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TO: WG14 and X3J11
FROM: Kohmei Kuroda (kuroda@slab.ntt.jp)
PLP DT leader of SPIRIT
PLP DT is the abbreviation of Programming Language Portability Drafting Team
DATE: July 27,1994
SUBJECT: SPIRIT C

Attached are the following documents:
1. Aim of SPIRIT
2. Outline of SPIRIT C
3. SPIRIT C specification.

Message from SPIRIT
1. SPIRIT C will contribute to the next standard.
2. SPIRIT needs extended integers.
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Requirements for
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The aim of SPIRIT is to produce a Tech nology
common, agreed set of

specifications for a general

purpose computing platform for
the telecommunications industry

by March 95.
Participants /// SEla

service providers: |
AT&T, Bellcore, BT, ETIS, France Telecom,

KDD, NTT, STET (CSELT/SIP), Telefonica , c®Is, psp
(12 European members participate via ETIS)

vendors:

Bull, Digital, Fujitsu (mcl ICL), Hitachi,
HP (mcl YHP), IBM, NCR, NEC,
Siemens Nixdorf, Sun : Omde

Alcatel, BNR (NT), GPT



Deliverables, Timescales

dovetailing existing
standards
integration new
technologies

/// Sl

phase A interoperability (like ETIS/OSCG)

! |
phase B + portability, DTP, XPG4, MNT (like NTT/MIA 1)
phase C iR

Sl N s CASE, SEC
mar 93 sep 94 ma&

applicability| issue 1 issue 2

issue 3

Network Management Forum SPIRIT general presentation
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Organisation
NMF Board of Trustees
l
SPIRIT

Steering Committee
Chair: John Wright - BT

Technical Gi'oup
Technical Manager: John van Meurs - ETIS

Fact-Finding Teams Drafting Teams

/// SR
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Network Management Forum Notice

The Network Management Forum has attempted to make the contents of this document accurate;
however, due to the inherent complexity in the design and implementation of protocols and
interfaces, and other aspects of the information contained herein, no liability is accepted for any
errors or omissions or for consequences of any use made of this document. Under no
circumstances will the Network Management Forum or any of its members be liable for direct or
indirect damages or any costs or losses resulting from the use of this specification. A user's sole
and exclusive remedy is to provide input to the Network Management Forum for its consideration
in redrafting the contents within the Forum's own discretion. Should the Forum not exist at the
time the user presents its input, any claim by the user shall be deemed to be stale and
unactionable. The risk of designing and implementing products in accordance with this document
Is taken solely by the user of this specification. This document may involve a claim of patent rights
by one or more of the contributors to this document, pursuant to the agreement on Intellectual
Property Rights between the Network Management Forum and its members.

Each member of the Network Management Forum reserves the right to make its own independent
procurement decisions in whatever manner it deems appropriate. Nothing herein is intended as a
recommendation of any product or service to anyone, nor does this document represent any
commitment by anyone to purchase any product or service.

The Network Management Forum reserves the right to revise or withdraw this document for any
reason.

SPIRIT Notice

This document references products for the purpose of illustration only, to be representative of
the matter which SPIRIT is reviewing. Inclusion by name does not constitute a license or grant of
right to use, which must be obtained from the product owner. SPIRIT has not done a technical
review of the products referenced nor has SPIRIT obtained information on all functionally
equivalent products. Thus, this document is not intended to constitute a recommendation or
endorsement of any particular product. Questions concerning references to products should be
brought to the attention of SPIRIT through the Network Management Forum office.

Inquires should be directed to the
Network Management Forum office at:

1201 Mt. Kemble Avenue
Morristown, NJ 07960
Tel. No. +1 201-425-1900

© Members of the Network Management Forum are dqranted limited copyright waiver, under the terms of the
Agreement on Intellectual Property Rights, to reproduce this document

4



orinili C Language-1994(L)

Contents

ORI 0445 o Ts L s Lot 3 7o + AR U N SO PSPPI & 1 T D g L1+ i B £ o6 R SO0 L Y 1

3 Definitions and CONVeNtIoNS . .. ... ...t ii it ttntinenneeeeeeeneeeeneeeeaeeeeneeseneoennsenes 1

A COMPIIATICE . - oo ot ioe wilis o ioia o e oo 1o 55w donda o 1 18158 10 5800 0 he 4o ko s 6 45 00 i ma £ o Ho 70 Va o bt 10 SADIRIDGD BHUIWIR | DSl | | 2

4.1 Conforming implementationlevels. . ... ... ... it i i i i it it
4.1.1 Implementation Jevel ... . aiis i srdniomteteteematers st s o o' dibian FPAEIIT ¢ Bl i et e
4.1.2  Implementationdevel 2. .« ¢ i ic vis b e v it b b o BT B R L e e s ieleisaio s cains

4.2, DOCUIMENTALION: -« rivassive voto e rai s e re% 5 5 2 B R e s o 0ot B aaogs oo e b o

B VA PO eIt & % o e a e s e s sle o e e o a ke eiEeiat sanoue mutss ool o WV ot s s e o alels o 3

5.1+ ‘Conceptual 'models « &0 L L L e L s et e e e mesiecepcons s e e sieuiuelE o pt Mo e s o isas s,
5:1:1 * Translation SNVITORMENt * . . o o\ S i h e v osonsenssssspioborusm S ol s e dalolleBe o onsoisvnss
5.2.1.1 PrOgramm striCtire . .o oo eiisonsosssonsssosssosssss s oiradornasduaid. MES oo, .,
5.1.1.2 "Translation Phases .. . . . ... couemsassocsssssssrsss siaapmgs mrtandaiind . B&H ...
5.1.0.8 Diagnostics & ... . iiescsc e s s sdiesessas e e s s outrviningn e LA L SR L,

5.1.2 Execulion envirOnINeNnts . . . . < s : s 200 s ssonsinsecsesosesssss SIINESGE TNATSITHL | S B
5.1.2.1 Freestanding environment . ............c.ietiniintteiiinttiateiiaaeaaaaaaaaaan
5.1.2.2 Hosted enyitoRIENnt . .« . oo s e oo ot cnsan v st sasoiss b O e e soses
B5.1.2.2.1 . Brograin StaTCD:: e . s os a5 58 nitis s 4o s s R e e s o oo i e o (o 15 o"

5.1.2.2.2. Program execution; s .s « s 15555 a8 03 e d i B e o o errogrys proys = o0s o's

5.1.2.2.3. Program termination « : s 2582555000000 ot e sere s sina e e degoye giofe s e e

5.1.2.3 :Program:execution . o2 s c o bad e it b it I il il il T e e i oty o vhelte 1 otie s 5w

5.2 Environmental considerations ... .....cooieeicteeeoesossscecssesascssassssseassocioninissenens
Bi2.1: iCRaracter-sets = b« s x b s n b L e el o ai g e eanatny ahss as omegos e B o 13 S alb L o0 6! 5
5.2:11 “Trigraph'sequences " . : ... . . .l ol eee e igeision oo alspe sl o H Mo oo v madsnns
5.2:1.2' ‘Multibyte'characters . .. . 0. il cieue s ssn sainssioee bansmurisisatte® SdaB e e oo oo e e

5:2.2" ‘Character display semantics . . ... .ot oo eieeornavescoseecsssssssobnipindaummaetithdod ..
5.2.3° Signals and INtErTuPts . ... ... i et e o s aa s s n s e e saes oo RENAINERY IRIAEI L PO,
5.2.4° Environmental BIits . . ... .o o oo ovniinaconanssanssnssmans esesesenesaeses MEEERING | Pl |
5.2:4.1 Translation BImits . . ... coeeaiceesosassoneeaonneses SiNEENRE AN RSN G 0o, .00
5.2.4.2 Numerical BIIts . . ... cocic.cueie o aieioiois oo sanet o asesaator ot otat o st a of o o ot SRR R, Al s et vl
5.2.4.2.1 Size of integral type <limits.h> .......... .. ... .. . i i

5.2.4.2.2 Characteristics of floating types <float.h> ......... ... .. .. ... . . .

R 7T T T S P s R Y I 5

6.1 Lexical @lements: ..o . o o o o o o T S e s ot scsieiipeB o & s Bols e s s s ces ens
B8.1.1 - Keywords - it oo o e e e esaie e sfeyate exavensiy o Bofe. HoBe o n e uls iess
6.1:2 - Identifiers (. .. 0 . e et stk s Rraelesr it arspdveng ssbugebe susitn g o Dofe el o v eebaee b

6.1.2.1 Scopesofidentifiers . .. . .. ...ttt ittt ittt ee e e e BT el - D e
6.1.2.2 " Linkages of identifiers. . . ... ... .cc.uet it iiiinnnnen .. abblinfobnnpl B840 0.
6.1.2.3 Name spacesof identifiers ...........c.ccocemonanoccoeasees adbispladil . dvvi ...
6.1.2.4 Storage durationsof objects . . . ... ... . i i i e
B.1e2.5 IYPES .ot i ieie e s 0 sinile s ks, e s v o) e el e e a garse o ket 1o e pinte SPUORSIL R I BB b e e
6.1.2.6 Compatible type and composite type . ... ... ...t itttiitiiitiiiiieteterararaaannn

813 CONSLANLS o, o i oie wilehio riorie o Lol ia'ie o) e e v e 6%, Ye'ru 5 s o TR B B e Tt e o o io e T
6.1.3.1 Floating constants ....... A R
6:1.3.2 . Integer CONBANTS !« «n . vt st wa s K e O e s e gan o 2o jay o o e. a8 8 ate
6.1.3.3 . Enumeration constants: s - ¢ & i o i s e s i U e e e e e e ssie e $us e Eee: gheis e o e e s
6.1.8:4 -Character comstants . & & & 10 it bt ot o il il o o e ctote u o &% e oo aiis 5,6 o o0 0 600 0s

B.1.4 «String Hterals: o L n ot L L s L L e e s ek o Yo e 3 o e o e o e e s s iae
o O SRR B ) 070 - £ - ML P AR G o e il S S RS S S AR S M ST O T IR e
o BT R o o4 E L) - SR S A S A e A S O AT G e g 0 1 SR
68.1.7 "Heddexr fames & & L L il i i weeie s s eie e see Eerataidiia At B« S BER s e .
6.1.8 ‘' Preprocessing niumbers. . . . .. .t vieonnoee e s oo s dairiaierds o nEREEt 2 e BB oo,
B.1.9 COMMENES. . . .. iuiiicassoisnssnsnsssssssyssesss diganaseds dapt 2dT. LARS, . TR
6; 2 COnVeTsIOnS 1. s b mc el o ol i M e L i s sl Lt e m i R Ll Dk B e e

e

/9



6.4
6.5

6.6

6:2:1. “Arithmeticloperands; . /.iil: 1 e A atn il St Al el o R A R Tl b e 4
6.2.1.1 Characters and IMteGerS . . .. . .t ittt ittt it ettt ettt e e e e e T
6.2.1.2 Signed and unsigned integers . . . . ...t e e e 7
6,2.1.3 . Floating and integral . . .. oo viiimrn e e et s ot e e SRR LR | 7
6:2. 14k loatingity pesitiata OIS e A L PO et kel o SO n il It R R S 7
6.2.1.5 Usual arithmetic CORVEISIONS . . ... vv vt ittt ittt it et et e e 7

8:2.2"1Other operandsy. & 2ty s kil S0 o et ST by S i paitade Db B T e S TS e D IS 8
6.2.2.1 Lvalues and function designators ..............uuieuiuiunenenennnnnnn. s T et . o 8
L2522 Y Ol AT O T o oyt ts strte s R LI le K S e AT R o L R SOTET 06 Fot e R R 8
6522 B O C BT v o s s Mo s S s fa ) e e i S b Sy e 1 L e S M 8

EXDressIOns i v, i ae bl a b Ml m ol i shumie el €Sl Tl i e 0, st 8

L BB P AT 90 ) T e R e L e e S E N T I L 8

8.3.2 POBLAX ODEIALOXS ., o . o0 \o iosie o s s oo cosos vo o on o o se o o e o e o b bt P v ra e e he 0y, 7, BARATPENENS 8
6.3.2.1 Array subsCHpPting ..o .vivncnneinneimini ... tiael sodstnreliol aeiyngdael, LS 8
6.3.2.2 Function Calls ... ....ciunenemonmiimniomennnnnneanh sl sotamendaml L0480, 8
6.3.2.3 Structure and union MemMberS . . . .. oottt ittt e e, 8
6.3.2.4 Postfix increment and decrement operators . . ..............uuueeenunrnnn.. okl Kb L 8

6:3:8 U R ATy ODETALOTS e ototate s ek e s ol o i hoarie o) o B et o B e et e ot S FE L s L O 8
6.3.3.1 Prefix increment and decrement OPerators .. ...............ourenrnnnnnnn. opionednen?Ss o 8
6.3.3.2 Address and indirection OPerators . ... ...........eiienit e, 8
6.3.3.3 Unary arithmetic 0perators . ............cuivueuneeennunnnnnnnnn.. B PR 8
6.3.3.4 The sizeof operators= -4 i th it it it iyt sy pny IRInAPERER SULRENIGRL xRt il ¢

0,34 - Canb OPOTRbOTE. v v n o 4 W s b8 L5 v B85 e s 50 b0 S0 A s b e s 4 o0 o IHIOTED NG0B EARWBAE 9 —

6.3.5 Multiplicative operators . .. ...........c0v0uunnn.... Fg s vt Sl s IR e B et 9

6.3.6 Additive operators.....ovv v ieisiniinesisissiiiisassisy ORIl Wl 9

6.3.7 Bitwiseshift operators . ...............0 it RESTANTO N B R O W 9

6.3.8 Relational operators. ......ococvuuunnanenevss ipiamonivey Jatmetennyd, 2002 T 10

8.3.8 Equality ODerators . ..o orererrervnertencasnnnossess cshatminn betped, 8008 ... ] 10

6.3.10 Bitwise AND operator . ... .....ocovvenunnunnn.. A FoP T R T T oo A . o PR 10

6.3.11 Bitwise exclusive OR OPerator . ... ....cvvuuuuaneennuneeeeeeeennnnnnnesonn i 10

6.3.12 Bitwise inclusive OR OPerator .. ... .........uueeinuuinneeeennnnssnnnomoi 10

6.3.13 Logical AND Oparalor . .. ..o uvueevissnsonnsianssysss manmrmes Bt Cololole . oo 10

8314 Logical OB GperMor - .. ..o i it iiinreinnnnnarunnnnnenns s ki sl ol oriasl | S 10

BB/ A8 CoRMNDIA BParBESr < [ . L el it iUt it nsn s e sy s s e s Y B AR 10

6.3.16 ASSignIMeEnt OPEIALOTS ... .. ..o uiinnet et noeeennnnnsannonssonnnseas st oo 10
Bl O e N e L L L e B . iy 10
6.3:16.2 Compound assignment . . ., . s i i ) e e s s e 10

O3 1T COmMBOPOIBIO 4 £ 2 4 ¢4 04000 L3330 HA R a et Lo gy s B ERGEE O TR - o <otk 5ol el a1 10

Constant eXPressions .. ...ccccvvvvssisiidiidaiadividssais il Sl N Bds Rk e B0 0" 10

e B s 10

0.5.1, Storage-class SpeCifiers ....covvvvrviriviiinviriyov.. B mdsaaT (4L B s 11

083, ITDC BDBEBOIN. oo cs oo mmn s sommns s e me s v e mtewitow . R, ptiosnl R RN 000 11
6.5.2.1 Structure and union specifiers . ... i S EIE Y e e e T e 11
6.5.2.2 Enumeration specifiers . ........... ghatdandt, oo LN L RN TR, et i e 11
LIRS R T S S e S L N S T T S L slerdlalisiels 11

Gl CTPR RN, L UG G G R e s S e s E e T B 1 b Kt

i P SR e R e A S RS 11
AT ot ey, e e e e 11
6.5.4.2 Array declarators................ L P g 11
6.5.4.3 Function declarators el DR ) AR e S S 11

6.5.5 Typena.m&s 11

9:5.6 . Type definltions. . .. i niinnymesainns s e whd s s v s o T RsDE i ApaiAd " BB IR 17 T f e 11

8.5,7 . Initialization ... ..civivnnininennnia s va sy SR ERDE 10 moanr SlnuW T RALTIEC TNt 11

SEABEIBERIE « ¢ e viiost e it miriia dmmneneinnon & e b v, , PR, foc S lritol SRAGdE  BULTS T Tl 11

6.6.1 Labeled SEAAMENLE oo o e amnnnnsinsnsmnnyessminns s ubndin, un BINL , el 8 " 0T 12

6.6.2 Compound statement, op Black. . ..... .. .. sed sduouRis P sgvl pulisamen | PGa, e, oo 12

6.6.3 Expression and null statements ... ..oovuvrsenirnennennsinnnninnonnnn SR . Bel b, 12

6.6.4 Sclection Statements ... .....voceceiriieinnnnsone.se. s S LEEE. A .
0.0.4.0 The il SLASMERt .. oo vvnnvpnsonrirrnssssssns s Rbainmeousial . BBAA . oo 12
0.6.4.2 ‘The switch statement. .. ......ouoiviresres rmbunmons cubessenemd « 58l oo 12

6.6.5 Iteration statements............................. D I oT 4 T L - SO NN 12
6.6.5.1 The while statement ............................... .. R T T . SR 12
8053 The o BUalmOIt |5 sl i by a b L R TSN R Do et M e s 12

PR REmE < The dordiptenioRb s 1 LN TLLt oy St T L L MR e 12

B8 asmnbotammmty KA 08 fn s R B a e bl hene stk e s b ARTRIRREIG | RS 12
Mol i R R e e S R it Sl 12
6.6.6.2 . The contimme statement . .. .. i:ciiizziiiisslin, s,  oaiR ifiadatid " w1 - - 12



SPIRIT C Language-1994(E)

6.6.6.4 The return statement. .. ... .. 0 . et eneieeeeesonnomanis oslo oo o aietiooesss 13
8:7 -Externaltdefimitions .= . ) T S S L e e ane e o Bidkle Ba¥h o v o e e aie s'e s 13
6.7:1 > Fanction ' definitions .. . 0. . 0 o0 e e e e e aa e e atie d ey ennfSYS o el OB e e e aih e e ele e 13
6.7.2 * External object definitions . . . .. . ... 0 0 e e meririe o subens e dETs o 5 oD oM e n 4 e s e e e 13
6.8 “Preprocessing ditectives .. . .. L eate s e ey ened §yeues ohe T8 enanecosens s o fafn Te 0w ae s 13
6.8.1 ‘ Conditional TnelnEion . . . . . . o e e e tea s a s eee s e e ek o oiedd]E o F ke 2% o et we s s 0le o s 13
6.8.2 * Sofirce fileinclugion . .. . . L s e e e e e ssis e eandSTE s el et s s ae e sess 1
B8:8:3 " Macro replatement . . L s e e e e eis v e s spabEbsets wrbigbal LS o Bleke ST e ale e e s 4 s 13
6.8.3.1 Argument substitution .......... ...t i i i i i e e e 13
6:8.322  The FE OPerator . . . . i s i s aee e e e e miingsecho b il s B el o L oo s e e el 13
B:8.3.8 " The - OPerator ", o, . . . i et e s e e o gabhastetdhaaens anadl b o Bode BeiT o u e s aeeeas 13
6.8.3.4 Rescanning and furtherreplacement . .. ...... ... ... . . .. . . .. it i it e 13
6.8.3.5 Scopeof macrodefinitions ......... ... ittt it it et e e 13
8.8 L ime eOmATO] . o T L T e e nsts iiime koW s AN SIS SMoTh 25w 5" oo a5 A 13
LR TR D o (o) T e+ e A R T CE R e 14
6.8.6 " Pragma difective ...\, . . 0 e i e e e e e els mate e e Yo liponeneb T o Dot HsB e s e e oo se 14
6.8 T NI i eIV . T S Ve i s e e diss e ep e e s &k shece S oy IS S 14
6.8:8 " Prédefined macrd mames .. 0. .. L Ll i s e et e e e e as e e sheenondleos s S o Sofe PeW e o s e oo e nan 14
6.9' ‘Future language directions .. L L e e e i daepie ¥R s Siade e e s e eee s 14
B.9. 1 - Egtern Al RAmEs = L L L L L L S T e e e st e e susksse seh otaiarat sheilfle oftc W L 14
6.9.2 Character esCape SEQUENMCES . . . . o« ot e vt oot e ot ennnnneeeeneeneeonnsasnnseennannsannennss 14
6.9.3 - Storage-class Gpecifiers ..o L L L L L L L e el see st ST s e e H e s se e s e ea 14
68.9.4  Panction dedlarators & . . . . i i e v e e s baetee e humge aasel Sars sssieds o103 s SFels Waie o o oo 14
6.9.5 Fanction Qeiitions & & & L. L L L e L e e e et msa o st & mante e’ o e B ge G e 5 o s s s e s e e s 14
6.0.0  ArPay PAraIIeters. & . Ll L s e e i e s ns e s s e vl daensiaese tegeltheconalela sreiile .0 . 15

J U] 71 o AR R o S O el R S S e S e e et ol ) e O PRt e e 15
i B 6115 o0 i (o 1o A Al G o St R B s S SR A B N DD e b A R i ORI U e 15
T:1.T ‘Definitions of BeFmis & . . . L5 L L i i e L v e spesresa)e e T e e B w a5k ae s 15
T:1:2 cStandard heRders L L L s e e e e e e ek bsberait sl sissianensntas bl Tt SR 15
7:1:3 " Reserved ddemtifiers & oG, L L e e et e 4iciB nssaahe s veiliB s tune e o lt B e e ee s 15
(4 B0 S 05 o)y e 9 (o - SR R S N 1 S B 15
7.1.5 -Limits <float.h> and <Hmits > & . L. ittt it ittt e e e tne pioe e meioge s S e ale ¥ aie e oo aoen s 15
7.1.6 Common definitions <stddef.h> .. ... ... ...ttt ennennneeenseennnennnns 15
T " Use of B Eary TR G OMS & . o . L r i el i ennasmosnossonssssnsiodaeiiass dsverderihduteal 3.5 . 15
7:2" Diagnostics <asBert = 1 1= 1 1 L L e e s oe s die e 5 mae s late o et R 15
2.1 Progr Al diAgnOBtIcE ™ & . . Ll e s e e weiainels o siaiees s s bie e s URETET AR e e e 15
T2.1.1 "The GES8eTE TNACTO © 2 s« 11 ¢ v c/v s ons sisle s aie s ola saleessiteiosds desissssss bl dmas i 0 0 15
7.3 Character handlfig CCtype. RS | [ ittt ir ittt eiinaenonenesen sl onseionoaibios wiste oiedlels o oo ae 15
7:3.1 ‘Character testing fAACUONS & = .5 . 0 vius cnasonoins samhionge dursisie Hil2's o BoButlo o o oo 's's o ote 15
7.3.1.1 "Thé ishlnum FRRCHON . - o - . vt inocennneseos s oapirione o wmmars Hd e o Setb e ooseesoses 15
7.3:1.2 “The isalpha famction’ & ... 0t ienensn s pmibmer oobloterscs Tl obs Belde s oo e sneens 16
T-8:1-3 “The ischtrl TARCHION . &0 . it ot voiv oo vin o o s eibimasels siiorempas o T ol B B, L0 o b il o 16
7.3:14 The isdigit Famction & . . .. ... uuvianneoonineaesssss mmidian sueme . 8% .0 on. 16
7.8.1.5 The isgtaph function . ... ... ccomeoiionsinnes o matinsrdansbt adT. LA EE 00 0 0u 16
7.3.1.6" The 1slower funCtion .« .o« oot vvaoarosonosenes madinmmte buclll ma s o . Felffe e soosssees 16
T-8.1.7 "The isprint TANCEION . <« «vo covvvse v onnmosss s puiinntmmgod S0 o @ e e vreenrne 16
7.3.1.8 The ispunct faRChION .. . oo v vt v vnvonenanesompbmnd vomesid it B F B tevennenas 16
T7.3:1.9 "The isspace TanCION . . ... . vouuecvusononensa o Sischicin ade o Bold v vennesns 16
7.3.1.10The isupper fanchion .. ... ... .cccveeueeieeeonnbiond bodedis ada ofieFule oo eennsson 16
7.3.1.11 The isxdigit function . ........cc.cuuounens pmesbia’ sipionlsnme Dodhemeet 385 ... .. 16
7.3.2 Character case mapping functions . ............iiiiiiniiiinnnreennneeennsenaaneenannns 16
T3:2.1" TRELOloWer function . .. .. v cvv o vnneannenespuitamd taanns i BBl o o et oneons 16
7-3.2.2 The toupper FanCtIOR . . .- oot v vv oottt unnen oo omnivesmeloliomg s » .o BN e 16
7.4 " Localization <locale h > . .. . L .. . . . it e e saeeie e e e epniteere Bt @ s BB e e bk 16
T4 1 "Docale comtrol . . 0 . L e e ies atoie aiiie o oin e s s e lale: o sfan i ale Tl ot Sewdy el LM L 17
7.4.1.1 The setlocale function .........cvvvevunnn. oo 0 iehimenart St otadors o B SR oo s vnsnees 1T
7.4.2 Numeric formatting COnVention IMQUETY . . .« .. ¢ ittt it ittt ittt ieeeieneneeeennnneenannns 17
7-4.2.1 The'localeconv fRRCHION . . .+« v oo o e v oiovec e oo spouiamistediairms dudifs o BiBte™ coe v onsns 17
75 "Mathematice <math R .. i i e e e e e e e it Rk s s b syt St easdl LY L L 18
7.5.1 Treatment of error CORdItiORS . . . - - o ittt e vnnnnennnenoiorsbbrmmd Gt esels o fote ia o eeneoenes 19
7:5.2 Trigonometric FanClIONS . .. oo v oo v vevvevovnnnis oo onoegielbimd SeE S LBt et senen.. 19
T:5.2.1 The acos fONCLOR . .. v i vseviiinae oo oo ovisass muesed ol o Sol R Ciinanvns 19
T5:2.2 The asin FANCHON . . . . . .o v cenvinesensonsss s omdlouins b bl o BB 0o, 19
7.5.2.3 Theatanfanction .............iutiiiinnnnnnerennnnnannnss e e 19
7.5.2.4 The atan? function . .. ... ... oeonoionons oo smiitord s dolors ool « BB LT o 0 nns 19
T.5:2.5 The coB fUNCHON . ..o vonvuiicronocsivimannoss o itnash ctomamd o o 8 e otn e 19
7.5.2.8 Thesin function ..........oiuiiiiinuinnninne e eeneneeneneneeneennannnaa 19



O4 Advda v udu5u'a5c-.n.aa-x\u/

7.6

7.7

T.5:2:7 The tan function:.. .. s cuno e S has s Do B it S 00 o o S 19

7:5.3° Hyperbolic funictions .. 0 0 et e e e ve s o't etttk o as Sl o I 3.. 19
2530 The cosh fumetion e o e o e ot b s o e A et e G T B 19
582 e s h R O o . T e s B o g o 19
7:8:3.3 ¢ Thetanh function ™. . . o e e s e e R e 19

7.5.4 Exponential and logarithmic functions ... ......... ... .. .ttt 19
T S ] e e D T C O . L e R s 19
8. 4.2 e frexp am i om N e S 19
:5.4.8 " Therldexp rnChom o T, T T e e o s e b b e e 20
KO TR g LT 5 T T GRS S IR B A iAol iyl ot ientoiita USSR S 20
R (7S U a0 T T, S RS R A TR SR S R i Sy Mgl . S RGBS e 20
15446 the modf unction . T e s e b s s s e b 20

TS e D ower A et OIS . L B s i e i L R 20
T:5.6:1 - The pow mDCtion & . o e s o e Poe v o et bl g 0 20
1582 gt famCtiom . . T e e ams g <ss120

7.5.6 Nearest integer, absolute value, and remainder functions . . ... .........ovututnunernrnnnennnn. 20
T:5.63 1 = Thercell fmetion e e e ] 20
738:6:2 n Thetfabs fumction. i s s, T L I i o o sie o lein:l 20
7:85.6:3 " Thefloor funetion o LA L e e e s e § 1, exsdegtts oo iye s | 20
7:5.614  Therfmod fumction s & L s T e e e e e R 20
Nonlocal jumps <setjump.h> . ... .ottt e e s eeeses 20
7.6:1 - Save calling enviromment &7 u s L L L L L L T e s 21
6.1 T herset M p macre e A L & e sy 21

7.6.2 Restore calling environment . . . ... ...ttt ittt e e e e 21
T48:2:1 * Thedongymp funiction’ 1 s o Lt s A L T s 21

oLt e T SRR AR R RR A S S S S R S SR ARLAHEREE S DR RS baadiisaien Sl AN 21
T.7.1 [Specfy signal Randling 1. il L S e e e e e e e als et e e e e ol e S T 21
7.7.1:1 " Thesignal fenction’ &% &L 0 o Ll il Lt in e e ol o % e o 21

7. 28 Sendisignaly VNN R b iRt ic b o en b XA T B GRS e S e BTN TR SR 21
Ta7:2:1 < Themaise function &t & 3 st Ll b S L L T . e o e o 21
Variable arguments <stdarg.h> .. ........ ... i e e e, A R 21
7.8.1 Variable argument list aCCESS MACIOS . . . .« ot vttt ettt ettt e e e e e e e et 21
78 Ll T he varstart macro’ s L L L e b v 21
84102 he VAT A CTOr £ L e L e o s e 21

78 T:3 T he varend! macro ot av e Wh s atiMUTIL ] B s vt v e LIRS R BT et S o Sl i A 21
SUpRb/eisnbashdadis st O b s ST L b e R e 21
o G ) e L T e 21
AR SRR Sk e s s e Rb IO LR e i Bl e S Sy S N 21
Wi T ey b vz st b e e S Re e sl D b wace Rach &8 ik Sukn TIERS SRIMI W PR O 22
7.9.4 Operationsonfiles.............0oiuiininnenennnunnnnnnnn.. e o S A e R
T4 -The vemmve fawetlon: ;o020 i ol idiiiiii oy umeniiil QUUNES T eaties faet L ho 22
7.9.4.2 The rename function .. ...........uuiiunienne e e o P S e 22
7-0.4.3 -The tmplile famolion" 1 ;i 7 oo e it taa et R R e 22
Cida “ERe traphamn TEDeon: & o oo 2 S s o FRRAGHER ST BRS aRatnl o 22

0.0 il antedn Tamchbon: 35 4 12 82 2 L2 0h v dos pidaa a g sy by MESARTL TRGUE 30X W RN 22
S5 The Tdesefanclion i :voioididididsddt vy SUNNE SOMGRs OB L Slofed oL o0 22
bl ‘The Mosh-fonelion i ;20 o0 d o i 80003 0 £ DIRORRE VRS DR SRRk 22
TeWubnS: The Sopen FOReton . . oo vvv s v roditt s BOCIDREL SRS AR Tokabie} L 22
Ta0sluk: The Eeepen famction . oo vov vve i sl d0i s SBBAE IoRaqu 20s  S.EaBW¥ 0 22
T.9:5.5- The sethef fanction: ;- oo oo oo di b igis oo IRWES DoaqRe BEL Sala®u¥ - 22
7-9:8.8. The selvbulfaretion .~ covr v oo yvoiydvi s o JODRDE W 50 SH ¢ BELLeBud L 22

7.9.6. Formatted input/output functions ... ... o vovo oo s A0 b wa l Le b0 00T 22
7.9.8.1- ‘The fprintf fanction: /.. vuuiiny s o o oy, THETE L SRIGUAN SR B33a0, I NN 22
o082 The fecahf Mnelion - - ool vy voed poie v ooy, J0omt Shieniie 8L Be&bod o L 25
00,3 -Fhe prndifanetion <o o000 o cie s e s e o BRI OROOE SR L e i 27
TS0k Thesoant Muetion: - . v ovve s cor s i Cod d s e e o FRMEDT  SORESUENLE IR 27
1065 Theapuntlfanction ... . viv vy Vs s i et S e oy SRBD SRR« Rt . - 27
0,66 The-aseanf Fanctlon . . v ivvadc oo e dee ST0 0N SlSRiot BE1 a.da G ST 27
30.6.7 - The viprint] fanction ... ...\ ovvvey'y 'y s JEITTT ooton 200 ZEUSAGONT Shedme S.8.5 - - 27
7.9.6.8- The vprintf fanction .. ....oovv oo oi. o, PO0sE Yoot 9l Lt o1 2T

7.9.7 Cha.racterinput/outputfunctions..................................................‘.... 27
79.7.1- The fgetc fonction . ..o vvvcviey s vy o o SEPERSD S0mis B0 Tastadet S8 77 27
7.0.7.2 The fgets aBCHON ... .0 oo outainin's avreietunaarat s gttt OENENE S0 Gcongin D AT " """ 28
79.7.3 . The fpute fumetion .. ... oo o v venn s vy ooy, 200088 doos ol L5 F " """ """ 28
T:9.7.4 - The fputas fanction:. . . vuivvnri'e s ooty ooty wurvv vy outa JORATE As odT LS8 T """ 707" " 28
3.9.7.5. Thegetc amstion ... .oy oo sl isis vy o v o FEb o0l G0l8 af ] 85.L5 "0 28
7.9.7.6 - The-getchar fanchion .. oo vvnuionnn e o voa, Se, R0 SBera sl B R """ 28
79,77 The gets BACHOD . -vovreva et s vatss gttty oy, BRI B ot Y L """ 700 28

22—



oriimii U Language-1994(L)

7.9.7.8 Theputcfunction .......ccnvoveconsnenss.  sminad oabaoe ol {800 0., 28
7.9.7.9 Theputchar fanction . ... ..ccoviiinnnnniinneeennsnss e SHNIDEUL QIBI Sl onnn 28
7.9.7.10 The puts fanction. . . o cevovcnnaiemneinnns.. muindiadommm o U LEELT, Lo ae. 28
7.9.7.11 The ungetc. famction. ... oo cvveenene e ansos. S0t Jlinin 3 St 0oL, 28

7.9.8 Direct input/output functions ........ ... i i et e i 28
7.9.8.1 Thefread fanction . ... cvoseveeoencsonsenss, tiiinnEl dulnde s8] fodiied, coouaaons 28
7.9:8.2 The fwrite aNCEON. . . o oo o cvv v oo osenneesos ol 300mdn 08 Hatullas oo cvaannes 28
7.9.8.3 The fgetpos function ' .. ... .cvtervrneneesn. . ol BT L ooty 28
7.9.8.4 Thefseek fanction .....cccciviseosivseansesessuidonaladmmby pl SoBi ¥ i aaen 28
7.9.8.5 The fsetpos function ... ...ccveeeeevuennee s dadinand dodidn ol TRALEY. L0000, 29
7.9.8.8 Theftell function ... .. cccvicscsorsscsessssesss dsarnam waemeeleoe i Hldd ... 29
7.9.8.7 Therewind fanction. ... csceosvennsesseseses Satlngsh digsme a8y Ll ALY i v, 29

7.9.8 Error-handling fanctions .. ... ccveeovvonnoonssesss. anineed o sd TS ALT oo, 29
7.9.9.1 The clearerr fanction .« ¢« o s nscssossassosoosmubind i af T BEELT L oo, 29
7.9.9.2 The feof fanCtion o . oo v oo veoosnoccasnonnsnnssnessssesidlaimiiy e o Wath BN 29
7:9:9.3 The ferror fanction, . . « - ccaeacaisaoscvesssssoesanaesstiishlvmbanguuinrrd il ... 29
7.9.9.4 The perror function .. ...cvvvevvmaveeseonsa. . mabinal Sl Al AR SO0 Sotidad, oo L o 29

7.10 General utilities, <stdBb. > . . o v v vvenconoacnconsseassasses. Spbuarl fani b LRI Lo it 29
7.10.1 String conversion functions . ........... ..l i il i i i i it it e e 29
7.10,1.1. The atof fanction . . o o v e ocvcvoniooscsonosess TEIEHEE SRR PRGBS Lo 0o 29
7.10.1.2. The atol funCtIon . . . e vt s vesnssossassssssenss ORI POR AL BBNGE, (L o 0., 29
7.10,1.3 The ato] FuNCHON « o ccc v conanonaconsassseeass SOTINGEL MURESINE PO E Boiidyh L L. 29
7.10,1.4 The stxtod fancion. . ..« s« o cn oo omosoes woaees SminEsl vuiong 20 o Bl Y. (Lol 29
7.10.1.5. The strtol function. .. .....cccnconncocsseeseaodulianatmmi sl BSR4 . 000000, 29
7.10.1.6 The strtoul function . ... .. vccvueeoonseesones Anmssd pulog e80T MR Lo iiea, 30
7.10.2 Pseudo-random sequence generation functions . ......... ...ttt i i i 30
7.10.2:1 The rand fanction. . . .. oo oe oo oo onanansas s oo Sibivapd sinifive sdT AL R0 Lo ey 30
7.10.2.2 the srand fanction . . . vaccvoccnsnacasas aaeesasses Sdalbdoii BHEagn sURISTRIA Pish 30

7.10.3 Memory management functions . . . . .o selovrde Sl W00 ROSEEL J08 J8 s SIS PEMRETRIN Pt 30
7.10,3.1 The calloC. TunCHON . o o o v s o o v oo soes oo s DBEEMGRE el snline st I EREsR-o W P2y L L L 30
7.10.3.2 The free fanction . . « . c.c« -« oo o o ntpbingod sais o ibiasly tainanun a0 L BES. ool 30
7.10.3.3 The malloc fURGLION . . ... o v oo 0o oe e oo o tELNE SsaiAu 2l L Ll LA, oL it s s andens 30
7.10.3.4 The realloc fanction . .. . <« .« coonw e wa Suasaalanagbimslady LA, (L iiisaaaneas 30
7.10.4 Communication with The environment . . . . .. .. ... ittt eieeeeeeeanenannn 30
7.10.4.1 The abort fanction ...... .. oo s eoeeee oo AR A ArmE Bl FU0 20850, L L iiieieennnns 30
7.10.4.2 The atexit. function ... .. cccoeec oo oo COFSRM RERIGRM REL Tl bl 0k Lot anens 30
7.10.4.3 The exit function . «...c v v omaosioeer o, o SHEFREE POOIFRLARE Solien e ol L Ll ierearsss 31
7.10.4.4 The getenv function . .. .. v . voereiv oo s SONDEE] SIS H BAL Sole @Rt oL oL iiniane 31
7.10.4.5 The system function ... ... . ..ooeon oo, SR SSQEEEREL AR, Botedafdal, (o i iiieensn. 31
7.10.5 Searching and sorting utilities ... ...... ... . .l i i i it i 31
7.10.5.1 The bsearch function ... ... c.cee oo oo e SR REMF IR B A0 4 i s s s s s esascssane 31
7:10.5.2 The qsort fanction ....... ..oceoe v viecoranore o SRR SEREIMBL SR 0 2 LT c s s s deannaas 31
7.10.6 Integer arithmetic functions . . . . . ¢.a il SOERMEBE I SSU D PEPRERF URINAL Wl La sl 31
7.10.6.1 The abs fanction . ...... oo cvecivivmeoeorane JSUEENREL POV PR L Fodia il it st ettt nencnanes 31
7.10:6.2 The div. function ...........cciesin sioiasraaioeie Bl TEE Do UtIPRL R St VPt s 0 s s e vnno s s 31
7.10.6.3 The 1abs function......e.cieic omsie.searansroiineratararararalove BENEATRE BUWIAPIY SUSOREPIR T Mas b, (L 31
7.10.6.4 The ldiv fanction........ .. ccesvesis o SRRl BRNITLRENET (RIS TRRIRRTEN, Sume Bl L L., 31
7.10.7 Multibyte character functions. . . . . .. ..o ittt i i i it et e e 31
7.10.7.1 The. mblen function . .... . c-eeiovitecemareasarans SHIHEE JPPEEFO, 28 5 Spdeip® L, o Liiiinien 31
7.10.7.2 The. mbtowc function....:....... SEGHREE URIPERTT 30w ANR BRI BRRE I L e i e s s e en s 31
7.10.7.3 The. wctomb fanction . . ccveiots caveterane o om0 JERLSNAEIE Bl o Roblalilo®, | L e iitoeoass 31
7-10.7.4 The.mbstowes function «...:..voouieiearasore AREIEE, BUERTTO MU L Ml RIS e es oo s s sioeses 32
7.10.7.5 The . wecstombs fanction. ... .. SSRGS B LOF NS00 B 8 B T T e . 32
7.11.String handling <StTnGR> . oviruierainre re tarerarameta o toiaie o ne fte ot ey, SERMREEL JARRFIE R OREE S e s . 32
7.11.1 String fanction conventions .. .... .. i LB T it e e 32
7.11.2 Copying FANCIONS -.-.iiiniiarosorsrs iobaranaseta o e to %o tive o bty SIRELIINE MEGRITE 28 & Ayt s veeess snianns 32
7.11.2.1 The.memcpy Function: . . ..v.icwovie vt s fgn s s SEMDERE SASINT JL Spdovpliont | L iiieiieneas 32
7.11.2.2 'The memmove faRCHON 1. oo ve e s oot st teme s W AIMR L LIPS BL L 0 Lolo el ottt eeenssnss 32
7.11.2.3 The: strepy-fanction -. . « oo overe nr w1 ot o s 2o S TETRST SHEOWEL BB Y Fodametlol Ll e ivnnvoen 32
7.11.2.4 The. strncpy fanction . . . ocove-eve i oo ios FGEHEI LINGGWE ML L Buaakeby (L L iairnenean 32
7.11.3 Concatenation FURCHONS.. ..« . oo e eioie oo rors et e o FELLGUUS ABNORNY 240 Podamlionh il iinnnnnnn 32
7.11.3.1 The strcat funclion ... ... . «esetecs oot sersies SOGERE MU 280 Jolnf Vi e R PR e 32
7.12.3.2 The strncat FARCEION .« cioic oo o e v ome o SNEEHETE BREIGRY, B0 2 Mol Sobdy (o i iennnns 32
7.11.4 Comparison fURCUONS -. . .u.iciataie o iataserare s e sra e yre SRITIHEY SRRy @ L Bad o fpltlid, L L i dvns 32
7.114.1Thememempfunction . .. ....cvvviiniineennnnnnnnnennnn i R T SR B R 32
7.11.4.2 The stremp fanction wo-cicceeierernrer s oierese SREIEE FEAMRL B2 5 Aofolatidla® 0 s 32
7.11.4.3 The.strcoll faNCLION i .o e io e eterane e viaiere e SEEMINLTRL S 08 Non i Pl L it it nen 32
7.11.4.4 The strnemp fanction ..o oo vrewrnisanerenare PEFIRME SO MU R et e n e nnnns 33



SPIRIT C Language-1994(E)

7-11.4.5 The strxfrm function .. ... .cccocesasnvssosonsen AN PIRG WBL Seb o800, 33
7.11.5 Search functions. .. . ..cvovveeecenvocoasassannnesses TORPRIIANMNG PN L, M 0l LuL e, 33
7.11.51 The memchr.function . . .. .« c.vveconconsonasss . JMOROANE Sy o S SRRl L i iennn 33
7.11.5.2 The strehr function. .. .. ccoiovsevesonsises o« MNIMEHECREAE WL LLEM I L 000, 33
7.11.5.3 The strespn fanction. . .. .. ocive e oncneeos oo Lisafagyd draiod Linim 45y e Fad A R 33
7.11.854 The strpbrk function ... ........ ... .. i i AT TER DI A S T R 33
711.5.5. The strrchrfunction. . . .o o v v v vnooacnsosennas o SEOGEN BUFPL o0, BBl ... 00ens 33
7-11,5.6. the strspn function. . .. o . ovevaoivnssoesono o KNET SEUWONL 056 BP0y, Ll 33
7.11.8.7. The strstr.fanction. . .. icovoevnvnencanaasissas SOUTEE gl 2L, Inlhbir, | ..., 33
7.11.5.8.The strtok function, . . . ...t i ieensensessores JARMNAT SoloRt S0, DM 0, Lo ol 33
7.11.6 Miscellaneons functions. . . . ... ccovvecveenaicinesnnseess SORNELREAR 2O, Bl o, . 0., 33
7.11.6.1. The memset fUnCtION . . « ¢« o v vivnveoscasesos  ARMERMET DHEEE 800, V00 .. 0. 33
7.11.6.2The strerror fanction .. ... ..o i vevvsivoineaseus s AANEEHT JROSREDINIRE, SaBl | .. 33
711.6.3Thestrlen function . . . .. covvvvoevavesossensss MEETETL DO S, BET, | alEvets talleelts 33
7.12Dateand time. <time.h> . ... cvveniinneiinnannncinianesss s S ool Se@F, ... ... 34
7.12.1 Components,of tIMe. ..\ e oneanocsonosnvonesoesss s  BOEmNE s M0, BPET, Ll 0., 34
7.12.2 Time manipulation functions . ...........ittiiiiiiirenennneeennn sl BB, v 5t sieanalen 34
7.12.2.1 The Alock fanction . . oo v covvvivnannaeonooesesnsssee b Milbiny smelisog ik St 34
7.12.2.2 The difftime fuRclion . . . oo oo cvvvevonenesenssse o dlbed] ol S RN L S | |
7.12.2.3. The mktime function. . . « .« v covsvonosesoseoees . utiomat.tok ail] JE 1% B O SR, 34
T-12,2.4 The time fuRCtion. « c co v e v o v onvcnonesssnevossss Skt o »f T L LGE L., larnad
7.12.3 Time conversion fanctions .......ccceevceoeeoeooness. dbmgal oo 380 L LG o s, 34
7.12.3.1 The asctimefunction . ... ......... .. iiiiiiinnnnnn.. b g A L S0 L 0% D 34
7.12,.3.2 The ctime function . ... oo v oo vr oo aesoeons  S0REs ntn pd LA BLE L oo oL, 34
7.12.3.3.The gmtimefunction. . ....cvvvveevvvnveeeee o mdtvaal oy 08T BIHELY oo, 34
7.12.3.4 The localtime function . . . .. ... ... S$SEGEE0 SOWSIOUER S BaRRE Tephrat Sl o T AP 34
7.12.3.5 The stritime function . . . . ¢ . e v vvivvncveoeneases ARG bay X DERLS, T L 34
7.13 Alternative spelling <isoB46.h> . .....ccivivniinacvevenvevo TR SRoE RSN L., 36
7.14 Wide-character classification and mapping utilities <wctypeh>.................. BT VI R D 8y s oss 36
7.14.1 Wide-character classification utilities ..................0iitiiiuennrnn.. RS L PP oleie stel 130
7.14.1.1 Wide-character classification functions . ... ... ...ttt tnnnetennnnnnnnnns 36
7.14.1.1.1 The iswalnum fanction ... ... cvove. oo s8R, alm 00 00000, o Lo, 36
7.14.1.1.2 The iswalpha function .. . couvive v oo, o S0t mmliosr adl 0000 0L e, 36
7.14.1.1.3 The iswentrl function . .. ....... . osssouyes oo 8 diis soiispinunpmat LT eess 36
7.14.1.1.4 The iswdigit fanction .. .....c.cvvvevenoo. dsbvesods 28 LE B Lol ... 37
7.14.1.1.5 The iswgraph function ........coovueenoiitiiuddin i ad il e, 37
7.14,1.1.6 The iswlower function . ... .ccocuevonnvwaa . dming el b ol Sl B0 s e enns 37
7.14.1.1.7 The iswprint fanction .. ... .cceeouen oo dim oz vonios sl B Esd . c e, 37
7.14.1.1.8 The iswpunct fanction ..........oooe oo, . a0l sl sf b 8855 L., 37
7.14.1.1.9 The iswspace functions . . . .o cvvevnn it e it enn i en e o L1 0N 37
7.14.1.1.1(Che iswupper function .. . ... e v vne o oo oo ssiinnsd dovenad 2l LB SIN L 37
7.14.1.1.11The iswxdigit function . ... ...ccccviimeene o mained fans sd 0 BBLE oL, 37
7.14.1.2 Extensible wide-character classification functions ................00ururunnunnn. AT 1
7.14.1.2,1 The wetype funCtion . ....o.cio v vieicimrer e i mioiarer o SisiEnmd pds o8 D300 L. 0L ... 37
7.14.1.2.2 The iswctype fanction. ... ... c..ccceeveivesonaans FSERML G0 AL EBBE L ot 37
7.14.2 Wide-character mapping ntilities . . ... ...cuuuienntnennnnniineneneneeensnenseneneennens 37
7.14.2.1 Wide-character case-mapping functions ...............c..uiunirnrnennrnennnnnnnnn. 37
7.14.2.1.1 The towlower function ...................... shoradneas it simdstald TUELT . (L. 37
7.14.2.1.2 The towupper function . . ........... ittt innnnennnnnnn. L e e 37
7.14.2.2 Extensible wide-character mapping functions ............. .00ttt enennnn.. 38
7.14.2.2,1 The wetrans function . .. .. ..ccoceoe o onisesa dinnir ol GBI N vt teeee 38
7.14.2.2.2 The towctrans fanction . . . ... ... v..s siesiinc® soncod el S Sk 520 o o et vnan 38
7.15 Extended multibyte and wide-character utilities <Wchar.h>. . .. .. ..ottt e e 38
7.15.1 Formatted wide-character functions . .. ... .......ouuuniun i e ne s, 38
7.15.1.1 Formatted wide-character input/output functions . . ... ... .....ovuvunenenennnnnnnn.. 38
7.15.1,1.1 The fwprintf fanction . . . . coconiive e vnnmnieine oo st goinnal £ 0LLT. ... 38
7.15.1.1.2 The fwscanf function ................. st oL WL e ot ae S alersieo s s vs 6 0 s als B8
7.15.1.1.3 The wprntf fanction. . . .. ..o oo i aeddon s v stie st S0 SR et esn 38
T.15.1.1.4 The wacanf FUnCHON . .« .o oo oiciomionecionein oo sEbEs it e tists fretsto e Bl E L s st o 38
7:15.1.1.5 The swprintf function . « ccccovieense s@idsitedsameathl S AT . ey 38
7.15.1.1.6 The swscanf ONCHON - .. .ooie v e oie o viorooinie e o rbirbloanh soltnmstensord E.LLY. . .. 38
7.15.1.1.7 The viwpriotf fanction . ..o meonoies e BobeEsh Mot b il T L s n v e s 38
7.15.1.1.8 The vwprintf fanction. . .. .coccovnnain. . sodisusd troasn st €0 25.0 L .. A i 39
7:15.1.1.9 The vawprRtf function . . ... .. cconiivniinoioinion.. ekl nusmsant S LLE. L | 39
7.15.1.2 Wide-character input /output functions. . . . ........ouneemnn e 39
7.15.1.2,1 The fgetwe fanction ... ... oo aobtpash e et Bl P80 ooyl .. 39
7.15.1.2.2 The fgetws FanGHON . . .. 0coonemimnen s soiinmd dhmvas o § b d Eo% o v oen s Sehaa9
7.15.1.2,3 The fPutwe IONCUON . o« covvicie o oo oie v it &8s o5 montile Baie d 2a5 o oo e oee o 39

vi



.« o,
.

SPIRIT C Language-1994(E)

7.15.1.2.4 Thefputws function ... ...... ... ... ittt iinnnannnn. 39

715.1.2.5 The getwe fanction . . .. ... oo iiniiii it iiiii et snnnnensne s  NBIY 39

7.15.1.2.6 The getwchar function . ... ....... ...ttt ittt innennnnn. 39

T.15.1.2.T The putwe FaNCHON " . i v vivivie it S as s e b o tdidie ais aoa's aia s s e la s tis baoe s oiaie ot e sl sl s 39

7.15.1.2.8 The putwchar function . . ... ...... .ottt iiit ittt et e et eeenennnnnn 39

7.15.1.29 Theungetwe function . . . ... ...ttt i ittt it ittt 39
7.15.1.2.10The fwide function . ... ... .ottt it et e e e e 39

7.15.2 General wide-string utilities . . ... ... ... e e et 39
7.15.2.1 Wide-string numeric conversion functions . . .. ... ... ...ttt e 40
7.15.2.1.1 Thewestod function . . . . .. oottt ittt it i ettt e ool 40

7.15.2.1.2 The westol fanction . ... ..iivviinoinnioeinnneoreecoscnsscnacnonnsens 40

7.15.2.1.3 The westoul function . ..........ctiuiiniiiniiii ittt eeeeeenannnn. 40

7.15.2.2 Wide-string copying functions ... ..........ciuiinununiin it e e eennnannnn. 40
7.15.2.2.1 The wescpy function . .. ..o v ittt it ittt ittt it ettt e, 40

7.15.2.2.2 The wesnepy function . . . . .o ov vt ittt ittt et ittt et e, 40

7.15.2.3 Wide-string concatenation functions . . ... ... .. .ottt e, 40
7.15.2.3.1 The wescat function .. ... ..ottt ittt ittt et e e 40

7.15.2.3.2 The wesncat fanction . .. ..o ci it ittt ittt it e et e et 40

7.15.2.4 Wide-string comparison functions. ... ... ... .oiuutinntnnnn e, 40
7.15.2.4.1 The wesemp function ... ...oi it it ittt ittt ettt e et eeeiennnn 40

7.15.2.4.2 The wescoll function . .. oo oo vt ittt ittt ittt ittt et te e seeee e 40

7.15.2.4.3 The wesnemp function . .. ...oiiiii ittt ittt e e et ... 40

7.15.2.4.4 The wesxfrm function . . . .. .. .. o ittt et e 40

7.15.2.5 Wide-string search functions ..............ciiniuiiiunininininennnnnnnn, i 40
7.15.2.5.1 The weschr function ... ... .ot ittt it ittt et e e e e, 40

7.15.2.5.2 The wesespn function . . ...ttt ittt ettt ettt et e eee e 41

7.15.2.5.3 The wespbrk function . . ... .. oottt e e e e 41

7.15.2.5.4 The wesrchr function ... ... ...ttt ittt eee e e, 41

7.15.2.5.5 The wesspn function . . . ..ottt ittt it ettt e e e e e 41

7.15.2.5.6 The wesstr function ... ........iiitiintiit ittt i, 41

7.15.2.5.7 The westok function . . ... .. oottt ittt e e e 41

7.15.2.5.8 The weslen function .. ...ttt e e 41

7.15.2.6 Wide-character array functions. . . . ... ov vttt ittt ittt e e e e 41
7.15.2.6.1 The wmemchr function . . .. ... ... .. ittt et eeeennnnnnn, 41

7.15.2.6.2 The wmemcemp function . .. .....uinitiiiie it ittt ieeeeneennenennnns 41

7.15.2.6.3 The wmemcpy function. . .. ... ...ttt iee e, 41

7.15.2.6.4 The wmemmove function .. ..............iuutiint e tnneeeeennnnnn. 41
7.15.2.6.5 The wmemset function . ........... e e Toidnis ioh it ian e ek et b ety o ohat S david e cee. 41

7:18:3 Dateiand $imme T s e G L e e st e A S e S s B e e 42
7.15.3.1 Wide-string time conversion functions ............... ...t iutiitnennunannnnnnnn. 42
7.15.3.1.1 The wesftime function . ......... ... ... . .ttt eennnnnnns 42

7.15.4 Extended multibyte and wide-character conversion utilities . . ... ... ... ..ot renrnnnnnnnn. 42
7.15.4.1 Single-byte wide-character conversion functions ...................iuiuiirinneannn.. 42
7.15.4.1.1 The btowe function. . . .. ..ottt ittt et e e e e e e e e e e 42

- 7.15.4.1.2 The wetob function ... ... ... .ottt ittt ettt eeeeennaannnns 42
7.15.4.2 Conversion state funmctions . . ..« .ottt itttnt ittt ittt e e e 42
7.15.4.2.1 Thembsinit function ........... ... ittt eeannnnn. 42

7.15.4.3 Restartable multibyte/wide-character conversion functions . .................coouuun.n.. 42
7.15.4.3.1 Thembrlen function . . . . ... ... ittt et et e 42

7.15.4.3.2 The mbrtowc fanction. . . .. o oottt ittt it e e e e e et e e et 42

7.15.4.3.3 The wertomb function .. ...ttt ittt ettt eeeeenaaanan, 42

7.15.4.4 Restartable multibyte/wide-string conversion functions . . . ... ..........00veeeenenennn. 42
7.15.4.4.1 The mbsrtowes function . .. ...ttt ettt e e, 42

7.15.4.4.2 The wesrtombs function . ...... ... i e 42

7.16 Future library directions . ... .... e e ia i AL L i o et R e i e ML S 42
7:16:1 Errorsi<errno:h> o b vl e G L e L e L R e e e el 43
7.16.2 Character handling <ctypeh> ... .ottt ittt it it e e e e e e 43
7:16.8 Localization <loclae. B> . . . .. . o il oton s aseesnsnossnssssessesssssasonees et 43
7.16.4 Mathematics <math.h>. ... ... ... e, 43
7.16.5 Signal handling <signal.h> .. .. ... ... .. 43
7.16.6 Input/omtput <stdioh> . ... .t i i e 43
7.16.7General ntilities <stdlb.h> .. .. ..0iciiooiniiienntitrrteeteoeneeanssesom e 43
TA0BDering WARRNRE COBBEIDS .. ¢ cncoiininnii s rsnsssssbanessss et sss s nd g 43
7.16.9 Wide-character classification and mapping utilities <wctype.h> . ... ... ..o, 43
7.16.1(Extended multibyte and wide-character utilities <wchar.h> .. ............oooun oo, 43

vii 2§



-

Figures

Tables

N A A &b oy SACA finy N ™ LVU’\A—J/

24



SPIRIT C Language-1994(E)

0 Introduction

The purpose of this C language specification is to define a standard interface between application programs and systems software
for SPIRIT environment, so that any application program written to this C language interface be portable across SPIRIT conforming
platforms regardless of its supply vendors. This C language interface is intended to be used in conjunction with other SPIRIT APIs,
such as Base System API, that have C language binding.

This SPIRIT C language specification complies with ISO C language standard, i.e. ISO/IEC 9899:1990, with its (proposed) amendment,
i.e. ISO/IEC 9899/AML1..... . Since all the mandatory requirements of the ISO C standard are also applicable to this SPIRIT C
language specification, any implementation conforms to this specification also be ISO C standard compliant. However, this SPIRIT C
language specification defines some additional requirements to the ISO C standard, a conforming application to this specification not
always be strictly conforming application of the ISO C standard.

This SPIRIT C language specification document describes the differences between the ISO C standard and this SPIRIT C language
specification. The specification elements that are identical with 1ISO C standard are not restated in this document. All the phrases of
“This International Standard” in the ISO C standard need to be replaced with “This specification” at the application of the technical
contents to this SPIRIT C language specification.
The following typographical conventions are used throughout this document:

Sans-serif string is used for indication of additional requirements to the ISO C standard that the SPIRIT C language specifies.

— The indication of “The same as ISO/IEC 9899:1990", “The same as ISO/IEC 9899/AM1” or “The same as ISO/IEC 9899:1990
with ISO/IEC 9899/AM1" means that the technical contents of the subject clause or subclause in this SPIRIT C language specifi-
cation is identical with the corresponding clause or subclause of identified ISO C standard specification.

— The indication of “N/C" means that the SPIRIT C language specification does not change any technical contents of the
unnumbered subclause of corresponding ISO C standard.

The organization of ISO/IEC 9899:1990 is maintained in this specification, as far as possible, but new subclauses, introduced by
ISO/IEC 9899/AML1, e.g. subclauses “Wide-character classification-and mapping utilities” and “Extended muitibyte and wide-
character utilities”, in the corresponding clauses of this specification. Also a clause of “Code conversion utilities” is added at the
bottom of “Library” section.

1 Scope

The same as ISO/IEC 9899:1990 .

2 Normative references

The same as ISO/IEC 9899:1990

3 Definitions and conventions

In this specification, “shall” is to be interpreted as a requirement on an implementation or a program; conversely, “shall not”
to be interpreted as prohibition.

For the purposes of this specification, the following definitions apply. Other terms are defined at their first appearance, indicated
by italic type. Terms explicitly defined in this specification are not to be presumed to refer implicitly to similar terms defined
elsewhere. Terms not defined in this specification are to be interpreted according to ISO 2382.

3.1 alignment: N/C
3.2 argument: N/C
3.3 bit: N/C

3.4 byte: N/C

3.5 character: N/C
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3.6 constraints: N/C

3.7 diagnostic message: N/C

3.8 forward references: N/C

3.9 implementation: N/C

3.10 implementation-defined behavior: N/C
3.11 implementation limits: N/C
3.12 multibyte character: N/C
3.13 object: N/C

3.14 parameter: N/C

3.15 undefined behavior: N/C
3.16 unspecified behavior: N/C

3.17 conformance document: A document provided by an implementer that contains implementation details as described in
the “Documentation” clause of “Compliance” section.

4 Compliance

4.1 Conforming implementation levels

This specification provides two levels of conformance for implementation. The implementation level chosen shall be documented in
the conformance document.

4.1.1 Implementation level 1

A conforming implementation claiming level 1 conformance of this specification shall meet all the requirements specified by this
specification excluding ISO/IEC 9899/AM1.

4.1.2 Implementation level 2

A conforming implementation claiming level 2 conformance of this specification shall meet all the requirements specified by this
specification.

NOTE — As of April 1994, the ISO /IEC 9899/AM1 has not yet been finalized. The implementation level 2 conformance will become
applicable after the official publication of the amendment to the ISO JIEC 9899:1990.

4.2 Documentation

A conformance document with the following information shall be available for an implementation claiming conformance to this
specification.

The conformance document shall not contain information about extended facilities or capabilities outside the scope of this specification.
The conformance document shall contain a statement that indicates the full name and date of the SPIRIT specification that applies.

The conformance document shall contain a statement that indicates the level of conformance that the implementation claims.

2
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The conformance document shall describe the limits values found in the <limits.h> and <float.h> headers, translation limits, stating
values, the conditions under which those values may change, and the limits of such variations, if any.

The conformance document shall describe the behavior of the implementation for all implementation-defined features defined in this
specification. The conformance document may specify the behavior of the implementation for those features where this specification
states that implementation may vary or where features are identified as undefined or unspecified.

No features other than those described in this specification shall be present in the conformance document.

The phrase “shall document” or “shall be documented” in this specification mean that documentation of the feature shall appear in
the conformance document, as described previously.

5 Environment
The same as ISO/IEC 9899:1990

5.1 Conceptual models

The same as ISO/IEC 9899:1990

5.1.1 Translation environment
5.1.1.1 Program structure

The same as ISO/IEC 9899:1990

5.1.1.2 Translation phases

The same as ISO/IEC 9899:1990

5.1.1.3 Diagnostics

The same as ISO/IEC 9899:1990

5.1.2 Execution environments

The same as ISO/IEC 9899:1990

5.1.2.1 Freestanding environment

The same as ISO/IEC 9899:1990

5.1.2.2 Hosted environment

The same as ISO/IEC 9899:1990

5.1.2.2.1 Program startup
The same as ISO/IEC 9899:1990

5.1.2.2.2 Program execution

The same as ISO/IEC 9899:1990

5.1.2.2.3 Program termination

The same as ISO/IEC 9899:1990
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5.1.2.3 Program execution

The same as ISO/IEC 9899:1990

5.2 Environmental considerations
5.2.1 Character sets
The same as ISO/IEC 9899:1990

5.2.1.1 Trigraph sequences
The same as ISO/IEC 9899:1990

5.2.1.2 Multibyte characters

The same as ISO/IEC 9899:1990

5.2.2 Character display semantics

The same as ISO/IEC 9899:1990

5.2.3 Signals and interrupts

The same as ISO/IEC 9899:1990

5.2.4 Environmental limits

The same as ISO/IEC 9899:1990

5.2.4.1 Translation limits

The same as ISO/IEC 9899:1990

5.2.4.2 Numerical limits

The same as ISO/IEC 9899:1990

5.2.4.2.1 Size of integral type <limits.h>
The same as ISO/IEC 9899:1990

5.2.4.2.2 Characteristics of floating types <float.h>

The technical requirements of this subclause is the same as ISO/IEC 9899:1990 except the implementation limits values
shown in below:

The values given in the following lists shall be replaced by implementation-defined expressions that shall be equal or grater in
magnitude (absolute value) to those shown, with the same sign:

FLT.RADIX 2

FLT_.MANTDDIG
DBL.MANT.DIG
DBL.MAINT.DIG

FLT.DIG 6
DBLDIG 14
LDBLDIG 14



FLT_MIN_EXP
DBL_MIN_EXP
LDBL_MIN_EXP

FLT_MIN_10.EXP -37
DBLMINJIOEXP -78
LDBLMIN_I0EXP -78

FLT MAX_EXP
DBL.MAX_EXP
LDBL.MAX_EXP

FLT.MAX.10.EXP +38
DBLMAX10_EXP  +75
LDBL.MAX_10_.EXP +75

SPIRIT C Language-1994(E)

The values given on the following list shall be replaced by implementation-defined expressions with values that shall be equal

to or greater than those shown:

. LT .MAX 1E+38
DBLMAX  1E+75
LDBL.MAX 1E+75

The values given in the following list shall be replaced by implementation-defined expressions with the values that shall be equal

to or less than those shown:

FLT_EPSILON 1E-5
DBL_EPSILON 1E-13
LDBL_EPSILON 1E-13

FLT.MIN 1E-37

DBLMIN  1E-78

LDBLMIN 1E-78
6 Language

The same as ISO/IEC 9899:1990

.1 Lexical elements

The same as ISO/IEC 9899:1990

6.1.1 Keywords

The same as ISO/IEC 9899:1990

6.1.2 Identifiers
Syntax

N/C
Description

N/C
Constraints

N/C

Semantics
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N/C ' P
Implementation limits

The implementation shall treat at least first 31 characters of an internal name (a macro name or an identifier that does not
have external linkage) as significant. Corresponding lowercase and uppercase letters are different. The implementation may
farther restrict the significance of an ezternal name (an identifier that has external linkage) to eight characters and may ignore
distinctions of alphabetical case for such names. These limitations on identifiers are all implementation-defined.

Any identifiers that differ in a significant character are different identifiers. If two identifiers differ in a nonsignificant character,
the behavior is undefined.

6.1.2.1 Scopes of identifiers

The same as ISO/IEC 9899:1990

6.1.2.2 Linkages of identifiers

The same as ISO/IEC 9899:1990

6.1.2.3 Name spaces of identifiers

The same as ISO/IEC 9899:1990

6.1.2.4 Storage durations of objects

The same as ISO/IEC 9899:1990

6.1.2.5 Types

The same as ISO/IEC 9899:1990

6.1.2.6 Compatible type and composite type

The same as ISO/IEC 9899:1990

6.1.3 Constants

The same as ISO/IEC 9899:1990

6.1.3.1 Floating constants

The same as ISO/IEC 9899:1990

6.1.3.2 Integer constants

The same as ISO/IEC 9899:1990

6.1.3.3 Enumeration constants

The same as ISO/IEC 9899:1990

6.1.3.4 Character constants

The same as ISO/IEC 9899:1990 -~

6.1.4 String literals

The same as ISO/IEC 9899:1990
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6.1.5 Operators
The same as ISO/IEC 9899:1990 with ISO/IEC 9899/AM1

6.1.6 Punctuators

The same as ISO/IEC 9899:1990 with ISO/IEC 9899/AM1

6.1.7 Header names

The same as ISO/IEC 9899:1990

6.1.8 Preprocessing numbers

The same as ISO/IEC 9899:1990

<.1.9 Comments

The same as ISO/IEC 9899:1990

6.2 Conversions

The same as ISO/IEC 9899:1990

6.2.1 Arithmetic operands
6.2.1.1 Characters and integers

The same as ISO/IEC 9899:1990

6.2.1.2 Signed and unsigned integers

When a value with integral type is converted to another integral type, if the value can be represented by the new type, its value
is unchanged.

/hen a signed integer is converted to an unsigned integer with equal or grater size, if the value of the signed integer is

nonnegative, its value is unchanged. Otherwise: if the unsigned integer has grater size, the signed integer is first prompted to
the signed integer corresponding to the unsigned integer; the value is converted to unsigned by adding to it one grater than the
largest number that can be represented in the unsigned integer type.
When a value with integral type is demoted to an unsigned integer with smaller size, the result is the nonnegative remainder
on division by the number one grater than the largest unsigned number that can be represented in the type with smaller size.
When a value with integral type is demoted to a signed integer with smaller size, the least significant bits are preserved, and when
an unsigned integer is converted to its corresponding signed integer, all bits are preserved.

6.2.1.3 Floating and integral

The same as ISO/IEC 9899:1990

6.2.1.4 Floating types

The same as ISO/IEC 9899:1990

6.2.1.5 Usual arithmetic conversions

The same as ISO/IEC 9899:1990
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6.2.2 Other operands
6.2.2.1 Lvalues and function designators

The same as ISO/IEC 9899:1990

6.2.2.2 void

The same as ISO/IEC 9899:1990

6.2.2.3 Pointers

The same as ISO/IEC 9899:1990

6.3 Expressions

The same as ISO/IEC 9899:1990

6.3.1 Primary expressions

The same as ISO/IEC 9899:1990

6.3.2 Postfix operators

The same as ISO/IEC 9899:1990

6.3.2.1 Array subscripting

The same as ISO/IEC 9899:1990

6.3.2.2 Function calls

The same as ISO/IEC 9899:1990

6.3.2.3 Structure and union members

The same as ISO/IEC 9899:1990

6.3.2.4 Postfix increment and decrement operators

The same as ISO/IEC 9899:1990

6.3.3 Unary operators
The same as ISO/IEC 9899:1990

6.3.3.1 Prefix increment and decrement operators

The same as ISO/IEC 9899:1990

6.3.3.2 Address and indirection operators

The same as ISO/IEC 9899:1990

6.3.3.3 Unary arithmetic operators

The same as ISO/IEC 9899:1990
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6.3.3.4 The sizeof operators

The same as ISO/IEC 9899:1990

6.3.4 Cast operators

The same as ISO/IEC 9899:1990

6.3.5 Multiplicative operators
Syntax
N/C
Constraints
N/C
>emantics
The usual arithmetic conversions are performed on the operands.
The result of the binary * operator is the product of the operands.

The result of the / operator is the quotient from the division of the first operand by the second; the result of the % operator
is the remainder. In the both operations, if the value of the second operand is zero, the behavior is undefined.

When integers are divided and the division is inexact, if both operands are positive the result of the / operator is the largest
integer less than the algebraic quotient and the result of the % operator is positive. If either operand is negative, the result of

the / operator is the integer of lesser magnitude that is the nearest to the algebraic quotient. If the quotient a/b is representable,
the expression (a/b) * b+ a%b shall equal a.

6.3.6 Additive operators

The same as ISO/IEC 9899:1990

*.3.7 Bitwise shift operators
Syntax
N/C
Constraints
N/C
Semantics

The integral promotion are performed on each of the operands. The type of the result is that of the promoted left operand.
If the value of the right operand is negative or is grater than or equal to the width in bits of the promoted left operand, the
behavior is undefined.

The result of E1 << E2 is E1 left-shifted E2 bit operations; vacated bits are filled with zeros. If E1 has an unsigned type,
the value of the results is E1 multiplied by the quantity, 2 raised to the power E2, reduced modulo ULONG_MAX+1 if E1
has type unsigned long, UINT_MAX+1 otherwise. (The constants ULONG_MAX and UINT_MAX are defined in the
header < limits.h >.)

The result of E1 >> E2 is E1 right-shifted E2 bit positions. If E1 has an unsigned type or if E1 has a signed type and a
nonnegative value, the value of the result is integral part of the quotient of E1 divided by the quantity, 2 raised to the power
E2. If E1 has a signed type and a negative value, the sign is preserved; vacated bits are filled with ones in a two's-complement
representation.
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6.3.8 Relational operators

The same as ISO/IEC 9899:1990

6.3.9 Equality operators

The same as ISO/IEC 9899:1990

6.3.10 Bitwise AND operator

The same as ISO/IEC 9899:1990

6.3.11 Bitwise exclusive OR operator

The same as ISO/IEC 9899:1990

6.3.12 Bitwise inclusive OR operator

The same as ISO/IEC 9899:1990

6.3.13 Logical AND operator

The same as ISO/IEC 9899:1990

6.3.14 Logical OR operator

The same as ISO/IEC 9899:1990

6.3.15 Conditional operator

The same as ISO/IEC 9899:1990

6.3.16 Assignment operators

The same as ISO/IEC 9899:1990

6.3.16.1 Simple assignment

The same as ISO/IEC 9899:1990

6.3.16.2 Compound assignment

The same as ISO/IEC 9899:1990

6.3.17 Comma operator

The same as ISO/IEC 9899:1990

6.4 Constant expressions

The same as ISO/IEC 9899:1990

6.5 Declarations

The same as ISO/IEC 9899:1990
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—_ 6.5.1 Storage-class specifiers

The same as ISO/IEC 9899:1990

6.5.2 Type specifiers
The same as ISO/IEC 9899:1990

6.5.2.1 Structure and union specifiers

The same as ISO/IEC 9899:1990

6.5.2.2 Enumeration specifiers

The same as ISO/IEC 9899:1990

“.2.3 Tags

The same as ISO/IEC 9899:1990

6.5.3 Type qualifiers

The same as ISO/IEC 9899:1990

6.5.4 Declarators

The same as ISO/IEC 9899:1990

6.5.4.1 Pointer declarators

The same as ISO/IEC 9899:1990

6.5.4.2 Array declarators

The same as ISO/IEC 9899:1990

6.5.4.3 Function declarators (including prototypes)

The same as ISO/IEC 9899:1990

6.5.5 Type names

The same as ISO/IEC 9899:1990

6.5.6 Type definitions
The same as ISO/IEC 9899:1990

6.5.7 Inmitialization

o The same as ISO/IEC 9899:1990

6.6 Statements

The same as ISO/IEC 9899:1990

SPIRIT C Language-1994(E)
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6.6.1 Labeled statements

The same as ISO/IEC 9899:1990

6.6.2 Compound statement, or block

The same as ISO/IEC 9899:1990

6.6.3 Expression and null statements

The same as ISO/IEC 9899:1990

6.6.4 Selection statements

The same as ISO/IEC 9899:1990

6.6.4.1 The if statement

The same as ISO/IEC 9899:1990

6.6.4.2 The switch statement

The same as ISO/IEC 9899:1990

6.6.5 Iteration statements

The same as ISO/IEC 9899:1990

6.6.5.1 The while statement

The same as ISO/IEC 9899:1990

6.6.5.2 The do statement

The same as ISO/IEC 9899:1990

6.6.5.3 The for statement

The same as ISO/IEC 9899:1990

6.6.6 Jump statements

The same as ISO/IEC 9899:1990

6.6.6.1 The goto statement

The same as ISO/IEC 9899:1990

6.6.6.2 The continue statement

The same as ISO/IEC 9899:1990

6.6.6.3 The break statement

The same as ISO/IEC 9899:1990
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6.6.6.4 The return statement

The same as ISO/IEC 9899:1990

6.7 External definitions

The same as ISO/IEC 9899:1990

6.7.1 Function definitions

The same as ISO/IEC 9899:1990

6.7.2 External object definitions

The same as ISO/IEC 9899:1990

~ 8 Preprocessing directives

The same as ISO/IEC 9899:1990

6.8.1 Conditional inclusion

The same as ISO/IEC 9899:1990

6.8.2 Source file inclusion

The same as ISO/IEC 9899:1990

6.8.3 Macro replacement

The same as ISO/IEC 9899:1990

6.8.3.1 Argument substitution

The same as ISO/IEC 9899:1990

6.8.3.2 The # operator

The same as ISO/IEC 9899:1990

6.8.3.3 The #3# operator

The same as ISO/IEC 9899:1990

6.8.3.4 Rescanning and further replacement

The same as ISO/IEC 9899:1990

6.8.3.5 Scope of macro definitions

The same as ISO/IEC 9899:1990

6.8.4 Line control

The same as ISO/IEC 9899:1990

SPIRIT C Language-1994(E)
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6.8.5 Error directive

The same as ISO/IEC 9899:1990

6.8.6 Pragma directive

The same as ISO/IEC 9899:1990

6.8.7 Null directive

The same as ISO/IEC 9899:1990

6.8.8 Predeflned macro names
The following macros names shall be defined the implementation:
—LINE_ The line number of the current source line (a decimal constant).

~FILE_ The presumed name of the source line (a character string literal).

—DATE_ - The date of translation of the source file (a character string literal of the form "Mmm dd YYyy", where the names
of the months are the same as those generated by the asctime function, and the first character of dd is a space character if
the value is less than 10). If the date of translation is not available, an implementation-defined valid date shall be supplied.

—TIME_. The time of translation of the source file (a character string literal of the form "hh:mm:ss" as in the time generated
by the asctime function). If the time of translation is not available, an implementation-defined valid time shall be supplied.

—STDC_ The decimal constant 1, intended to indicate a conforming implementation of ISO /IEC 9899:1990.

—STDC_VERSION_ The decimal constant 199407, intended to indicate an implementation conforming to ISO/IEC
9899/AML..... .

The value of the predefined macros (except for _LINE_ and —FILE_) remain constant throughout the translation unit.

None of these macro names, nor the identifier defined, shall be the sub ject of a #define or a #undef preprocessing directive.
All predefined macro names shall being with a leading underscore followed by an uppercase letter or a second underscore.

NOTE — The decimal constant 199407 for _STDC._.VERSION_ is subject to be change at the official publication of the ISO/IEC
9899/AM1.

6.9 Future language directions
6.9.1 External names

The same as ISO/IEC 9899:1990

6.9.2 Character escape sequences

The same as ISO/IEC 9899:1990

6.9.3 Storage-class specifiers

The same as ISO/IEC 9899:1990

6.9.4 Function declarators

The same as ISO/IEC 9899:1990

6.9.5 Function definitions

The same as ISO/IEC 9899:1990
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6.9.6 Array parameters
The same as ISO/IEC 9899:1990

7 Library
7.1 Introduction
7.1.1 Definitions of terms

The same as ISO/IEC 9899:1990 with ISO/IEC 9899/AM1

7.1.2 Standard headers

The same as ISO/IEC 9899:1990 with ISO/IEC 9899/AM1

7.1.3 Reserved identifiers

The same as ISO/IEC 9899:1990

7.1.4 Errors <errno.h>

The same as ISO/IEC 9899:1990 with ISO/IEC 9899/AM1

7.1.5 Limits <float.h> and <limits.h>

The same as ISO/IEC 9899:1990

7.1.6 Common definitions <stddef.h>

The same as ISO/IEC 9899:1990

7.1.7 Use of library functions

The same as ISO/IEC 9899:1990

.2 Diagnostics <assert.h>

The same as ISO/IEC 9899:1990

7.2.1 Program diagnostics
7.2.1.1 The assert macro

The same as ISO/IEC 9899:1990

7.3 Character handling <ctype.h>

The same as ISO/IEC 9899:1990

7.3.1 Character testing functions

The same as ISO/IEC 9899:1990

7.3.1.1 The isalnum function

The same as ISO/IEC 9899:1990

SPIRIT C Language-1994(E)
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7.3.1.2 The isalpha function
The same as ISO/IEC 9899:1990

7.3.1.3 The iscntrl function

The same as ISO/IEC 9899:1990

7.3.1.4 The isdigit function

The same as ISO/IEC 9899:1990

7.3.1.5 The isgraph function

The same as ISO/IEC 9899:1990

7.3.1.86 The islower function

The same as ISO/IEC 9899:1990

7.3.1.7 The isprint function

The same as ISO/IEC 9899:1990

7.3.1.8 The ispunct function

The same as ISO/IEC 9899:1990

7.3.1.9 The isspace function

The same as ISO/IEC 9899:1990

7.3.1.10 The isupper function

The same as ISO/IEC 9899:1990

7.3.1.11 The isxdigit function

The same as ISO/IEC 9899:1990

7.3.2 Character case mapping functions

7.3.2.1 The tolower function

The same as ISO/IEC 9899:1990

7.3.2.2 The toupper function

The same as ISO/IEC 9899:1990

7.4 Localization <locale.h>

The same as ISO/IEC 9899:1990

16
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7.4.1 Locale control
7.4.1.1 The setlocale function

The same as ISO/IEC 9899:1990

7.4.2 Numeric formatting convention inquiry
7.4.2.1 The localeconv function
Synopsis
N/C
Description

The localeconv function sets the components of an object with type struct lconv with values appropriate for the formatting
of numeric quantities (monetary and otherwise) according to the rules of the current locale.

. «e members of the structure with type char * are pointers to strings, any of which (except decimal_point) can point to "", to
indicate that the value is not available in the current locale or is of zero length. The members with type char are nonnegative
numbers, any of which can be CHAR_MAX to indicate that the value is not available in the current locale. The members
include the following:
char *decimal_point
The decimal-point character used to format nonmonetary quantities.
char *thousands_sep
The character used to separate groups of digits before the decimal-point character in formatted nonmonetary quantities.
char *grouping
A string whose elements indicate the size of each group of digits in formatted nonmonetary quantities.
char *int_curr_symbol
The international currency symbol applicable to the current locale. The first three characters contain the alphabetic
international currency symbol in accordance with those specified in ISO 4217:1987. The forth character (immediately
preceqing the null character) is the character used to separate the international currency symbol from the monetary
quantity.
char *currency_symbol
The local currency symbol applicable to the current locale.
char *mon_decimal_point
The decimal-point used to format monetary quantities.
char *mon_thousands_sep
The separator for groups of digits before the decimal-point in formatted monetary quantities.
char *mon_grouping
A string whose elements indicate the size of each group of digits in formatted monetary quantities.
char *positive_sign
The string used to indicate a nonnegative-valued formatted monetary quantity.

char snegative_sign

The string used to indicate a negative-value formatted monetary quantity.

17
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char int_frac_digits

The number of fractional digits (those after the decimal-point) to be displayed in a internationally formatted monetary
quantity.

char frac_digits
The number of fractional digits (those after the decimal-point) to be displayed in a formatted monetary quantity.
char p_cs_precedes

Set to 1 or 0 if the currency._symbol or int_curr_symbol respectively preceeds or succeeds the value for a nonnegative
formatted monetary quantity.

char p_sep_by_space
Set to 1 or 0 if the currency._symbol or int_curr_symbol ;from the value for a nonnegative formatted monetary quantity.
Set to 1 if a spece separates the symbol from the value; and set to 2 of a space separates the symbol and the sign string, if

adjacent.

char n_cs_precedes

Set to 1 or 0 if the currency_symbol or int_curr.symbol respectively precedes or succeeds the value for a negative

formatted monetary quantity.
char n_sep_by._space
Set to 1 or 0 if the currency_symbol or int_curr_symbol jfrom the value for a negative formatted monetary quantity.

Set to 1 of a space separates the symbol from the value; and set to 2 of a space separates the symbol and the sign string,
if adjacent.

char p_sign_posn

Set to a value indicating the positioning of the positive_sign for a nonnegative formatted monetary quantity.
char n_sign_posn

Set to a value indicating the positioning of the negative_sign for a negative formatted monetary quantity.
The elements of grouping and mon_grouping are interpreted according to the following: -

CHAR_MAX No further grouping is to be performed.
0 The previous element is to be repeatedly used for the remainder of the digits.

other ) The integer value is the number of digits that comprise the current group. The next element is examined to determine
the size of the next group of digits before the current group.

The value of p_sign_posn and n_sign_posn is interpreted according to the following:

Parentheses surround the quantity and currency.symbol or int_curr_symbol.

The sign string precedes the quantity and currency.-symbol or int.curr.symbol.
The sign string succeeds the quantity and currency.symbol or int.curr_symbol.
The sign string immediately precedes the currency.symbol or int_curr_symbol.
The sign string immediately succeeds the currency.symbol or int_curr.symbol.

W= O

Returns
N/C
Example

N/C

7.5 Mathematics <math.h>

The same as ISO/IEC 9899:1990
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7.5.1 Treatment of error conditions

The same as ISO/IEC 9899:1990

7.5.2 Trigonometric functions
7.5.2.1 The acos function

The same as ISO/IEC 9899:1990

7.5.2.2 The asin function

The same as ISO/IEC 9899:1990

7.5.2.3 The atan function

The same as ISO/IEC 9899:1990

7.5.2.4 The atan2 function

The same as ISO/IEC 9899:1990

7.5.2.5 The cos function

The same as ISO/IEC 9899:1990

7.5.2.6 The sin function

The same as ISO/IEC 9899:1990

7.5.2.7 The tan function

The same as ISO/IEC 9899:1990

7.5.3 Hyperbolic functions
'5.3.1 The cosh function

The same as ISO/IEC 9899:1990

7.5.3.2 The sinh function

The same as ISO/IEC 9899:1990

7.5.3.3 The tanh function

The same as ISO/IEC 9899:1990

7.5.4 Exponential and logarithmic functions

7.5.4.1 The exp function

The same as ISO/IEC 9899:1990

7.5.4.2 The frexp function

The same as ISO/IEC 9899:1990

SP1RI1T C Language-1994(E)
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7.5.4.3 The ldexp function
The same as ISO/IEC 9899:1990

7.5.4.4 The log function

The same as ISO/IEC 9899:1990

7.5.4.5 logl0 function
The same as ISO/IEC 9899:1990

7.5.4.6 the modf function

The same as ISO/IEC 9899:1990

7.5.5 Power functions
7.5.5.1 The pow function

The same as ISO/IEC 9899:1990

7.5.5.2 The sqrt function

The same as ISO/IEC 9899:1990

7.5.6 Nearest integer, absolute value, and remainder functions
7.5.6.1 The ceil function

The same as ISO/IEC 9899:1990

7.5.6.2 The fabs function

The same as ISO/IEC 9899:1990

7.5.6.3 The floor function

The same as ISO/IEC 9899:1990

7.5.6.4 The fmod function
Synopsis
N/C
Description
N/C
Returns

The fmod function returns the value x - § = Y, for some integer i such that, if y is nonzero, the result has the same sign as x
and magnitude less than the magnitude of y. If y is zero, fmod function returns zero and errno may be set to EDOM.

7.6 Nonlocal jumps <setjump.h>
The same as ISO/IEC 9899:1990
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7.6.1 Save calling environment
7.6.1.1 The setjump macro

The same as ISO/IEC 9899:1990

7.6.2 Restore calling environment
7.6.2.1 The longjmp function

The same as ISO/IEC 9899:1990

7.7 Signal handling <signal.h>
The same as ISO/IEC 9899:1990

7.7.1 Specify signal handling
..(.1.1 The signal function

The same as ISO/IEC 9899:1990

7.7.2 Send signal
7.7.2.1 The raise function

The same as ISO/IEC 9899:1990

7.8 Variable arguments <stdarg.h>

The same as ISO/IEC 9899:1990

7.8.1 Variable argument list access macros

The same as ISO/IEC 9899:1990

.8.1.1 The va_start macro

The same as ISO/IEC 9899:1990

7.8.1.2 The va_arg macro

The same as ISO/IEC 9899:1990

7.8.1.3 The va_end macro

The same as ISO/IEC 9899:1990

7.9 Input/output <stdio.h>

7.9.1 Introduction

The same as ISO/IEC 9899:1990 with ISO/IEC 9899/AM1

7.9.2 Streams

The same as ISO/IEC 9899:1990 with ISO/IEC 9899/AM1

Srimii U Language-ivv4(l)
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7.9.3 Files

The same as ISO/IEC 9899:1990 with ISO/IEC 9899/AM1

7.9.4 Operations on files
7.9.4.1 The remove function

The same as ISO/IEC 9899:1990

7.9.4.2 The rename function

The same as ISO/IEC 9899:1990

7.9.4.3 The tmpfile function

The same as ISO/IEC 9899:1990

7.9.4.4 The tmpnam function

The same as ISO/IEC 9899:1990

7.9.5 File access function
7.9.5.1 The fclose function

The same as ISO/IEC 9899:1990

7.9.5.2 The flush function

The same as ISO/IEC 9899:1990

7.9.5.3 The fopen function

The same as ISO/IEC 9899:1990

7.9.5.4 The freopen function

The same as ISO/IEC 9899:1990

7.9.5.5 The setbuf function

The same as ISO/IEC 9899:1990

7.9.5.6 The setvbuf function

The same as ISO/IEC 9899:1990

7.9.6 Formatted input/output functions
7.9.6.1 The fprintf function
Synopsis

N/C

Description
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The fprintf function writes output to the stream pointed to by stream, under control of the string pointed to bt format that
specifies how subsequent arguments are covered for output. If there are insufficient arguments for the format, the behavior is
undefined. If the format is exhausted while arguments remain, the excess arguments are evaluated (as always) but are otherwise
ignored. The fprintf function returns when the end of the format string is encountered.

The format shall be a multibyte character sequence, beginning and ending in its initial shift state. The format is composed of
zero or more directives: ordinary multibyte character (not %), which are copied unchanged to the output stream; and conversion
specifications, each of which results in fetching zero or more subsequent arguments.

Conversions can be applied to the nthe argument after the format in the argument list, rather than to the next unused argument.
In this case, the conversion character % (see below) is replaced by the sequence %n$, where n is a decimal integer in the range [1,
{NL_.ARGMAX]}], giving the position of the argument in the argument list. This feature provides for the definition of format strings
that select arguments in an order appropriate to specific languages.

In format strings containing the %n$ form of conversion specifications, numbered arguments in the argument list can be referenced
ifrom the format string as many times as required.

Each conversion specification is introduced be the character %. After the %, the following appear in sequence:

— Zero or more flags (in any other) that modify the meaning of the conversion specification.

An optional minimum field width. If the converted value has fewer characters than the field width, it will be padded with
spaces (by default) on the left (or right, if the left adjustment flag, described later, has been given) to the field width. The
field width takes the form of an asterisk # (described later) or a decimal integer.

— An optional precision that gives the minimum number of digits to appear for the d, i, o, u, x, and X conversions, the
numebr of digits to appear after the decimal-point character for e. E, and f conversions, the maximum number of significant
digits for the g and G conversions, or the maximum number of characters to be written from a string in s conversion. The
precision takes the form of a period (.) followed either by an asterisk * (described later) or by an optional decimal integer;
if only the period is specified, the precision is taken as zero. If a precision appears with any other conversion specifier, the
behavior is undefined.

— An optional h specifying that a following d, i, 0, u, x, or X conversion specifier applies to a short int or unsigned short
int argument (The argument will have been promoted according to the integral promotions, and its value shall be converted
to short int or unsigned short int before printing); an optional h specifying that a followmg n conversion specifier applies
to a pointer to a short int argument; an optional 1 (ell) specifying that a following d, i, 0, x, or X conversion specifier applies
to a long int or unsigned long int argument; an optional 1 specifying that a following n conversion specifier applies to a
pointer to a long int argument; an optional 1 specifying that a following c conversion specifier applies to a wint_t argument;
an optional 1 specifying that a following s conversion specifier applies to a pointer to a wchar_t argument; or an optional L
specifying that a following e, E, f, g, or G conversion specifier applies to a long double argument, if an h, 1, or L appears
with any other conversion specifier, the behavior is undefined.

— A character that specifies the type of conversion to be applied..

As noted above, a field width, or precision, or both may be indicated by an asterisk. In this case, an int argument supplies

1e field width or precision. The arguments specifying field width, or precision, or both, shall appear (in that order) before
the argument (if any) to be converted. A negative field width argument is taken as a — flag followed by a positive field
width. A negative precision argument is taken as if the precision were omitted. In format strings containing the %n$ form of a
conversion specification, a field width or precision may be indicated by the sequence +m$, where m is a decimal integer in the range
[1, {NL.LARGMAX}] giving the position in the argument list (after the format argument) of an integer argument containing the field
width or precision, for example:

printf ("%1$d:%2$.+3$d:%4$.+#38d \n",
hour, min, precision, sec );

The format can contain either numbered argument specifications (that is, %n$ and *+m$), or numbered argument specifications (that
is, % and *), but normally not both. The only exception to this is that %% can be mixed with the %m$ form. The results of mixing
numbered and unnumbered argument specifications in a format string are undefined. When numbered argument specifications are
used, specifying the N'th argument requires that all the leasing arguments, from the first to the (N—1)th, are specified in the format
string.

The flag characters and their meanings are

> The integer portion of the result of a decimal conversion (%1, %d, %u, %f, %g or %G) will be formatted with thousands' grouping
characters. For other conversions the behavior is undefined. The non-monetary grouping character is used.

— The result if the conversion will be left-justified within the field. (It will be right-justified if this flag is not specified.)

+ The result of a signed conversion will always begin with a plus or minus sign. (It will begin with a sign only when a negative
value is converted if this flag is not specified.)
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space If the first character of a signed conversion is not a sign, or of a signed conversic:m results in no characters, a space will
be prefixed to the result. If the space and + flags both appear, the space flag will be ignored.

# The result is to be converted an “alternate form.” For o conversion, it increases the precision to force the first digit of
the result to be a zero, FOr x (or X) conversion, a nonzero result will have 0x (or 0X prefixed to it. For e, E, f,. g and G
conversions, the result will always contain a decimal-point characters, even if no digits follow it. (Normally, a decuna.l:pomt
character appears in the result of these conversions only if a digit follows ot.) For g and G conversions, trailing zeros will not
be removed from the results. For other conversions, the behavior is undefined.

0 Ford,i o u,x X, e E,f g, and G conversions, leading zeros (following any indication of §ign or base) are used to pad
the field width; no space padding is performed. If the 0 and — flags both appear, the 0 ﬂag.wxll be xgnoreq. F:or q,i0,u,
x, and X conversions, if a precision is specified, the 0 flag will be ignored. For other conversions, the behavior is undefined.

The conversion specifiers and their meanings are -

d,i The int argument is converted to signed decimal.in-the style [—~/dddd. The précision specifies the minimum number of
digits to appear; if the value being converted can be represented in fewer digits, it will be expanded with leading zeros. The
default precision is 1. The result if converting a zero value with a precision of zero is no character.

o,u,x,X The unsigned int argument is converted to unsigned octal (o), unsigned decimal (u), or unsigned hexadecimal
notation (x or X) in the style dddd; the letters abcdef are used for x conversion and the letters ABCDEF for X conversion.
The precision specifies the minimum number of digits to appear; if the value being converted can be represented in fewer
digits, it will be expanded with leading zeros. The default precision is 1. The result of converting a zero value with a precision
of zero is no characters.

f The double argument is converted to decimal notation in the style /~]/ddd.ddd, where the number of digits after the decimal-
point character is equal to the precision specification. If the precision is missing, it is taken as 6; if the precision is zero and the
# flag is not specified, no decimal-point character appears. If a decimal-point character appears, at least one digit appears
before it. The value is rounded to appropriate number of digits.

e,E The double argument is converted the style [~]d.dddexdd, where there is one digit before the decimal-point character
(which is nonzero if the argument is nonzero) and the number of digits after it is equal to the precision; if the precision is
missing, it is taken as 6; if the precision is zero and the # flag is not specified, no decimal-point character appears. The
value is rounded to the appropriate number of digits. The E conversion specifier will produce a number with E instead e
introducing the exponent. The exponent always contains at least two digits. If the value is zero, the exponent is zero.

8/G The double argument is converted in style f or e (or in style E in the case of a2 G conversion specifier), with the precision
specifying the number of significant digits. If the precision is zero, it is taken as 1. The style used depends on the value
converted; style e (or E) will be used only if the exponent resulting from such a conversion is less than —4. or grater than or
equal to the precision. Trailing zeros are removed from the fractional portion of the result; a decimal-point character appears
only if it is followed by a digit.

¢ If no 1 qualifier is present, the int argument is converted- to-an unsigned char, and the resulting character is written.
Otherwise, the wint_t argument is converted as if by an Is conversion specification with no precision and an argument that
points to a two-element array of wchar.t, the first element containing wint_t argument to the lc conversion specification
and the second a null wide character.

8 I no 1 qualifier is present, the argument shall be a pointer to an array of character type. Characters from the array are -

written up to (but not including) a terminating null character. If the precision is specified, no more than that many characters
are written. If the precision is not specified or is grater than the size of the array, the array shall contain a null character.

If an 1 qualifier is present, the argument shall be a pointer to an array of wchar._t type. Wide characters from the array are
converted to multibyte characters (each as if by a call to the wertomb function, with the conversion state described by an
mbstate.t object initialized to zero before the first wide character is converted) up to and including a terminating null wide
character. The resulting multibyte characters are written up to (but not including) the terminating null character (byte). If
no precision is specified, the array shall contain a null wide character. If a precision is specified, no more than that many
characters (bytes) are written (including shift sequences, if any), and the array shall contain a null wide character if, to equal
the multibyte character sequence length given by the precision, the function would need to access a wide character one past
the end of the array. In no case is partial multibyte character written.

P The argument shall be a pointer to void. The value of the pointer is converted to a sequence of printable characters, in an
implementation-defined manner.

n The argument shall be a pointer to an integer into which is written the number of characters written to the output stream
so far by this call to fprintf. No argument is converted.

% A % is written. No argument is converted. The complete conversion specification shall be %%.

If a conversion specification is invalid, the behavior is undefined.

If any argument is', or points to, a union or an aggregate (except for an array of character type using %s conversion, or a pointer
using %p conversion), the behavior is undefined.
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In no case does a nonexistent or small field width cause truncation of a field; if the result of a conversion is wider than the field
width, the field is expanded to contain the conversion result.

Returns
N/C
Example

N/C

7.9.6.2 The fscanf function
Synopsis

N/C
Description

" e fsacnf function reads input from the stream pointed to by stream, under control of the string pointed to by format

.at specifies the admissible input sequences and how they are to be converted for assignment, using subsequent arguments
as pointed to the objects to receive the converted input. If there are insufficient arguments for the format, the behavior is
undefined. If the format is exhausted while arguments remain, the excess arguments are evaluated (as always) but are otherwise
ignored.

Conversions can be applied to the nth argument after the format in the argument list, rather than to the next unused argument.
In this case, the conversion character % (see below) is replaced by the sequence %n$, where n is a decimal integer in the range
[1,{NLLARGMAX}]. This feature provided for the definition of format string that select arguments in an order appropriate to specific
languages. In format strings containing the %n$ form of conversion specifications, it is unspecified whether numbered arguments in
the argument list can be referenced from the format string more than once.

The format can contain either form of a conversion specification, that is, % or %n$, but the two forms cannot normally be mixed
within a single format string. The only exception to this is that %% or %=* can be mixed with the %n$ form.

The formant shall be a multibyte character sequence, beginning and ending in its initial shift state. The format is composed
of zero or more directives: one or more white-space characters; an ordinary multibyte character (neither % nor a white-space
character); or a conversion specification. Each conversion specification is introduced by the character %. After the %, the
following appear in sequence:

— An optional assignment-suppressing character *.
— An optional nonzero decimal integer that specifies the minimum field width.

— An optional h, 1 (ell) or L indicating the size of the receiving object. The conversion specifiers d, i, and n shall be preceded
by h if the corresponding argument is a pointer to short int rather than a pointer to int, or by 1 if it is a pointer to long
int. Similarly, the conversion specifiers 0, u, and x shall be preceded by h if the corresponding argument is a pointer to
unsigned short int rather than a pointer to unsigned int, or by 1if it is a pointer to unsigned long int. The conversion
specifiers c, 8, and [ shall be preceded by 1 if the corresponding argument is a pointer to wchar_t rather than a pointer to a
character type. Finally, the conversion specifiers e, f, and g shall be preceded by 1 if the corresponding argument is a pointer
to double rather than a pointer to a float, or by L if it is a pointer to long double. If an h, 1, or L appears with any other
conversion specifier, the behavior is undefined.

— A character that specifies the type of conversion to be applied. The valid conversion specifiers are described below.

The fscanf function executes each directive of the format in turn. If a directive fails, as detailed below, the fscanf function
returns. failures are described as input failures (due to the unavailability of input characters), or matching failures (due to
inappropriate input).

A directive composed of white-space character(s) is executed by reading input up to the first non-white-space character (which
remains unread), or until no more characters can be read.

A directive that is an ordinary multibyte character is executed by reading the next characters of the stream. If one of the
characters differs from one composing the directive, the directive fails, and the differing and subsequent characters remain
unread.

A directive that is a conversion specification defines a set of matching input sequences, as described below for each specifier. A
conversion specification is executed in the following steps:
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Input white-space characters (as specified by the isspace function) are skipped, unless the specification includes a [Lc,orn
specifier.

An input item is read from the stream, unless the specification includes an n specifier. An input.it.em is c.:le_ﬁfled as the longest
matching sequence of input characters, unless that exceeds a specified field width,' in which case it is the initial su.bseqn?nce ?f
that length in the sequence. The first character, if any, after the input item remains unread. If the lepgth of the input item is
zero, the execution of the directive fails; this condition is matching failure unless end-of-file, an encoding error, or a read error
prevented input from the stream, in which case it is an input failure. Except in the case of a % specifier, the input item (or, in
the case of a %n directive, the count of input characters) is converted to a type appropriate to the conversion specxﬁe_r. If the
input item is not a matching sequence, the execution of the directive fails: this condition is matching failure. Unless assignment
suppression was indicated by a #, the result of the conversion is placed in the object pointed to by 'the 'ﬁr_st argument followu}g
the format. argument that has not already received a conversion result if the conversion specification is lntroduced. by %, or in
the nth argument if introduced by the character sequence %n$. If the object does not have an appropriate type, or if the result
of the conversion cannot be represented in the space provided, the behavior is undefined.

The following conversion specifiers are valid:

d Matches an optionally signed decimal integer, whose format is the same as expected for the subject sequence of the strtol
function with the value 10 for the base argument. The corresponding argument shall be a pointer to integer.

i Matches an optionally signed integer, whose format is the same as expected for the subject sequence of the strtol function
with the value 0 for the base argument. The corresponding argument shall be a pointer to integer.

o Matches an optionally signed octal integer, whose format is the same as expected for the sub ject sequence of the strtol

function with the value 8 for the base argument. The corresponding argument shall be a pointer to integer.

u Matches an optionally signed decimal integer, whose format is the same as expected for the subject sequence of the strtol
function with the value 10 for the base argument. The corresponding argument shall be a pointer to unsigned integer.

x Matches an optionally signed hexadecimal integer, whose format is the same as expected for the subject sequence of the
strtol function with the value 16 for the base argument. The corresponding argument shall be a pointer to unsigned integer.

e,f,g Matches an optionally signed floating-point number, whose format is the same as expected for the sub ject string of the
strtod function. The corresponding argument shall be a pointer to floating.

s Matches a sequence of non-white-space characters. If no 1 qualifier is present, the corresponding argument shall be a pointer
to a character array large enough to accept the sequence and terminating null character, which will be added automatically.
If an 1 qualifier is present, the input shall be a sequence of multibyte characters that begins in the initial shift state. Each
multibyte character is converted to a wide character as if by a call to the mbrtowc function, with the conversion state
described by an mbstate.t object initialized to zero before the first multibyte character is converted. The corresponding
argument shall be a pointer to an array of wchar_t large enough to accept the sequence and the terminating null wide
character, which will be added automatically.

[ Matches a nonempty sequence of characters from a set of expected characters (the scanset). If no 1 qualifier is present, the
corresponding argument shall be a pointer to a character array large enough to accept the sequence and a terminating null
character, which will be added automatically. If an 1 qualifier is present, the input shall be a sequence of multibyte characters

that begins in the initial shift state. Each multibyte character is converted to a wide character as of by a call to the mbrtowe - .

function, with the conversion state described by an mbstate_t object initialized to zero before the first multibyte character
is converted. The corresponding argument shall be a pointer to an array of wchar_t large enough to accept the sequence
and terminating null wide character, which will be added automatically. The conversion specifier includes all subsequent
characters in the format string up to and including the matching right bracket 1. The characters between the brackets is
a circumflex (*), in which case the scanset contains all characters that do not appear in the scanlist between the circumflex
and the right bracket. If the conversion specifier begins with [] or [*], the right bracket character is in the scanlist and the
next bracket character is the matching right bracket that ends the specification; otherwise the first bracket character is the
one that ends the specification. If a — character is in the scanlist and is not the first, nor the second where the first character
is a °, nor the last character, the behavior is implementation-defined.

¢ Matches a sequence of characters of the number specified by the field width (1 if no field width is present in the directive).
If no 1 qualifier is present, the corresponding argument shall be a pointer to a character array large enough to accept the
sequence. No null character is added. If an 1 qualifier is present, the input shall be a sequence of multibyte character that
begins in the initial shift state. Each multibyte character in the sequence is converted to a wide character as of by a call to the
mbrtowc function, with the conversion state described by an mbstate_t object initialized to zero before the first multibyte
character is converted. The corresponding argument shall be a pointer to the initial element of an array of wchar.t large
enough to accept the reslting sequence of wide characters. No null wide character is added.

P Matches an implementation-defined set of sequences, which should be the same as the set of sequences that may be produced
})y the %p conversion of the fprintf fanction. The corresponding argument shall be a pointer to a pointer to void. The
interpretation of the input item is implementation-defined. If the input item is a value converted earlier during the same

prog:lam execution, the pointer that results shall compare equal to that value; otherwise the behavior of the %p conversion
is undefined.
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n No input is consumed. The corresponding argument shall be a pointer to integer into which is to be written the number
of characters read from the input stream so far by this call to the fscanf function. Execution of a %n directive does not
increment the assignment count returned at the completion of execution of the fscanf function.

% Matches a single %; no conversion or assignment occurs. The complete conversion specification shall be %%.
If a conversion specification is invalid, the behavior is undefined.
The conversion specifiers E, G, and X are also valid and behave the same as, respectively, e, g, and x.
If end-of-file is encountered during input, conversion is terminated. If end-of-file occurs before any characters matching the
current directive have been read (other than leading white space, where permitted), execution of the current directive terminates
with an input failure; otherwise, unless execution of the current directive is terminated with a matching failure, execution of
the following directive (if any) is terminated with an input failure.-
If conversion terminates on a conflicting input character, the offending input character is left unread in the input stream. trailing
white space (including new-line characters) is left unread unless matched by a directive. The success of literal matches and
suppressed assignments is not directly determinable other than via the %n directive.
Returns

N/C

Examples

N/C

7.9.6.3 The printf function

In addtion to the requirements specified by ISO/IEC 9899:1990 with ISO/IEC 9899/AM1, the same modification on
conversion specification with fprintf function is applied.

7.9.6.4 The scanf function

In addtion to the requirements specified by ISO/IEC 9899:1990 with ISO/IEC 9899/AM1, the same modification on
conversion specification with fscanf function is applied.

7.9.6.5 The sprintf function

In addtion to the requirements specified by ISO/IEC 9899:1990 with ISO/IEC 9899/AM1, the same modification on
conversion specification with fprintf function is applied.

7.9.6.6 The sscanf function

In addtion to the requirements specified by ISO/IEC 9899:1990 with ISO/IEC 9899/AM1, the same modification on
conversion specification with fscanf function is applied.

7.9.6.7 The viprintf function

In addtion to the requirements specified by ISO/IEC 9899:1990 with ISO/IEC 9899/AM1, the same modification on
conversion specification with fprintf function is applied.

7.9.6.8 The vprintf function

In addition to the requirements specified by ISO/IEC 9899:1990 with ISO/IEC 9899/AM1, the same modification on
conversion specification with fprintf function is applied.

7.9.7 Character input/output functions
7.9.7.1 The fgetc function

The same as ISO/IEC 9899:1990
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7.9.7.2 The fgets function

The same as ISO/IEC 9899:1990

7.9.7.3 The fputc function

The same as ISO/IEC 9899:1990

7.9.7.4 The fputs function

The same as ISO/IEC 9899:1990

7.9.7.5 The getc function

The same as ISO/IEC 9899:1990

7.9.7.6 The getchar function

The same as ISO/IEC 9899:1990

7.9.7.7 The gets function

The same as ISO/IEC 9899:1990

7.9.7.8 The putc function

The same as ISO/IEC 9899:1990

7.9.7.9 The putchar function

The same as ISO/IEC 9899:1990

7.9.7.10 The puts function

The same as ISO/IEC 9899:1990

7.9.7.11 The ungetc function

The same as ISO/IEC 9899:1990

7.9.8 Direct input/output functions
7.9.8.1 The fread function

The same as ISO/IEC 9899:1990

7.9.8.2 The fwrite function

The same as ISO/IEC 9899:1990

7.9.8.3 The fgetpos function

The same as ISO/IEC 9899:1990

7.9.8.4 The fseek function

The same as ISO/IEC 9899:1990
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7.9.8.5 The fsetpos function

The same as ISO/IEC 9899:1990

7.9.8.6 The ftell function

The same as ISO/IEC 9899:1990

7.9.8.7 The rewind function

The same as ISO/IEC 9899:1990

7.9.9 Error-handling functions
7.9.9.1 The clearerr function

The same as ISO/IEC 9899:1990

1.9.9.2 The feof function

The same as ISO/IEC 9899:1990

7.9.9.3 The ferror function

The same as ISO/IEC 9899:1990

7.9.9.4 The perror function

The same as ISO/IEC 9899:1990

7.10 General utilities <stdlib.h>

The same as ISO/IEC 9899:1990

7.10.1 String conversion functions

The same as ISO/IEC 9899:1990

7.10.1.1 The atof function

The same as ISO/IEC 9899:1990

7.10.1.2 The atoi function

The same as ISO/IEC 9899:1990

7.10.1.3 The atol function

The same as ISO/IEC 9899:1990

7.10.1.4 The strtod function

The same as ISO/IEC 9899:1990

7.10.1.5 The strtol function

The same as ISO/IEC 9899:1990
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7.10.1.6 The strtoul function

The same as ISO/IEC 9899:1990

7.10.2 Pseudo-random sequence generation functions

7.10.2.1 The rand function

Synopsis
N/C

Description

The rand function computes a sequence of pseudo-random integers in the range 0 to RAND_MAX, with a period at least 232.

Returns
N/C
Environmental limit

N/C

7.10.2.2 the srand function

The same as ISO/IEC 9899:1990

7.10.3 Memory management functions

The same as ISO/IEC 9899:1990

7.10.3.1 The calloc function

The same as ISO/IEC 9899:1990

7.10.3.2 The free function

The same as ISO/IEC 9899:1990

7.10.3.3 The mﬂloc function

The same as ISO/IEC 9899:1990

7.10.3.4 The realloc function

The same as ISO/IEC 9899:1990

7.10.4 Communication with The environment

7.10.4.1 The abort function

The same as ISO/IEC 9899:1990

7.10.4.2 The atexit function

The same as ISO/IEC 9899:1990
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7.10.4.3 The exit function

The same as ISO/IEC 9899:1990

7.10.4.4 The getenv function

The same as ISO/IEC 9899:1990

7.10.4.5 The system function

The same as ISO/IEC 9899:1990

7.10.5 Searching and sorting utilities
7.10.5.1 The bsearch function

The same as ISO/IEC 9899:1990

7.10.5.2 The gsort function

The same as ISO/IEC 9899:1990

7.10.6 Integer arithmetic functions
7.10.6.1 The abs function

The same as ISO/IEC 9899:1990

7.10.6.2 The div function

The same as ISO/IEC 9899:1990

7.10.6.3 The labs function

The same as ISO/IEC 9899:1990

7.10.6.4 The ldiv function

The same as ISO/IEC 9899:1990

7.10.7 Multibyte character functions

The same as ISO/IEC 9899:1990

7.10.7.1 The mblen function

The same as ISO/IEC 9899:1990

7.10.7.2 The mbtowc function

The same as ISO/IEC 9899:1990

7.10.7.3 The wctomb function

The same as ISO/IEC 9899:1990
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7.10.7.4 The mbstowcs function

The same as ISO/IEC 9899:1990

7.10.7.5 The wcstombs function

The same as ISO/IEC 9899:1990

7.11 String handling <string.h>
7.11.1 String function conventions

The same as ISO/IEC 9899:1990

7.11.2 Copying functions
7.11.2.1 The memcpy function

The same as ISO/IEC 9899:1990

7.11.2.2 The memmove function

The same as ISO/IEC 9899:1990

7.11.2.3 The strcpy function

The same as ISO/IEC 9899:1990

7.11.2.4 The strncpy function

The same as ISO/IEC 9899:1990

7.11.3 Concatenation functions
7.11.3.1 The strcat function

The same as ISO/IEC 9899:1990

7.11.3.2 The strncat function

The same as ISO/IEC 9899:1990

7.11.4 Comparison functions

The same as ISO/IEC 9899:1990

7.11.4.1 The memcmp function

The same as ISO/IEC 9899:1990

7.11.4.2 The strcmp function

The same as ISO/IEC 9899:1990

7.11.4.3 The strcoll function

The same as ISO/IEC 9899:1990
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7.11.4.4 The strncmp function

The same as ISO/IEC 9899:1990

7.11.4.5 The strxfrm function

The same as ISO/IEC 9899:1990

7.11.5 Search functions
7.11.5.1 The memchr function

The same as ISO/IEC 9899:1990

7.11.5.2 The strchr function

The same as ISO/IEC 9899:1990

7.11.5.3 The strcspn function

The same as ISO/IEC 9899:1990

7.11.5.4 The strpbrk function

The same as ISO/IEC 9899:1990

7.11.5.5 The strrchr function

The same as ISO/IEC 9899:1990

7.11.5.6 the strspn function

The same as ISO/IEC 9899:1990

~.11.5.7 The strstr function

The same as ISO/IEC 9899:1990

7.11.5.8 The strtok function

The same as ISO/IEC 9899:1990

7.11.6 Miscellaneous functions
7.11.6.1 The memset function

The same as ISO/IEC 9899:1990

7.11.6.2 The strerror function

The same as ISO/IEC 9899:1990

7.11.6.3 The strlen function

The same as ISO/IEC 9899:1990
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7.12 Date and time <time.h>
7.12.1 Components of time

The same as ISO/IEC 9899:1990

7.12.2 Time manipulation functions
7.12.2.1 The clock function

The same as ISO/IEC 9899:1990

7.12.2.2 The difftime function

The same as ISO/IEC 9899:1990

7.12.2.3 The mktime function

The same as ISO/IEC 9899:1990

7.12.2.4 The time function

The same as ISO/IEC 9899:1990

7.12.3 Time conversion functions

The same as ISO/IEC 9899:1990

7.12.3.1 The asctime function

The same as ISO/IEC 9899:1990

7.12.3.2 The ctime function

The same as ISO/IEC 9899:1990

7.12.3.3 The gmtime function

The same as ISO/IEC 9899:1990

7.12.3.4 The localtime function

The same as ISO/IEC 9899:1990

7.12.3.5 The strftime function
Synopsis

N/C
Description

The strtime function places characters into the array pointed to be s as controlled by the string pointed to by format. The
format shall be a2 multibyte character sequence, beginning and ending in its initial shift state. The format string consists of zero
or more conversion specifiers and ordinary multibyte characters. A conversion specifier consists of a % character followed by a
character that determines the behavior of the conversion specifier. All ordinary multibyte characters (including the terminating
null character) are copies unchanged into the array. If copying takes place between objects that overlap, the behavior is
undefined. No more than maxsize characters are placed into the array. Each conversion specifier is replaced by appropriate

characters as described in the following list. The appropriate characters are determined by the LC_TIME category of the
current locale and by the value contained in the structure pointed to by timeptr.
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%a is replaced by the locale’s abbreviated weekday name.
%A. is replaced by the locale’s full weekday name.
%b is replaced by the locale’s abbreviated month name.
%B is replaced by the locale’s full month name.
%c is replaced by the locale’s appropriate date and time representation.
%C is replaced by the century number (the year divided by 100 and truncated to an integer) as a decimal number [00-99].
%d is replaced by the day of the month as a decimal number [01,31].
%D same as %m/%d/%y.
%e is replaced by the day of the month as a decimal number [1,31]; a single digit is replaced by a space.
%h same as %b.
%H is replaced by the hour (24-hour clock) as a decimal number [00,23].
%I is replaced by the hour (12-hour clock) as a decimal number [01,12].
%j is replaced by the day of the year as a decimal number [001,366].
n is replaced by the month as a decimal number [01,12].
%M is replaced by the minutes as a decimal number.
%n is replaced by a newline character.
%p is replaced by the locale’s equivalent of either a.m. or p.m.
%r s replaced by the time in a.m. and p.m. notation; on the C locale this is equivalent to %l:%M:%S %p.
%R is replaced by the time in 24 hour notation (%H:%M).
%S  is replaced by the second as a decimal number [00,61].
%t is replaced by a tab character.
%T is replaced by the time (%H:%M:%S),
%u is replaced by the weekday as a decimal number [1,7], with 1 representing Monday.
%U is replaced by the week number of the year (Sunday as the first day of the week) as a decimal number [00,53].

%V is replaced by the week number of the year (Monday as the first day of the week) as a decimal number [01,53]. If the
week containing 1 January has four or more days in the new year, then it is considered week 1; otherwise, it is week 53 of the
previous year, and the next week is week 1.

%w is replaced by the weekday as a decimal number [0,6], with O representing Sunday.

YW is replaced by the week number of the year (Monday as the first day of the week) as a decimal number [00,53]. All days
in a new year preceding the first Sunday are considered to be week 0.

%x is replaced by the locale’s appropriate date representation.

%X  is replaced by the locale’s appropriate time representation.

%y is replaced by the year without century as a decimal number [00,99].

%Y is replaced by the year with century as a decimal number.

%Z is replaced by the timezone name or abbreviation, or by no bytes if no timezone information exists.
%% is replaced by %.

If a conversion specification does not correspond to any of the above, the behavior is undefined.
Modified Conversion Specifiers
Some conversion specifiers cam be modified by the E or O modifier characters to indicate that an alternative format or specification

should be used rather than one normally used by the unmodified conversion specifier. If the alternative format or specification does
not exist for the current locale, the behavior will be as if the unmodified conversion specification were used.

%Ec is replaced by the locale’s alternative appropriate date and time representation.
%EC s replaced by the name of the base year (period) in the locale’s alternative representation.

%Ex is replaced by the locale’s alternative date representation.
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%EX is replaced by the locale's alternative time representation.

%Ey is replaced by the offset from %EC (year only) in the locale’s alternative representation.

%EY is replaced by the full alternative year representation.

%0d is replaced by the day of the month, using the locale’s alternative numeric symbols, filled as needed with leading zeros if there
is any alternative symbol for zero, otherwise with leading spaces.

%Oe is replaced by the day of the month, using the locale’s alternative numeric symbols, filled as needed with leading spaces.
%OH is replaced by the hour (24-hour clock) using the locale’s alternative numeric symbols.

%01 is replaced by the hour (12-hour clock) using the locale’s alternative numeric symbols.

%Om is replaced by the month using the locale’s alternative numeric symbols.

%OM is replaced by the minutes using the locale's alternative: numeric symbols.

%OS is replaced by the seconds using the locale's alternative numeric symbols.

%O0u is replaced by the weekday as a number in the locale’s alternative representation (Monday = 1).

%OU s replaced by the week number of the year (Sunday as the first day of the week, rules corresponding to %U) using the locale’s
alternative numeric symbols.

%OV s replaced by the week number of the year (Sunday as the first day of the week, rules corresponding to %V) using the locale's
alternative numeric symbols.

%Ow s replaced by the number of the weekday (Sunday = 0) using the locale’s alternative numeric symbols.

%OWbo is replaced by the week number of the year (Monday as the first day of the week) using the locale’s alternative numeric
symbols.

%Oy is replaced by the year (offset from %C) in the locale's alternative representation and using the locale's alternative symbols.

Returns

N/C

7.13 Alternative spelling <iso646.h>
The same as ISO/IEC 9899/AM1

7.14 Wide-character classification and mapping utilities <wctype.h>
The same as ISO/IEC 9899/AM1

7.14.1 Wide-character classification utilities

The same as ISO/IEC 9899/AM1

7.14.1.1 Wide-character classification functions

The same as ISO/IEC 9899/AM1

7.14.1.1.1 The iswalnum function

The same as ISO/IEC 9899/AM1

7.14.1.1.2 The iswalpha function

The same as ISO/IEC 9899/AM1

7.14.1.1.3 The iswentrl function

The same as ISO/IEC 9899/AM1
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7.14.1.1.4 The iswdigit function

The same as ISO/IEC 9899/AM1

7.14.1.1.5 The iswgraph function

The same as ISO/IEC 9899/AM1

7.14.1.1.6 The iswlower function

The same as ISO/IEC 9899/AM1

7.14.1.1.7 The iswprint function

The same as ISO/IEC 9899/AM1

7.14.1.1.8 The iswpunct function

The same as ISO/IEC 9899/AM1

7.14.1.1.9 The iswspace functions

The same as ISO/IEC 9899/AM1

7.14.1.1.10 The iswupper function
The same as ISO/IEC 9899/AM1

7.14.1.1.11 The iswxdigit function

The same as ISO/IEC 9899/AM1

7.14.1.2 Extensible wide-character classification functions

The same as ISO/IEC 9899/AM1

.14.1.2.1 The wctype function
The same as ISO/IEC 9899/AM1

7.14.1.2.2 The iswctype function
The same as ISO/IEC 9899/AM1

7.14.2 Wide-character mapping utilities
The same as ISO/IEC 9899/AM1

7.14.2.1 Wide-character case-mapping functions
7.14.2.1.1 The towlower function

The same as ISO/IEC 9899/AM1

7.14.2.1.2 The towupper function

The same as ISO/IEC 9899/AM1
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%EX is replaced by the locale's alternative time representation.

%Ey is replaced by the offset from %EC (year only) in the locale’s alternative representation.

%EY is replaced by the full alternative year representation.

%0d is replaced by the day of the month, using the locale’s alternative numeric symbols, filled as needed with leading zeros if there
is any alternative symbol for zero, otherwise with leading spaces.

%Oe is replaced by the day of the month, using the locale’s alternative numeric symbols, filled as needed with leading spaces.
%OH is replaced by the hour (24-hour clock) using the locale’s alternative numeric symbols.

%01 is replaced by the hour (12-hour clock) using the locale’s alternative numeric symbols.

%Om is replaced by the month using the locale’s alternative numeric symbols.

%OM is replaced by the minutes using the locale's alternative: numeric symbols.

%OS is replaced by the seconds using the locale's alternative numeric symbols.

%O0u is replaced by the weekday as a number in the locale’s alternative representation (Monday = 1).

%OU s replaced by the week number of the year (Sunday as the first day of the week, rules corresponding to %U) using the locale’s
alternative numeric symbols.

%OV s replaced by the week number of the year (Sunday as the first day of the week, rules corresponding to %V) using the locale's
alternative numeric symbols.

%Ow s replaced by the number of the weekday (Sunday = 0) using the locale’s alternative numeric symbols.

%OWbo is replaced by the week number of the year (Monday as the first day of the week) using the locale’s alternative numeric
symbols.

%Oy is replaced by the year (offset from %C) in the locale's alternative representation and using the locale's alternative symbols.

Returns

N/C

7.13 Alternative spelling <iso646.h>
The same as ISO/IEC 9899/AM1

7.14 Wide-character classification and mapping utilities <wctype.h>
The same as ISO/IEC 9899/AM1

7.14.1 Wide-character classification utilities

The same as ISO/IEC 9899/AM1

7.14.1.1 Wide-character classification functions

The same as ISO/IEC 9899/AM1

7.14.1.1.1 The iswalnum function

The same as ISO/IEC 9899/AM1

7.14.1.1.2 The iswalpha function

The same as ISO/IEC 9899/AM1

7.14.1.1.3 The iswentrl function

The same as ISO/IEC 9899/AM1
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7.15.1.1.8 The vwprintf function
In addition to the requirements specified by ISO/IEC 9899:1990 with ISO/IEC 9899/AM1, the same modification on
conversion specification with fprintf function is applied.

7.15.1.1.9 The vswprintf function
In addition to the requirements specified by ISO/IEC 9899:1990 with ISO/IEC 9899/AM]1, the same modification on
conversion specification with fprintf function is applied.

7.15.1.2 Wide-character input/output functions

7.15.1.2.1 The fgetwc function

The same as ISO/IEC 9899/AM1

7.15.1.2.2 The fgetws function

The same as ISO/IEC 9899/AM1

7.15.1.2.3 The fputwc function

The same as ISO/IEC 9899/AM1

7.15.1.2.4 The fputws function

The same as ISO/IEC 9899/AM1

7.15.1.2.5 The getwc function

The same as ISO/IEC 9899/AM1

7.15.1.2.6 The getwchar function

The same as ISO/IEC 9899/AM1

7.15.1.2.7 The putwc function

The same as ISO/IEC 9899/AM1

7.15.1.2.8 The putwchar function

The same as ISO/IEC 9899/AM1

7.15.1.2.9 The ungetwc function

The same as ISO/IEC 9899/AM1

7.15.1.2.10 The fwide function

The same as ISO/IEC 9899/AM1

7.15.2 General wide-string utilities

The same as ISO/IEC 9899/AM1
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7.15.2.1 Wide-string numeric conversion functions

7.15.2.1.1 The wcstod function

The same as ISO/IEC 9899/AM1

7.15.2.1.2 The wecstol function

The same as ISO/IEC 9899/AM1

7.15.2.1.3 . The westoul function

The same as ISO/IEC 9899/AM1

7.15.2.2 Wide-string copying functions
7.15.2.2.1 The wcscpy function

The same as ISO/IEC 9899/AM1

7.15.2.2.2 The wcsncpy function
The same as ISO/IEC 9899/AM1

7.15.2.3 Wide-string concatenation functions

7.15.2.3.1 The wcscat function

The same as ISO/IEC 9899/AM1

7.15.2.3.2 The wecsncat function

The same as ISO/IEC 9899/AM1

7.15.2.4 Wide-string comparison functions

The same as ISO/IEC 9899/AM1

7.15.2.4.1 The wcscmp function
The same as ISO/IEC 9899/AM1

7.15.2.4.2 The wecscoll function

The same as ISO/IEC 9899/AM1

7.15.2.4.3 The wesnemp function
The same as ISO/IEC 9899/AM1

7.15.2.4.4 The wcsxfrm function

The same as ISO/IEC 9899/AM1

7.15.2.5 Wide-string search functions
7.15.2.5.1 The wcschr function

The same as ISO/IEC 9899/AM1
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7.15.2.5.2 The wecscspn function

The same as ISO/IEC 9899/AM1

7.15.2.5.3 The wcspbrk function

The same as ISO/IEC 9899/AM1

7.15.2.5.4 The wcsrchr function

The same as ISO/IEC 9899/AM1

7.15.2.5.5 The wcsspn function

The same as ISO/IEC 9899/AM1

7.15.2.5.6 The wecsstr function

The same as ISO/IEC 9899/AM1

7.15.2.5.7 The westok function

The same as ISO/IEC 9899/AM1

7.15.2.5.8 The wcslen function

The same as ISO/IEC 9899/AM1

7.15.2.6 Wide-character array functions

The same as ISO/IEC 9899/AM1

.15.2.6.1 The wmemchr function

The same as ISO/IEC 9899/AM1

7.15.2.6.2 The wmemcmp function

The same as ISO/IEC 9899/AM1

7.15.2.6.3 The wmemcpy function

The same as ISO/IEC 9899/AM1

7.15.2.6.4 The wmemmove function

The same as ISO/IEC 9899/AM1

7.15.2.6.5 The wmemset function

The same as ISO/IEC 9899/AM1
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7.15.3 Date and time
7.15.3.1 Wide-string time conversion functions
7.15.3.1.1 The wecsftime function

The same as ISO/IEC 9899/AM1

7.15.4 Extended multibyte and wide-character conversion utilities

The same with ISO/IEC 9899/AM1

7.15.4.1 Single-byte wide-character conversion functions
7.15.4.1.1 The btowc function

The same as ISO/IEC 9899/AM1

7.15.4.1.2 The wctob function

The same as ISO/IEC 9899/AM1

7.15.4.2 Conversion state functions
7.15.4.2.1 The mbsinit function

The same as ISO/IEC 9899/AM1

7.15.4.3 Restartable multibyte/wide-character conversion functions

The same as ISO/IEC 9899/AM1

7.15.4.3.1 The mbrlen function

The same as ISO/IEC 9899/AM1

7.15.4.3.2 The mbrtowc function

The same as ISO/IEC 9899/AM1

7.15.4.3.3 The wecrtomb function

The same as ISO/IEC 9899/AM1

7.15.4.4 Restartable multibyte/wide-string conversion functions

The same as ISO/IEC 9899/AM1

7.15.4.4.1 The mbsrtowes function

The same as ISO/IEC 9899/AM1

7.15.4.4.2 The wcsrtombs function

The same as ISO/IEC 9899/AM1

7.16 Future library directions

The same as ISO/IEC 9899:1990
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7.16.1 Errors <errno.h>

The same as ISO/IEC 9899:1990

7.16.2 Character handling <ctype.h>

The same as ISO/IEC 9899:1990

7.16.3 Localization <loclae.h>

The same as ISO/IEC 9899:1990

7.16.4 Mathematics <math.h>

The same as ISO/IEC 9899:1990

7.16.5 Signal handling <signal.h>

The same as ISO/IEC 9899:1990

7.16.6 Input/output <stdio.h>

The same as ISO/IEC 9899:1990

7.16.7 General utilities <stdlib.h>

The same as ISO/IEC 9899:1990

7.16.8 String handling <string.h>

The same as ISO/IEC 9899:1990

7.16.9 Wide-character classification and mapping utilities <wctype.h>

The same as ISO/IEC 9899/AM1

7.16.10 Extended multibyte and wide-character utilities <wchar.h>

The same as ISO/IEC 9899:1990 with ISO/IEC 9899/AM1
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