dopmanm3sauma MHTePPEenNCHbIX
CTaHAAPTOB HA NPAaKTUKe

B. RynamuH

UHCTUTYT cuctemHoro nporpammumpoBaHuna PAH



[1haH

* Y70 TaKoe nHtepdencHole ctTaHaapTbl
— OnpepeneHna n uenu
— Tunonorna, xapakTePUCTUKU U NpUMepbI
— ACTOYHUKKN 1 noagaeprKKa
* Y70 TaKoe popmanm3auma n 4to oHa aaet
— Llenn
— KakK 3To BbIrAAUT: moAenun, npouecc, Npumepsl
— Pe3ynbTaTthl, 3aTpaThl U BbIFrOAbI

* Ntoru
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YTO Takoe cTaHaapT

Habop HOpm 1 NpaBua, pernameHTUPYHOLWLUX
BbINONHEHME onpeaeneHHbIX AeUCTBUN NN
XapPaKTEPUCTUKN NPOLECCOB, NPOAYKTOB U YCAYT
B HEKOTOpOU obnactu

CtaHaapTbl Oe rope n e ¢haKkmo
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—— MeayHapoaHble opraHusaumm

[logaep*Ka CTaHAApPTOB

¢ |SO, MexayHapogHaa opraHmn3sauma rno CtTaHaapTM3aunm 1947
e |[EC, MeXayHapoaHana 3/IeKTPOTEeXHUYECKaa KOMUCCUA 1906
e |[TU, MeXXayHapoAaHbIN TEIEKOMMYHUKALUMOHHbIN COKO3 1865

—— CneumanunsnpoBaHHble MeXKAYHAPOAHbIE OpraHU3aLmnm

e |EEE UHCTUTYT MHXXEHEPOB MO 3/1IEKTPOHUKE U INEKTPOTEXHUKE

e ECMA ECMA International (EBponeickaa accouunaumnsa nponssoauTeneit KoMnboTepos)
e W3C KoHcopunym muposoit cetn (BrkatoyaeT IETF — rpynny pa3sutua UHTepHeT)

¢ OASIS OpraHu13aumna No pasBUTUIO CTAHAAPTOB HA CTPYKTYPUPOBAHHYIO MHGOPMALMIO
e OMG

¢ Open Group
e Linux Foundation (FSG + OSDL)

—— PermoHanbHble OopraHmn3auunun

e CLLA ANSI, NIST, SEI, DoD, DoE
e EBpona ETSI
o CHI MeKroc. coBeT No CTaHAapTM3aUnm, meTponorumn un ceptnemkaymm (FOCT)
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3ayem HYXXHbl CTaHAAPTbl

* B3anmopencreme pasHbIX OpraHmnsaumn,
YCTPOUCTB, CUCTEM U NPOLLECCOB

— NHTepdeUncHble cTaHAAPTDI

* [lpepoTBpalleHme yulepba
— CTtaHpapTbl 6e30MacHOCTH

* YnosneTBopeHue noTpebutenei

— CTaHAaapTbl KayecTBa
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INEeKTPUYECKUE BUIKU U PO3ETKMU |

Tun D. Unnus, [lakuctan, KOAP, Tun E. ®pannus.

Cynan, JIusus, Konro.

Tun G. BenukoOpuranus, Kurmp,
I'ambus, Kenus, baxpeiin u nip.

Tun K. [lanus.
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Tun B. CIIIA. Tun C (CEE 7/16). Espona. Tun C (CEE 7/17). EBpona.

KomOunupoBannas Bunka E+F

(CEE 7/7).

Tun H. Uspanns. Tun |. ABctpasus. Tun J. lBeituapust.

Tun M. Uunus, ITakucran,
IOAP, Jlusus, Cynan, Konro.

Tun L. Utanus.
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DNIeKTpnyecKkme BUAKKU U po3eTKu Il

Type A& B
Type C,E&F
Type D& M
Type G

Type H
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LLInpunHa *KenesHoaopPOXKHOU KoNneu
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MS Office
Acrobat Reader
Outlook Express

Java mawunHa

Windows XP

AnnapaTHoe obecneyeHne
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NMHTepdencHole ctaHaapTbl 10

* [MporpammHo-annapaTHble MHTepdenchbl
— x86, MIPS, ARM

¢ TEHEKOMN\VHMKaLI,MOHHbIe NMPOTOKOJ1bl
— Ethernet, Wi-Fi, IP, TCP, HTTP, SMTP, SOAP, Radius

APl obwmnx 6ubnmnoTek
— POSIX, Linux Standard Base, JDK, DOM, MPI, OpenGL

 ®opmaTtbl pannos
— XML, HTML, PDF, ODF, MP3, GIF, ZIP

* A3bIKM NpOrpamMmmumnpoBaHnA
— C++, Java, CH, Fortran, Ada, Scheme, Verilog
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CocTaBaiAloWMe CTaHAapTa

__________________

( ) o ( )
Peannsauyua O« KAaneHTCKanA
CTaHaapTa O cucTema
U / O U /
UHTepdenc
JlonxKHbl NnoaaepXmMBaTbCcA BCe  JlocTyn K HEObXoAMMbIM pecypcam u

YKa3aHHble 31eMeHTbl MHTepdelica

(MHorpa ectb pa3bueHune
3N1€MEHTOB Ha rpynnbl — npopuan) .

KaxKabl anemeHT A0KEH

COOTBETCTBOBATbL TPebOBaHMAM

22.01.2010

cnykbam AonKeH BbINOAHATLCA
TO/IbKO Yepes ONUCaHHbIN MHTepdEenc

Bce 3aaenNCTBOBaHHbIE 3/1€EMEHTDI
nHTepdenca AOMKHbI
MCNO/Ib30BaTbCA MPABUALHO
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YpoBHU TpeboBaHUN

* CTPYKTYPHbIN
— Hanuuune onpegeneHHbIX aneMeHToB UHTepdeiica
— CurHaTtypbl onepaumm U CTPYKTYPbl AaHHbIX
— CMHTaAKCUC U CcTaTUYEeCKasa CeMaHTUKa
— Ncnonb3oBaHWe TONbKO 334aHHbIX 3/IEMEHTOB
“*MNpoBepsaeMbl C MOMOLLbIO CTAaTUYECKOro aHaNn3a
* InHaMmKn4ecKnm
— [JemoHCcTpauus onpeaeneHHoro noseaeHus
— OrpaHuMYeHns Ha COCTOAHUA U pe3ybTaTbl onepaLuii
— OuHammyecKan ceMaHTUKa
— Wcnonb3oBaHuMe B 3aBUCMMOCTU OT KOHTEKCTa
“*MpoBepaembl C MOMOLLbIO MOHUTOPUHTa U TECTUPOBAHMA
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[MTpobnema 0AHO3HAYHOIO NOHUMAHMUA
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dopmanuszauyud

[MpenctaBneHune TpeboBaHUM CTaHOApPTa B BUAE
dopManbHON MAaTEMATUHECKON MOAENU

e 3auem?
— BO3MOXHOCTM aHaNM3a
— BO3MOXHOCTM nNpoBepKu (Bepudukaumm)

¢ Hy»XHble CBOUCTBA
" OAHO3HAYHOCTb
" HenpoTnBOpPEe4nBOCTb
= [lonHOTa

 ANEKBAaTHOCTb — He rapaHTupyerca!
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KaKk obecneynTb aaeKkBaTHOCTb?

* [loHMMmaHue
— KaK npoBeputb?

* [lepedopmynnpoBKa + OLEHKA + NpaBKa
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Buabl popmasibHbIX Moaenen

* Jlornko-anrebpanyeckue
— BpemeHHble noruku
— Anrebpaunyeckme cneunpuKkaumnm
— [pammaTunKu
* cnonHumble
— ABTOMaTHI
— Cetun lNeTpwun
* CmellaHHble
— [lpoueccHblie anrebpol < LTS
— ASM (maLuHbI ¢ abCTPaKTHbIM COCTOAHUEM)
— [porpammHbie KOHTPaKTbI
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OnbiT ACI1 PAH

* [MporpammHo-annapaTHble MHTepdenchbl
— MIPS

* TeneKoMMyHUKaLNOHHbIe NPOTOKObI
— IPv6, Mobile IPv6, IPsec, TCP, IPMP 2, SMTP, POP3

APl obwunx bubnmnoTek
— JDK, POSIX < LSB, DOM

* A3bIKM NpOrpamMmmumnpoBaHnA
— C, Java (cTaTnyeckana cemaHTUKa)
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[pyrme paboTbl

* WccneposaTtenbcKkme paboTbl

— ®opmanmsauma n aHaan3 CBOUCTB MPOTOKO/10B
— ®opmanmzauma n aHanm3 A3blKOB NPOrpaMmmMmmUpoBaHnA
— ®opmanusauma snemeHToB API

* Microsoft Open Specifications

http://www.microsoft.com/openspecifications/default.aspx
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Mpouecc u pe3ynbrat popmanmsaumm

* CocTtaBnieHune KaTtanora TpeboBaHUM
* KoHUenTya/ibHOE MOAENNPOBAHME QJ ':J

* dopmanbHoe moaennpoBaHue %

* Pazpabomka sepupuKkaUUOHHbIX UHCMPYMEHMOB8
(cmamuyeckuli aHasnU3 + mecmuposaHue +

OTuygaembin pesynbraT?
@ dopmanbHble mogenu
@ MIHCTpYMeHTbI NpoBepKn TpeboBaHUN U TecTbl
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CocTaBneHue Katanora TpebosaHui

* OnpepneneHme NCTOYHNKOB

* NpaeHTndunKauma otaenbHbiX TpeboBaHUN
— Pa3meTKa AOKYMEHTOB
— ObbeanHeHne oAMHAKOBbIX TPEOOBAHUM N3 PA3HbIX MECT
— NepedopmynmposKa, ecnm Hago
— MpucsoeHne naeHTMPUKaTopos
— YcTaHOB/IEHME CBA3EM C 3/1eMEeHTaMM UCXOAHOIo TEKCTa
* Knaccndpumkaums
— TpeboBaHuA K yemy (KomnoHeHT/cnuctema/oKkpyskeHme)
— CreneHb oba3aTtenbHocTu (must, shall, should/can, may)
— MNpoBepsaemocTb (BO3MOKHO/04YeHb TPYAHO/HEBO3MOXKHO)
— CTpyKTypHble/anHammnyeckme
— MNo3uTtuBHbIe/HEraTUBHbIE
— HopmanbHas paboTta/obpaboTka olwnboK/cepbesHblie cboun

* WHcneKuuAa KaTtanora
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KOHLI,EI'ITyaJ'I bHOE MOAEe/TMPOBaHNE

* [locTpoeHune LuenocTHOW Mmoae i NoBeaeHUA Q’J |:J

CTaHAAPTU30BAHHOIO KOMMOHEHTA Uaun (nog)cncrteml &
* AHanus

— [lpoTnBOpeuuns

— HeoaHO3HAYHOCTb, HEACHOCTb

— HenonHoTa

— COOTBETCTBME NCXOAHbIM 334a4am

— CooTBeTcTBUE BbIOPaHHbIM 06pa3uam peLueHnmn

— ANbTepHaTUBbI

* [loHMMmaHue — npeacTaBuTb MHGOPMAL MO B Apyron popme
— Tekct - Tabnuubl, AMarpammbl, CXeMbl
— Tabnuubl =2 AMarpammbl, rPaMmMaTUKK
— Onarpammbl = CTPYKTYPUPOBAHHbIN TEKCT, TabanLbl
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[Toumep |: strtod (), POSIX

strtod — npeobpa3oBaHMe CTPOKU B YNC/IO C N/1aBalOLLEN TOUKOM

* WNHTepdenc
double strtod(const char *nptr, char **endptr)

* OnwucaHune
— [peobpasyeT Ha4ano CTPOKU nptr B YMcno Tuna double
— Jlekomno3nums NCXOA4HOM CTPOKMU
e HayanbHble npobenbl
e [anee — 10, YTO MOKHO CYMTATb YNCNOM
* Hepacno3HaHHble CMMBOJIbI (HA4a/10 3aNUCbIBAETCA B endptr)
— [peobpasoBaHne pacnO3HAHHOM YacTU B YNCNO

* Pe3ynbraTthbl
— [pu ycnewHom KOHBEPTALMU — YNCNIO

— WHauve
* [pu nepenonHeHun — +HUGE_VAL wnaum -HUGE_VAL, errno := [ERANGE] (shall)
* [lpu cAnULLIKOM Manom pesynbTrate — errno := [ERANGE] (shall)
* NHaye O, errno := [EINVAL] (may)
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[Tomep |:. TeKCT cTaHaapTa

The expected form of the subject sequence |4 an optional plus or minus 5|gn,| then one of the following:
. A non-empty sequence of decimal dlglts optionally containing a radix character lan optional exponent part |
. A Ox or OX| then|a non-empty sequence of hexadecimal digits optionally contalnmg a radlx character|then|an optlonal binary exponent part
. One of INF or INFINITY, ignoring case!
. One of NAN or NAN(n-char-sequence,,.), ignoring case in the NAN part,
n-char-sequence:
digit
nondigit

n AhAav cAadTiAKnAA AR

The subject sequence is defined as the longest initial subsequence of the input string, starting
with the first non-white-space character, that is of the expected form. The subject sequence
contains no characters if the input string is not of the expected form.

in place of a period, and that[if neither an exponent part nor a radix character appears in a decimal floating-point number, or if a binary exponent
part does not appear in a hexadecimal floating-point number, an exponent part of the appropriate type with value zero is assumed to follow the

last digit in the string. If the subject sequence begins with a minus sign, the sequence shall be interpreted as negated. A character sequence INF
or INFINITY shall be interpreted as an infinity, if representable in the return type, else as if it were a floating constant that is too large for the
range of the return type. A character sequence NAN or NAN(n—char—sequenceopt) shall be interpreted as a quiet NaN, if supported in the return
type, else as if it were a subject sequence part that does not have the expected form; the meaning of the n-char sequences is implementation-

defined. A pointer to the final string is stored in the object pointed to by endptr, provided that endptr is not a null pointer.
If the subject sequence has the hexadecimal form and FLT_RADIX is a power of 2, the value resulting from the conversion is correctly rounded.

(X The radix character is defined in the program's locale (category LC_NUMERIC ). In the POSIX locale, or in a locale where the radix character is
not defined, the radix character shall default to a period ('.").

In other than the C (X or POSIX locales, other implementation-defined subject sequences may be accepted.

If the subject sequence is empty or does not have the expected form, no conversion shall be performed; the value of str is stored in the object
pointed to by endptr, provided that endptr is not a null pointer.

[CX1 The strtod() function shall not change the setting of errno if successful.|

Since 0 is returned on error and is also a valid return on success, an application wishing to check for error situations should set errno to 0, then
call strtod(), strtof{(), or strtold(), then check errno.
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[Tpnmep |: pa3bop CTPOKU

( [whitespace] ) *

( '"+" [ '"=" )7 Exponent
(

[digitor|' . ""'1+ (#'e'" ("+"|'=") 2 [digit] *) ?
Il

| #'0x" [hdig + e (" "=") 2 [digit] *]) ?
| #'inf"' (

| #'nan' [any]

Binary exponent

) Radix character
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[lpnumep |: pesynbTaTtbl strtod ()

* HEUNCNO =2 result = O,
endptr = &nptr
errno =, EINVAL
* overflow = result = *HUGE VAL,
endptr ~ [leHOpPMann30BaHHbIiA
errro = pesynbtat uam 0

e underflow 2 result = [E(
endptr = o
errno = ERA YKa3aTenb Ha XBOCT U3
HGMHTGpI‘IpETMpOBaHHbIX]
e normal 9 result = CMMBOJIOB
endptr = "
errno He MEHATb
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[Moxoxxuun npumep n3 Qt

double QString::toDouble ( bool * ok = 0 ) const

Returns the string converted to a double value.
Returns 0.0 if the conversion fails.
If a conversion error occurs, *ok is set to false; otherwise *ok is set to true.

Various string formats for floating point numbers can be converted to double
values.

This function tries to interpret the string according to the current locale. The
current locale is determined from the system at application startup and can be
changed by calling QLocale::setDefault(). If the string cannot be interpreted
according to the current locale, this function falls back on the "C" locale.

Due to the ambiguity between the decimal point and thousands group separator
in various locales, this function does not handle thousands group separators. If
you need to convert such numbers, see QlLocale::toDouble().

See also number(), QLocale::setDefault(), QLocale::toDouble(), and trimmed().
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dopmanbHOE moaennpoBaHUe

* [IporpammHble KOHTpPaKTbI (Ana APl, npoToKkonos) %
— lNpeaycnosua onepaumii

— [locTycnoBua onepauum

— Mopaenb cocToAHUA

— MHBaplllaHTbI TUNOB AdHHDbIX

— ACMHXpOHHbIe AEVICTBMFI N CeEMaHTUKa HepeaoBaHUA
* [lopoXxaatoLlme rpaMMaTHKK (A5 A3bIKOB)
* [lpocnexmnBaemocTb TpeboBaHUM

¢ ABTOMaTVI3I/IpOBaHHOe NnocTpoeHne TectoB
— AB6CTpaKTHaa aBToMaTHaA moaenb
— ABTOMaTMYECKUN 06Xx04 aBTOMATa + reHepaTopbl AaHHbIX
— MMpuBA3Ka K TECTUPYEMOMN CUCTEME Yepe3 afanTepbl
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Mpumep |: cneumdPpumKauma

specification Unifloat* strtod spec(CString* st, CString** endptr, ErrorCode* errno) ({
pre { REQ("", "endpt should be not NULL", endptr != NULL); return true; }
post {
CString* model endptr; IntT model err = 0;
Unifloat* model res = strtod model (st, &model endptr, &model err);
round Unifloat (strtod spec); round Unifloat (model res);
if (model err == 1) {
REQ ("strtod.13", "If no conversion is performed, the value of nptr shall be stored"
"in the object pointed to by endptr", equals(st, *endptr)); }
if (*errno == SUT EINVAL) ({
REQ ("strtod.15", "If no conversion could be performed, 0 shall be returned"
, 1sZero Unifloat (strtod spec)); }
if (isOverflow Unifloat (model res)) {
REQ ("strtod.16", "If the correct value is outside the range of representable values,"
"HUGE VAL shall be returned", isInfinity Unifloat (strtod spec)); }
if (isUnderflow Unifloat (model res)) {
REQ ("strtod.1l7", "If the correct value would cause underflow, the smallest normalized"
"positive number shall be returned"
’ (compare Unifloat (abs Unifloat (strtod spec), min Unifloat (type)) != 1)
&& (strtod spec->sign == 1)); }

22.01.2010 dopmanmsayma MHTepPEeNCHbIX CTaHAAPTOB 28/40



MNMpumep ll: 1insertBefore (), DOM
buiee,
Node insertBefore (Node newChild, Node refChild)Q-II Nl] {yNz ]

Inserts the node newCh1 1d before the existing child node refChild| If refChildis null, insert newChild at the
end of the list of children.|lf newChildisa DocumentFragment [p.40] object, all of its children are inserted, in the

same order, before re fChild.| If the newChildis already in the tree, it is first removed. >\
Note: Inserting a node before itself is implementation dependent. \‘ N4 N3
Parameters: newChild of type Node — The node to insert. —

refChild of type Node — The reference node, i.e., the node before which the new node must be inserted.
IReturn Value: The node being inserted.}-<[ N5 J% E1 L E2 L E3 E4 J [ ES /-] ( E6 )
Exceptions: DOMException

HIERARCHY REQUEST ERR: Raised|if this node is of a type th%oes not alloyv chlldren of th@ype of the|

newChild node) or||f the node to insert is one of this node’s ancestors|or] | or|if this ngfde is ¢f type
Document [p.41] and the DOM application attempts to insert a second DocumentTypé [p.115] or Elemgjt
[p.85] node. |
WRONG DOCUMENT ERR: Raised [if newChild was created from a different document than the one that created this|

NO MODIFICATION ALLOWED ERR: Raised|if this node is readonly or if the parent of the node being inserted is |

NOT FOUND ERR: Ralsed| if refChildis n/éf a child of this nod

NOT_SUPPORTED_ERR:|if this node is of yfpe Documen§[pZ1], this exception might be raised if the DOM |
||mplementat|on doesn’t support the i | tlon of a D ntTyp .115] o Element [p.85] node|
| 1] ES j F | Ellj
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Mpumep Il: cneunduKauma UCKNOHYEHUN

Node Node.InsertBefore (Node newChild, Node refChild)

{
Contract.Requires (newChild !'= null); // What i1if newChild is null? DOM specification says nothing
Contract.EnsuresOnThrow<DomException> (

// If this node is of a type that does not allow children of the type ?E—EEE_EEEEE;Ld_neéJ—_}gi::J
'TsAllowedChild(newChild) && ! (newChild is DocumentFragment)

// -- in particular, if inserted DocumentFragment has a prohibited child for this node \1§;

|| newChild is DocumentFragment && newChild.Children.Count > 0

&& Contract.Exists (0, newChild.Children.Count, i1 => 'IsAllowedChild(newChild.Children[i]))

// or this node is of type Document and newChild is a second DocumentType or Element node

ES

L4
||| this is Document && newChild is DocumentType && HasDifferentChildOnype(typeof(DocumentTygéf, newcgéfd) l

||| this is Document && newChild is Element && HasDifferentChildOfType (typeof (Element), newClild)

gl
// —-- 1n part. 1If inserted DocumentFragment has a DocumetType or an Element child, and thlslﬁode has one too I

&& newChild.HasDifferentChildOfType (typeof (DocumentType), null)

|| this is Document && newChild is DocumentFragment &é& HasDifferentChildOnype(typeof(bocumentType), nulll)

this is Document && newChild is DocumentFragment && HasDifferentChildOfType (typeof (Element),
E3 && newChild.HasDifferentChildOfType (typeof (Element), null)

null)

if newChild is this node itself or if newChild is one of thi
IrThewChild == this||||Ancestors.Contains(newChild)

// 1f newChild was created from a different document than the on

ancestors

Created this node

|||!(this is Document) && OwnerDocument !'= newChild.OwnerDocument

-— (refinement) owner document for Document is null, whether newChild ther document

|this is Document && this != newChild.OwnerDocument%-*
f this node is readonly or if the parent of the node being inserted is rea
|| IsReadOnly||||newChild.Parent '= null && newChild.Parent.IsReadOnly
// if refChild is not a child of this node
|||refChild '= null && !Children.Contains(refChild)=—7
22.01.2010 dopmanmsauma MHTepPenCcHBIX CTaHa4apPTOB
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[Mpumep Il: cneundpmKkauma Hopmol

N4

// If the newChild is already in the tree, it is first removed /J
Contract.Ensures ( Contract.OldValue<Node>(newChild.Parent) == null || Contract.OldValue<Node>(newChild.Parent) =i=/this
|| 'Contract.OldvValue<Node>(newChild.Parent).Children.Contains(newChild) );

Contract.Ensures( ! (newChild is DocumentFragment) || newChild.Children.Count == 0 ); N2

// If refChild is null and newChild is not DocumentFragment, insert newChild at the end of the list of children ~—

Contract.Ensures( ! (refChild == null && ! (newChild is DocumentFragment) && !Contract.OldValue<bool>(Children.Contains (newChild)))
| Children.Count == Contract.0ldValue<int>(Children.Count) + 1 && Children[Children.Count - 1] == newCHhi/ld
&& Children.GetRange (0, Children.Count - 1) .Equals(
Contract.OldValue<List<Node>>(Children.GetRange (0, Children.Count))) );
Contract.Ensures( ! (refChild == null && ! (newChild is DocumentFragment) && Contract.OldValue<bool>(Children.Contains (newChild)))
| Children.Count == Contract.0ldValue<int>(Children.Count) && Children[Children.Count - 1] == newChild
&& Children.GetRange (0, Contract.OldValue<int>(Children.IndexOf (newChild))) .Equals(
Contract.OldValue<List<Node>>(Children.GetRange (0, Children.IndexOf (newChild))))
&& Children.GetRange( Contract.OldValue<int>(Children.IndexOf (newChild))

, Children.Count - Contract.OldValue<int>(Children.IndexOf (newChild)) - 1)
.Equals (Contract.O0ldValue<List<Node>>( Pq;’
[— ))]

Children.GetRange (Children.IndexOf (newChild) + 1, Children.Count - Children.IndexOf (newChild

// If refChild isn't null and newChild is not DocumentFragment, insert newChild before the existing child node refChild
Contract.Ensures( ! (refChild '= null && ! (newChild is DocumentFragment) && !Contract.OldValue<bool>(Children.Contains (newChild)))
|1 Children.Count == Contract.OldValue<int>(Children.Count) + 1
&& Children.IndexOf (newChild) == Contract.OldValue<int>(Children.IndexOf (refChild))

&& Children.GetRange (0, Children.IndexOf (newChild)) .Equals(
Contract.OldValue<List<Node>>(Children.GetRange (0, Children.IndexOf (refChild))))
&& Children.GetRange (Children.IndexOf (newChild) 4+ 1, Children.Count - Children.IndexOf (newChild) - 1)
.Equals (Contract.0OldValue<List<Node>>(
Children.GetRange (Children.IndexOf (refChild), Children.Count - Children.IndexOf (refChild)))) )

Contract.Ensures( ! ( refChild !'= null && ! (newChild is DocumentFragment)
&& Contract.OldValue<bool>(Children.Contains (newChild)) && newChild == refChild )
|1 Children.Count == Contract.0ldValue<int>(Children.Count)
&& Children.IndexOf (newChild) == Contract.OldValue<int>(Children.IndexOf (refChild))

&& Children.GetRange (0, Children.Count) .Equals(
Contract.OldValue<List<Node>>(Children.GetRange (0, Children.Count))) );
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Mpumep IV: maT. pyHKUMM POSIX

NAME sin, sinf, sinl - sine function

SYNOPSIS #include <math.h>  double sin(double x);  float sinf(float x); long double sinl(long double x);
DESCRIPTION

These functions shall compute the sine of their argument x, measured in radians.

An application wishing to check for error situations should set errno to zero and call feclearexcept(FE_ALL_EXCEPT) before calling
these functions. On return, if errno is non-zero or fetestexcept(FE_INVALID | FE_DIVBYZERO | FE_OVERFLOW | FE_UNDERFLOW)
is non-zero, an error has occurred.

RETURN VALUE

Upon successful completion, these functions shall return the sine of x.

If x is NaN, a NaN shall be returned.

If x is £0, x shall be returned.

If x is subnormal, a range error may occur and x should be returned.

If x is +Inf, a domain error shall occur, and either a NaN (if supported), or an implementation-defined value shall be returned.
ERRORS

These functions shall fail if:

Domain Error The x argument is *Inf. If the integer expression (math_errhandling & MATH_ERRNO) is non-zero, then errno shall
be set to [EDOM]. If the integer expression (math_errhandling & MATH_ERREXCEPT) is non-zero, then the invalid
floating-point exception shall be raised.

These functions may fail if:

Range Error The value of x is subnormal If the integer expression (math_errhandling & MATH_ERRNO) is non-zero, then errno
shall be set to [ERANGE]. If the integer expression (math_errhandling & MATH_ERREXCEPT) is non-zero, then the
underflow floating-point exception shall be raised.
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[Toumep IV: pe3vabTraThl TECTOB

expm1(2.2250738585072e-308) = 5.421010862427522e-20

o — N\
pyinf fabs | logb ml]| lo logl0| log2 |logl
nearby in g 5"2 $ g g g glp to nearest

S to —oo

ceil | floor |round

X86
iab4
x86_64

s390
ppc64

exp(553.8042397037792) = -1.710893968937284e+239

ppc32

sparc
VC6

aacad C A0 1 40202100 o010 AN LCECO100002209 0 4e+15

sin(33.63133354799544) = 7.99995094799809616e+22

cosh(627.995754941066 06709252e+272 gammal jo | j1 | yo | wt
X6 \ ||
iab4 ‘,z”IA:
¥86_64 ~ ]

5390 cos(917.2279304172412) = -13.44757421002838

ppc64 1

ppc32

sparc
VC6
VC8

sinh(29.22 sin(— 1.793463141525662e-76) = 9.801714032956058e-2

[ 1 1 ulp errors* [_] 210-220 ylp errors [ Errors for denormals

] 2-5 ulp errors Il >22° ulp errors [l Completely buggy Bl Unsupported
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[Tonmep IV: pasnnyma pesynbraTtos
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CTpoOrocTtb CTaHAQPTOB

[MporpammHo-annapaTHble HTepdencol
— BbICOKaA
TeneKkoMMyHMKaLMOHHbIE MPOTOKO/Ibl

— BblCcoKas A8 NpoCTbiX MPOTOKO/0B, MOHMXAETCA NPU pocTe
CNOMKHOCTU

APl obwmnx bubnunortek

— CpeaHAA ANA LWMPOKO UCMOJIb3YyEMbIX U JaBHO U3BECTHbIX
bubamnoTek, HU3KaA ANA HOBbIX

dopmaTbl dannos
— ?7?7?
A3bIKKM NpOorpaMmmpoBaHnA

— CpepHss, Bbille Ana 6oaee NPOCTbIX U HOBbIX «CEPbE3HbIX»
A13bIKOB
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YTo paet popmanmlaums

* [MpnbaunxeHmne K COBMeCTUMOCTM
— BbisgsBneHue HEOAHO3HA4YHOCTHU

— BbiABneHue paccornacoBaHuUm, anbTEPHATUBHbIX
peLeHnM

— BbiasneHme HenoOAHOTbI

* BO3MOXHOCTb CTPOron NPoOBEPKN COOTBETCTBUSA
npu pa3paboTke
— [MpaBunna cTaTU4ECKoro aHanusa n sepnpuKkaumnm
— TecTbl
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CTonmocCTb

e 2-3 yenoBeKO*AHA 332 SNE€MEHT B cpeHEM

* Bapuaunm no CNOXKHOCTU
— 7-10 4*a, ANA CNOXKHbIX 3/IEMEHTOB
— 0.5-2 y*a ana cpegHnx
— 0.05-0.1 y* g, AnA npocTenLmnx
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NToru

NHTepdencHblie cTaHaapTbl HYXKAATCA B OAHO3HAYHOCTMH,
HENPOTUBOPEYNUBOCTM N MONHOTE

dopmanmsauma — TeXHMKa JOCTUNKEHUA 3TOrO
MonHaa popmanmsauma 40BOSbHO JOPOra, 3aTo NOBTOPAEMa
YacTnuHasa popmanmsauma AoCTynHee no LeHe, HO UCKYCCTBO

dopmanmsauma He JaeT NOHMMaHMA cama no cebe, oHO
NOCTUTaeTCA 3a cyeT nepedopMy/IMPOBKU

TecTbl U MHCTPYMEHTbI CTaTUYECKOro aHaM3a — OCHOBHOM
OTYYKOAEMbIN pe3yanbTaT

CTaHAapT AONXKEH cTabnan3npoBaTbes

CTaHAQpT XOpPOLLOo noaaepKmMBaTb Ha 6a3e HEKOTOPOM
MHPOPMALMUOHHOMN CUCTEMDI
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Cnacmbo 3a BHMMaHuel
Bonpocobi?

B. B. KynamuH kuliamin@ispras.ru
www.ispras.ru/~kuliamin

Otpen TexHonormn nporpammmposaHusa UCIM PAH
www.ispras.ru/ru/se/index.php
www.unitesk.ru
www.linuxtesting.ru

3aB. A. K. lleTpeHKo petrenko@ispras.ru
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