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HAVHKREE RAFENHARHAFTR. REEIBRME C 7.

RIRFANEM—ELIEMERIRE, EX T FEXMEEREESH

1 typedef struct {

2
3
4

floatx data;
size_t nrows;
size_t ncols;

5 } matrix;

BAIEZ > FEEVRUATBIEFIES:

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

enum matrix_err_code {

MATRIX_SUCCESS,
MATRIX_ERR_MEMORY_INSUFFICIENT,

s

int matrix_alloc(matrixx ptr,

size_t nrows,
size_t ncols)

size_t size =
nrows * ncols * sizeof(float);
floatx data = malloc(size);
if (data == NULL) {
return MATRIX_ERR_MEMORY_INSUFFICIENT;
}
ptr->data = data;

ptr->nrows = nrows;

ptr->ncols = ncols;

void matrix_dealloc(matrixx ptr)

{

if (ptr->data == NULL) {
return;

}

free(ptr->data);

ptr->data = NULL;

ptr->nrows = 0;

ptr->ncols = 0;

SHICES

S



R, FlHE—TREEEEAIE. REENKBESRX T

1 Adnt matrix_multiply(matrixx result,

2 const matrix* lhs,

3 const matrixx rhs)

4 {

5 int errcode;

6 if (lhs->ncols != rhs->nrows) {

7 return MATRIX_ERR_MISMATCHED_MATRIX_SIZE;
8 /] B, BHEXMEREIARE] enum matrix_err_code
9 }

10 errcode = matrix_alloc(

11 result, lhs->nrows, rhs->ncols);

12 if (errcode != MATRIX_SUCCESS) {

13 return errcode;

14 }

15 /] BHTEMESREEE

16 return MATRIX_SUCCESS;

17 3}

ERABNARRX T

1 matrix c;

2

3/ AEEHE, BRCENRREERESR
4 memset(c, 0, sizeof(matrix));

5

6 errcode = matrix_multiply(c, a, b);
7 if (errcode != MATRIX_SUCCESS) {

8 goto error_exit;

9}

10 /) {EFRERVEREMLLE

11

12 error_exit:

13 matrix_dealloc(&c);

14 return errcode;

JLER, HMNEAXEFZEAERINE, RO HERESL.

oiX2E CIfl, FAIFE C++, FESETTLAL?
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SR, BRE2RMERGFATZLD, BR, C++ FUMIERAENEREERIGAY, Fr
LMRRAATBERMIE R ECRM AT BEHIERISIR. (IAMEAREN — 1 REEETHIMIEEE, B
EA— init RECRMELEREISEE, C++ BATRNZEMER, AJREABEER,
RAFRZRRE— D FHERE......

FIEAR RN 7 RENREER. FXE, NRHEVERCEERIMUERERIZH
5, B ENREEAEEEEFRERIDAINTE, XHMENEABIARL TEEX,
OIS CEBRIANIER 7 R _ERITFHL. ...

ERRE

NREAFHERNE, A LEERSEMELERREIET. RigFAIEEES
THIRIEERR :

SHIE
1 class matrix {
2
3 private:
4 floatx data_;
5 size_t nrows_;
6 size_t ncols_;
7}
YIS REFA TR LAX S -
SHIRTD
1 matrix::matrix(size_t nrows,
2 size_t ncols)
3 {
4 data_ = new float[nrows * ncols];
5 NrowsS_ = Nrows;
6 ncols_ = ncols;
7}
iR Ee
SHIRTD

1 matrix::~matrix()



delete[] data_;

A W N

P EREATLIX S :

SHICS

class matrix {

friend matrix
operatorx*(const matrix&,

}s

1

2

3

4

5 const matrix&);
6

7

8 matrix operator*(const matrix& lhs,
9

const matrix& rhs)
10 {
11 if (lhs.ncols != rhs.nrows) {
12 throw std::runtime_error(
13 "matrix sizes mismatch");
14 }

15 matrix result(lhs.nrows, rhs.ncols);
16 /] EHTHEEREEE

17 return result;

(ERsRZRIAIBRIE R E A

SHIE

1 matrix ¢ = a * b;

(RAJREBEIFEREX T EIRGIEEWILIR? RBE— throw, IRFIHEAY C RBREEM
ng?

SEWMNEHAEKREZEESERM try Fl catch, FREZLHKE, IJLUSHEIEM try
#0 catch,

MRMETREEHLAR "BERE" |, BIIKEI— TS REREEEISREREN,
BAaRERRTE, RREALET—IFA—ERIRE.
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MNEEURESHINER / FHEaHE5:

ESEERESE. R new HiE, ZRIB C++ AININI, —HREBEISHE bad alloc,
SSRANTEEFHEM 7. XMERT, £ catch FHEEIXNMNREZR, FrBRE LS
SEEHITH, JREBHENEE.

MRBEFRIIREASENEEEREE? HNEFRBA— 7R, X, EERRE
AUthTS, IR c RAFASHEISELHE,

NRETRERMBEARAFOERMIR? —HE, result WRIBAGEMIEHK, HHILE c
N&RT. BR—IER.

R a. b EAMEE, AEFGERWTVE? TURMSEMRMETE, BiIRFEAS
BHURIEHRE.

PMEZ, RERISLELUFIE. FIFLTF RAI, SCHUAERIf BRI RAEREAIf RS
HAILERS, FEH. BTG ENEE M MERE—ERSICES. SER
H_EAAFRSHERT.

BB R ERKIEERE?

{EXEZ S Google 9 C++ NISERARSERARENG 1?7 XXEEARSENR?

=%

=

RSLFREAE Google HISTRYERT

Given that Google' s existing code is not exception-tolerant, the costs of using
exceptions are somewhat greater than the costs in a new project. The conversion
process would be slow and error-prone. We don’ t believe that the available
alternatives to exceptions, such as error codes and assertions, introduce a
significant burden.

Our advice against using exceptions is not predicated on philosophical or moral
grounds, but practical ones. Because we’ d like to use our open-source projects
at Google and it" s difficult to do so if those projects use exceptions, we need to
advise against exceptions in Google open-source projects as well. Things would

probably be different if we had to do it all over again from scratch.
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BSHAMELLEEHNIREPERRS
maZztiE. BIIMANTNESERNS

£TF Google BN BAEERZZE, EH
K—L, i (RISRERRER] SESE!
%, ARIRIBEHTS, STRIBEAINRIE,
HA IR FERIENFIFH T EFEERRLS, MRETERER. RARIRERE
Google ERHAIFFFRRE, MIIRXLHB ERREINERSXI R IRIERTRE
M, BAIBFERIE Google FIFFRIMEFEARE. MRFBIIMLBR—IRAGIE,
FEIGEREA—ET.

XA

XN E . ZHR0iE, Reddit HREEHREI—NEMNALRIERLE

| use [sic] to work at Google, and Craig Silverstein, who wrote the first draft of
the style guideline, said that he regretted the ban on exceptions, but he had no
choice; when he wrote it, it wasn’ t only that the compiler they had at the time
did a very bad job on exceptions, but that they already had a huge volume of

non-exception-safe code.
HAVENE (E&, FAYINE)

HiFE1E Google TE, BT NI&FEEIHIFBAY Craig Silverstein iid fthid 2B RE
=i, BEMSRTEILIERE. EEXEIERINE R, MUMIERNEESERELT
(EfSRERE, MEMIIEET T —XKIERERATL2HNBET.

S, BRTYHEFERELSN, BEHTHESFEMRRERSFER. <EEHERIIERE IS
Sl (JSF) IBRY C++ wSAEHMEARE, RATEMARERIENLFHErTAISCRTE
A6, NIEBPMITEE, AN C++ ST, tsiiSAED EcEi A aEER.

—LEIE A TIERSHE, EERARE. XPXF LB —ErNEERRE, FASKE
Eii C++ mixss, ERBEXANABINIZELESELREEASIMUE (EREXRN
HET) . ANERFERNTHSISEA/NIEN, EASEFENMNERE 7 FEN TR
7 XEREFEFEERE, BiER, FARENACERSEL, —H#EXXERNSE
HFPZ TR LT, LLVM INERYRIENEEERMBRIREHIXEAGER RTTI F1ZRER



In an effort to reduce code and executable size, LLVM does not use RTTI (e.g.

dynamic cast<>;) or exceptions.

FRERZA A T ARFRALEE L 88MB A/NHIEEA clang-9 BTH4TSE, XF Chris Lattner f9R
EEVFRIER, BNRERXMIELL, (RMEEEEREBXAEM. REIBEX i
MR RNFOMBEE X ABKITE? FEXAEHIG?

SERYE

FEIARFE— I TEEHE, SUBASERXEAITANERT. YerthrEEEH

&

FREERT "FARPAFTECSEAMN" B9 C++ F. REFETRE, BMENMERR
BIRmEHIZHE BB E RS,
=

EHREH, FA1EZELXRBEASRERENREFARE.

MNTFHE—F, FRERBH AR, BXE, XUWHERE C++ SIMA—MrF7T. BaiRY
FRrEFELIP, ERETHETRITEAN. BREERE (happy path) AIHERE. R
BREFAMEE, C++ ABMSElEREMUEREENINE, BRE/TES <A
BEMRK (4], BRTIFEARIN—EmR, THTXXEHRNEEFRSE NI,

BEULUEERE— N EEENAMITE, 1 Java FE, C++ BREWHEMLIHITMZT
FEEE., M C++17 FiR, C++ BEEXRLZIETUFNEESRENY, (RABEEERE
EHBESROESHERSE. (ME—EFRN, MEEREIASNERE—
noexcept. noexcept (true) B throw (), XBEE C++ HIE{THE—IOENSRA
T, MR—MREFRTASMERE. GRAMETRE, C++ =THEE
std::terminate RRILNBERF. FEREFRER, ARFmEH[INE, BIrasE
TR RIERLL R EI S HOH IR L R &

SR, AERRESEERN. FIREZEREIMEE, JIFATREISRELHA
FH. BPANBRSETRNIERE/LAEN:

1. ERELTEAING, THERRE. AJ8EE, BRHEREREMAIE (5], ®EHIE=7
RBREFRBRIBRT, FTHENRHAE, BAEHTRFLRE.



2. ANRMRAYRASRTREM E B ERNE, A se R NS EREMAESH.
HBRERIRICIBRIA, BEEARERISIINER, THEEESGIENLRE,

3. WFEEASHTHEBEERRID, EEFRN noexcept, [ TEANSRRR (HEREL.
FHREL. TEREE) B8N noexcept, WMRENIEARRIMIEELZ noexcept
B9E. FRLA, 1& swap IXPEAYRL R RREIN 2R AT8EFRAL noexcept,

(ERREAYER

BREERNSERE—EAERARE. EAMERERREBAERGES, BRERES
B C++ PRRERIRGIES . WEERERGIELAMERE. EPAMIEEE T
iHix, EEEE—LEERR. LA, EREROE, B 1N RIERNSE, FReER

| IEERNMTS, C++ FIRERSSBIRMT at RRRE, BEBE MR AFERRHE L
S8, (FA—MEIMITEIEIIRIFER.

B S51ES
1 #include <jostream> // std::cout/endl
2 #include <stdexcept> // std::out_of_range
3 #include <vector> // std::vector
4 using namespace std;

B S5
1 vector<int> v{1, 2, 3};

B SIS
1 v[o]
1

= SHIHS
1 v.at(0)



SHIED
1 v[3]

-1342175236

= S5
try {
v.at(3);
}
catch (const out_of_range& e) {
cerr << e.what() << endl;

}

o 00~ W N B

M range check: n (which is 3) >= this->size() (which is 3)

C++ FIRERSRERBO BN MREETERFERLE, B, —BERERE, WESKERE
PR ZAIRINS, SHENASASRENE, e HTRIFTR. RIEREI,
vector RIETTRIEISBRARIENMISENBIERZVIBR T, ERaITRINA(E
AENEIEERLY., XERN—BEMMFRETRE, WEHRITREBERRIA, LTREE
RS, REREMHMAREEIRILET.

RE(FMERTIVESS, FNEIRBCHATRESE, (FEMELERESRYUES IKNRE
ZE/DE bad_alloc, BRAMRBBEANEMRIBIRETNEASTEXNRE. XNEE
BCER Linux 3SEME, ASSREXNH.... XBERE Google XAMEN—NESIE.

EATEITIER, FFREFEHTAERERE, EXTABRFRZEER, FRENZ
AJLASEARRIIES TR (RALMERRE, BAILIER assert, EEIIMNETPRSE
IXFFEMEFIET. BTHEEFEBEARINIEHINS, assert AR F—R
WERH, MEAFREZEMEBERXRR. ERrRENRER T, ERARETLEREERIA
IRV TERYT. —HHIRER.
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SKIEANTIE T ERFBRIEHIAMEARENER. FEBIAH, REEBFRIEREHMH
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[1] Google, "Google C++ style guide” .
< https://google.github.io/styleguide/cppguide.html#Exceptions

[2] Reddit, Discussion on “Examples of C++ projects which embrace
exceptions?” .
2 https://www.reddit.com/r/cpp/comments/4wkkge/examples_of c projects which

embrace_exceptions/

[3] LLVM Project, “LLVM coding standards” .
< https://llvm.org/docs/CodingStandards.html#do-not-use-rtti-or-exceptions

[4] Standard C++ Foundation, “"FAQ—exceptions and error handling” .

< https://isocpp.org/wiki/fag/exceptions

[5] cppreference.com, “Exceptions” .

2 https://en.cppreference.com/w/cpp/language/exceptions

[5a] cppreference.com, "®B&E" .

< https://zh.cppreference.com/w/cpp/language/exceptions



[6] cppreference.com, “std:exception” .

2 https://en.cppreference.com/w/cpp/error/exception

[6a] cppreference.com, “std::exception” .

2 https://zh.cppreference.com/w/cpp/error/exception
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2, WTFRENE—SIITRIAERE, T4 REFESE, BERER X2
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{E&EIS: GCC/Clang T -fexceptions (&FFAE) , MSVC THI /EHsc (RERAREZER
K9, Visual Studio INEHE£BRIA) .
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BRI HI T STEHRIAR/NEIZRAL.,
#include <vector>

int main()

{
std::vector<int> v{1, 2, 3, 4, 5};
v.push_back(20);

tt
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N TER—EE:

"BEREATEOE. R new HiE, KR C++ BININI, —RRSERIFE bad_alloc, Xd
SHMMELHEM T, XMERT, 7 catch FEEIXNFEZE, MBIk ENsee
BT, RREEWENEE. " ..

EFt

fRERIE: 3, XHi2 RAIl, IFEEE.

FIRECRE, B
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"BEGNEHAERKREEESERN try 1 catch, BELLHRIE, TLUSEEA try #
catch, ”

HINSERN, MRLEEEtry catch, AZiLstd:terminate, BIERBRIRItR AT,
B AEMATTY, BREERNZE catch g, EMECR—TMBRNHRE, 4.
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EEREIS: 5ME (EbiimainB) ¥REEScatchly, (R(1—iRtBASEEIEFterminate; B
HANE—MRFexit, ) (BEREZREMRBASILIZEF TtryFlcatch,
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happy path—-> hot path:)
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