(*'impossible: x<y");

T~ X4 A # = assert

@ AT ba Bt i RS
" BEARAAFE S CEERAT, LTUG—~ A A P
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" M ENEET

s RTF—N4o2ia

E B RTHNT LA GAH?

e K MHRGIARTLEH?

HRAESERERT H—NAE?

* RE—~NAEFR?

RRDERIZT R AA G R

« RHAE

o KA A~

R EERATIFT A4

o chapter 11 4 & 4 4a %

MRETR LGB IRAANNT G2

s ENANHLET G2
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T
" BEHAT, #BAE—/Dbugsi| 3 ebug
oK AF T KA —Abug”
= wAEA R KRR, XHRA—-NEE

USTC AUTO



http:/ /staff.ustc.edu.cn/~zlwang/

e IUF T 2, #iga32hin B E @KL D E HFo F I
s AAL, A M5 XD EHG I
" meEE gy N T oA

CRAEGRA M S, #4248 L8R A GHEF
" de BRI TR A T AR, IRRMRA C WM
RGO R RN B
" e FARG AL AE ARG L, EHMAKGEZATFEMLE LA L
" de R FAAAE AMBRGKD, EAMKG4EDTRLETH AN
c READEBKECHTERGOR K

USTC AUTO



http:/ /staff.ustc.edu.cn/~zlwang/

L
.
- »

o & Bt T GQIMANF B 2 & KA
" IHHERHZATE LM
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int area(int length, int width) // calculate area of a rectangle
// length and width must be positive

{
if (length<=0 || width <=0) throw Bad_area();

return length*width;

AARARGABGHF, SRAESEHFAAF X8 THA!
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" S HGERKHEZAHSELMN

int area(int length, int width) // calculate area of a rectangle
I/ length and width must be positive

{
If (length<=0 || width <=0) throw Bad_area();
/ the result must be a positive int that is the area
// no variables had their values changed
return length*width;

}

" AAARAHEBRAT, aHEEEHA!
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