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G-floatingO O 0D OD0OOOO VAXCG2DECC.EXEDO DO D ODOO

gooo 1-9
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1312 OLOOOObOOOO0bDbOOOOobbOOoOobobOoOon

googoboobobooboobooboobooboobooboooboobooon
OHP COVAXCOODOUOOODOOobooboooboboooooboobooobo
oooobooboboboboooboobooboboooboobooboonoo

00000 SHARELEXED VAXCRTLEXEODOOOOOOOODOOOODDOO
oo00Oo0obO0o0obO0oobooobobobO PROGIOHPCOODDODDOODOO
gboooboobgoocRrRTLODOOODO0DOO0ODOOODOOOOO0ObOOODbOODO
gooobooboobgoobobooboo

$ LINK PROGL, SYSSINPUT:/OPTIONS
MYDISK: [TEXT] SHARE1.EXE/SHARE

PROG1IUODOOODODOODOUOODDODOODDOUODOUObLDOODbDOODbOODDbDODO
oooobooboobooobobob13200b00b00ooOoDo

1313 HPCRTLOOOODOOOOOOOODODODOOOO

1-10 0000

HPCRTLOOOOODODOODOODOODODO/NOSYSSHROOOOOOOOODO
gooobooobooog

OpenVMS VAX O OO OODOOHP CRTLDO SYSSLIBRARYO O OODOOOOODO
gooobooboobobooboo

= DECCCURSE.OLB
= DECCRTLG.OLB
= DECCRTL.OLB

VAXCOOOOOODOO LINKODOOODOOOoOooboobuoobooboobo
goooboooboobobboboobooobooo

00o0Db00o0o0ob0bOo0obobO0OOU0bOVAXCRTLOOOOODDOOODODDOO
VAXCRTL.OLBO VAXCRTLG.OLBO VAXCCURSE.OLBOUODOOOOOOOO
gooobooboobgoobobooboo

$ ! Link a D-float program

$ LINK PROG1, SYSSLIBRARY:DECCRTL.OLB/LIBRARY

s !

$ ! Link a G-float program

$ LINK PROG2, SYSSLIBRARY:DECCRTLG.OLB/LIBRARY, -
_$ SYS$LIBRARY:DECCRTL. OLB/LIBRARY

$ !
$ ! Link a D-float, Curses program

$ LINK PROG1, SYSSLIBRARY:DECCCURSE.OLB/LIBRARY, -
_$ SYS$LIBRARY:DECCRTL. OLB/LIBRARY
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oo

HPCRTLOOODOOUOUODOOOODOOOOOOODOOUOO LNKSLIBRARY
goooooobooOooooOoooboooooo.oLBOOOOODOOOO
00000 LNK$LIBRARY D OOOOOOODOOODODOOODODOOODOOO
000 "multiply defined symbols"OD 000000000

0000 LNK$LIBRARYOOOOHPCRTLODODODOODOOOODOOOODO
000000000 0vAXCOOODODOOODOOOODODOO LNK$SLIBRARY
gobooboobooboobooooo

1.3.14 /NOSYSSHROUOUDUOOHPCRTLOODODODOODODOODODO
/INOSYSSHROOOOOOOOHPCRTLOODOODODOOOOOOOOODOOO
00000000000 0D00000000000O000O/INCLUDE=CMASTIS
OO0O0CDO0OO0ODOOD0O0OD OpenVMS VAX Version 7300000
/INCLUDE=(CMAS$TIS,CMAS$TIS_VEC) O OO OOOO0OO0O0OOODOO00OO
oboobooboboboboooboobooboboboobooobooobooo

00000000000 00OHPCRTLOOOOOOOONO LNKS$SLIBRARYO OO
gooobooboobooboobooboobooboobooboobooboo
gboogbDoOdHPCRTLOODOOODOODODOODOODDOODLOODODO
goooboboooboobgon

$ LINK/NOSYSSHR PROG1, SYS$LIBRARY:DECCRTL.OLB/LIBRARY/INCLUDE=CMA$TIS

$ LINK/NOSYSSHR PROG1, SYSSLIBRARY:DECCRTL.OLB -
_$ /LIBRARY/INCLUDE= (CMASTIS,CMASTIS VEC) (OpenVMS V7.3 and higher)

ag

* /INOSYSSHROOUOOOOODOHPCOOOODUOOHPCRTLOODOODO
oooobooobooobooboobooboobooboboboobooo
0000000000 0000O00D00000 CMASTISOOOOOOO
goooboobooboobooboobooboobobooboo
gobooboogboboobooobooboobooobooboo
RN

SYSSLIBRARY:STARLET.OLB/LIBRARY/INCLUDE=CMASTIS

SYSSLIBRARY:STARLET.OLB/LIBRARY/INCLUDE= (CMASTIS, CMA$TIS_VEC)
(OpenVMS V7.3 and higher)

« /INOSYSSHROOODOOOOODOOOOOUODOOOOOOOD
0000000000000 0D00000000oo0OooDoooon
0000000000000 0000D0Oderrno0 ENOSYSODOODO
0 0 vaxcSerrnold C$_NOSYSSHRO O O OO 0O OO C$_NOSYSSHRO
O0D0O0O0OD0OO0OO0D00000 "Linking /INOSYSSHR disables dynamic
image activation'0 0 000000000 QCO0ODOCOOOOOOOOO
oOoOooO/NosyssHROODODODOOOOOOODOOOOODOOOooDOO
0ood

gooo 1-11
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132 QOO0 CRTLOOOOOOOOOOOO

1-12 0000

goooboobcecRrRTLOOODOO0OODOO0ODOO0ODOOODOOOOObOODOODO
goooboooboobooboboboobooo

HPCRTLOODOOODODODODOOUODODOODOOOODOOODDOODOOCRTLO
oooboooobbooobi100CcRTLObODODOOODDODOOOOODO 200
UCRTLOOOODOOOOODOOODOO0ODOODOODOObOOOobOOobDDbOOoDO
oboo0o0o0o0ooooooboobOoHPCODOODO MotifODODOOOOOOOO
O00000DbO0o0O0OHPCRTLOOO MetifOOODOODODOOODOODODO
000000000 MetifUDOOVAXCRTLOOOOODOO

OO0OCRTLOODOOOOODO OopenVMSOODOODOOOOODOODODODDODODO
goooboobooobooboobooboobooboobooboobgooon
gooobooobooobooboobooboobooboobooboboboboo
goooboooboooboobooobooboobooboobooboobooo
U0o00oooobDob0b0obo0oooooob0bobd VAXCRTLEXED OO
U000 VAXCRTLG.EXEOUODOODOOOODDOOODOOODOOOoOoOOoooDbooo
OOCRTLOOUODOO 2000000000000 100 VAXCRTLOODOD 1
00 VAXCRTLGD O)OODODODOODO

oooboobooooboobobooboobobooboboooboobobooobooo
oboboboooobooooooooooovAXcoooooooooooooo
goooobogboogdpepsectd 00000000 DOODOOODOODODODOCO
OpsectD 0 O00OD00O0OD0OO0ODOO0ODOO0ODOOOOOOOOOOOODOOODOO
O0000stdin0 0000000 VAXCRTL.OLBOOOOOOO psectO 0000
gbooobDoOg VvAXCRTLOLBODODOOODOOODOOODOoOooOoooDooooDoo
psect 00 0000000000000 psectstdind 20000000000000
oooobooboboooboooo

goobO0obO0o0O0o0O0o0obO0obOooOOobOOodHPCODOUOODOODODOOHPCY
C++ RTL Run-Time Components 1 0 0000 3000000000000 0O00O0O
ooooo

= VAXC$LCL.OPT

= VAXCS$EMPTY.EXE

= DECC$EMPTY.EXE
ooooboooboobooboobo0oboobobobOocCcRTLO 1OO0DOODOO

ggogobobobboooooobobbtboooooobbobbooooooboboboooo
ooooboobooocRrRTLOUDODOOOOOOOOOOODOO
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01 100000b0CcRrRTLO0OO0O0O0ODO0O0ODOOODODODODOODODOObDOODbDObOO
O00000000000D00D00D00O VAXCRTL.EXED VAXCRTL.EXEO OO
VAXCRTLG.EXED D ODOOODOOO

U1-1 ggooood

goobooooo opoooo gooogo
LINK-E-MULSHRPSC VAXCRTL.OLB/VAXCRTL.EXE VAXCS$LCL.OPT
LINK-E-SHRPSCLNG VAXCRTL.OLB/DECCRTL.OLB VAXC$LCL.OPT
LINK-E-MULSHRPSC, DECCRTL.OLB/VAXCRTL.EXE VAXCS$LCL.OPT
LINK-E-SHRPSCLNG

oo DECCRTL.OLB/DECC$SHR.EXE DECC$EMPTY
LINK-W-MULDEF VAXCRTL.EXE/VAXCRTLG.EXE VAXCSEMPTY
LINK-W-MULDEF VAXC2DECC.EXE/VAXCRTL.EXE VAXC$EMPTY

1.3.2.1 VAXC$LCL.OPTO OO

VAXCRTLOOODOOODODODOODOOHPCRTLOODOODDODODOODODOO
0000000000000 0DOC0O0O0DOO00 vaxesLeL.oeTOoOooono

VAXC$LCLOPTOOOODOOOODODODODODOOOOOODODOOCRTLOOOO
gbooobooboobooboobooboobooboobooboobooo
gbooobobobobooboobooboobooboobooboooo

$LINK-E-MULSHRPSC, psect C$STRNS VALUES defined in
shareable image IMAGEL.EXE; is multiply defined in
shareable image SYSSLIBRARY:VAXCRTL.EXE;1
-LINK-E-NOIMGFIL, image file not created

O0Oo0O000o0boO0o0oDOn0 IMAGELD VAXCRTLOLBOOODOODOO
Uo0D0D0000oboDO VAXCRTLEXEDDDOOODOOOOOOOOoooO
VAXC$LCLOPTOOOODOODOOODOODODOODOODOODOODODDODOOOOO

$ LINK/SHARE IMAGE1.OBJ, IMAGE1.OPT/OPTIONS, SYS$LIBRARY:VAXCRTL/LIBRARY, -
_$ SYS$LIBRARY:VAXC$LCL.OPT/OPTIONS

O00oooonoOobOvAXCRTLOOOOOOOOOOODODOODODOoOOoOOOO
gogo

$LINK-E-SHRPSCLNG, Psect STDIN has length of 8
in module CSEXTERNDATA file SYSSLIBRARY:DECCRTL.OLB;2
which exceeds length of 4 in shareable image IMAGEL.EXE;
-LINK-E-NOIMGFIL, image file not created

goobooobDbbO0o0oon IMAGELD VAXCRTLOLBOOOODOOOO
oooo0oOooobOgDbECCRTLOLBOODDODDODOOODDOOOODODDOOOOO
VAXCSLCLOPTOOODODOODOODODOODODODOOD

ogooo 1-13
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g0oo000ob00o0O0ooO0oo0obO0ob0obO0o@oboOooOobOOobDOoboboOobOoo
coooo0ooo)yooooooooboOoooooooOoUoooOooooOoooo
gob00o0d DbDECCRTLOLBOOOODOOODOODODODODDOODDOODO
VAXC$LCL.OPTOODODOOOOO

000000000 VAXCRTLEXEODDODOODDOOODODOOOOoOoODoooooo
gooboboooboboobooooooboooboobooobooooDoooDoooooo
gbooobooboboobooboobobooboobo

1.3.2.2 VAXC$EMPTY.EXEDO OO

1-14 0000

VAXCRTL.EXE(D OO VAXCRTLG.EXE) DO ODODOOOODODOODOOODOODOO
VAXC2DECC.EXE (DO O VAXCG2DECC.EXE) DO OODOUOOOooOOOoDoOd
OO000O000000 VAXCSEMPTY.EXEO OO OO OO VAXC$SEMPTY.EXE O
000000 VAXCRTL*EXEOODODOODDOOODOOODOOOOOOOOobOOooOoDbo
OO000OD000O0O VAXC2DECC.EXEDO OO VAXCG2DECC.EXEO D OO DO OODO
gogno

O00 VAXCRTLGEXED OUOOOOODODODOODOOOOODOODO VAXCRTL.EXE
OO00@DOOoO00D0)DO00D0O0CO000OC0O0DOOO0DDO VAXCSEMPTY.EXE
oooobogon

CRTLOOODODOODOOO0ODOOODOODOODOODOODbOODODODDbOOODbO
gooobogooo

$LINK-W-MULDEF, symbol ACOS multiply defined
in module VAXCRTL file SYSSCOMMON: [SYSLIB]VAXCRTL.EXE;18

U0o00o0b0o0bOo0boonD VAXCRTLEXEODODOOODOOoDoOoOooooo
OO0 VAXC2DECC.EEXEDO ODOODOODO

oobooooobboooboooooouoboooobboooobo
VAXCSEMPTY.EXEOOODO OO VAXCRTLOOODOOODOOD

$ DEFINE/USER VAXCRTL SYS$LIBRARY:VAXC$EMPTY.EXE

$ LINK/EXEC=MAIN IMAGE MAIN PROG,OBJL,0BJ2,...,SYS$INPUT:/OPTIONS
IMAGEL/SHARE

VAXCRTL/SHARE

gogbobooboooooobobbuooooboboobod

- 00000O000O0O0O0DC0O000 SYSSLIBRARY:-VAXCRTLOOOOOOOOO
U0000 VAXCRTLOODOOOOOOODOOOooOooob4ooobo

- VAXC$EMPTY.EXEOOOOUOOOOOOODOOODOOOOOOOOODOOO
ooooboobobobobooboobooboobobDbooboooboon

e VAXCRTLO VAXC$EMPTY.EXEO OO OO OOOOOOODOOOOODDOOO
ooooboobobooobooboboboboooboooo
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- LINKOOOODODOOODODOOOOODOOOOODOOOoooODbOOUO DEFINE
/JUSEROCOUO0OOOO0ODOOO DEFINE/USEROODOCOO LINKOODOOO
goboboooboooboobobooboobo

VAXCRTLG.EXEO OUODODDOODODOOODODOOoDOoOoooboo
VAXC$SEMPTY.EXEDO OO DO OO VAXCRTLGOOOOOOODOOO

1.3.2.3 DECC$EMPTY.EXEO OO

DECCSEMPTY.EXEOOIDOOUDOOODOOODOOO DECC$SHR.EXEDO OO
gobooobooobooboboobboooboobboobboobooooboo
OHPCODOODOODOOODOOODbODODbOODOO

00000 DECC$EMPTY.EXED D OODDOOOODODODDOOOOOOODODOODO
OHPCRTLOOODOOUODOOOODOOOODOOUODOO DECC$SHR.EXEO O
goooboobobboboobuooboobobbooboo

00000 IMAGELO DECC$sHROOUOUODOOUOODOOUODOOOODOOOODO
o0oobooboobodHPCRTLODODODOODOOODOODOODOODOO
O00000000D0OO0OCRTLOOO DECC$SHROODODODOODODO

$ LINK/EXEC=MAIN IMAGE MAIN PROG,0BJ1,...,SYS$INPUT:/OPTIONS
IMAGEL/SHARE
SYS$LIBRARY:DECCRTL/LIBRARY

00000000 DECC$SEMPTY.EXEOD DO ODODO DECC$SHRO O DO DO ODODO
gbooobooboobgobeRrTLOODO0ODOO0DOO0D0OO00OOHP CRTL
gooooboobbooboooboobbooboooboobbooboo
oo

$ DEFINE/USER DECC$SHR SYS$LIBRARY:DECC$EMPTY.EXE

$ LINK/EXEC=MAIN IMAGE MAIN PROG,0BJ1,...,SYS$INPUT:/OPTIONS
IMAGEL/SHARE

SYS$LIBRARY:DECCRTL/LIBRARY

ggoboobobooooooobboogobobogd

- DECCSEMPTY.EXEOUOOOOOODOOOUOODOOOODOOOODOOOOO
gooobooboobooboobooboobobobobooboobooo

« DECC$SHRO O OO DECC$SEMPTY.EXEODOODODOOOOOODOOOOOO
goooboooboobooboboooboobobobobooooboon

- LINKOOOODODOOODODODOOODODOOOOODOOoOooDODbOOO DEFINE
JUSERODO0D00OD0O0ODOOODO DEFINE/USERODODOD LINKOODODOD
gobobooboooboobobooboobo

gooo 1-15
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133 HPCOOOHPC++OOOOOOOODODODO

1-16 0O0OO

OO0O0000d OpenVMS VAXOOODOOHPCODOUODOOODOODOOO HPC++DOO
goooboodHPCRTLOOODOOODOODOODOODOODOD

1. J0bo0obOOoboobooobooboobooboboooboobo

$ CC/DECC/PREFIX LIBRARY ENTRIES=ALL ENTRIES PROG1
$ LINK PROGL

OO0O0O00OCO0 IMAGELIB.OLBO O DECC$SHR.EXEO OO ODODODO

coooooooooOoU0oooO00ooDoOo0@EooDooUbooogoDbooo
OO00O0DO000oOooobDOoO)g LINKOOODO/NOSYSSHROODODOODOO
oogd

$ CC/DECC/PREFIX LIBRARY ENTRIES=ALL ENTRIES PROG1
$ LINK/NOSYSSHR PROG1, SYS$LIBRARY:DECCRTL.OLB/LIBRARY/INCL=CMA$TIS

$ LINK/NOSYSSHR PROGL, SYS$LIBRARY:DECCRTL.OLB -

_$ /LIBRARY/INCL=(CMA$TIS,CMASTIS VEC) (OpenVMS V7.3 and higher)

ooobOoooooooooooobboHPCRTLOOOOODOO
STARLET.OLBOODODOODOO

ooooooboooooooboboobogobo ecrTLOODOOODOODOOO
goooboobooboobooboobg beECcexoLBOOODOOOnDOogO
goooboboobooboobooboboobboobuooboobooboo
ooooboog

$ CC/DECC/NOPREFIX LIBRARY ENTRIES PROGL
$ LINK PROGl, MYLIB/LIBRARY, -

_$ SYSSLIBRARY:DECCRTL.OLB/LIBRARY

obooboooboooobobooooobgooodHPCRTLODODOOOOO
MYLIBO OO DECCRTLOLBOODOOOOOOOOODOODOOODOODOOO
DECC$SHREEXEOD OO DOODUOUOOOOOOOOODOODOODOOO

DECCRTL.OLBO DECCRTLG.OLBO DECCCURSE.OLBOOOOOOOOO
0000000000000 0O00D0DO0OO00G-fleatingDOOOOOODOO
Uooobooboboobdoobgb LNKDOODOooooooo

$ CC/DECC/NOPREFIX LIBRARY ENTRIES/FLOAT=G FLOAT PROGL
$ LINK PROG1, MYLIB/LIBRARY, SYS$LIBRARY:DECCRTLG.OLB/LIBRARY, -

_$ SYSSLIBRARY:DECCRTL.OLB/LIBRARY

0200 30000000000bOO0bOO00oOoOobDOoboooooDOo@mouoDbo
o0000O0o0OOdbOOobOob0obOobooo)yY crTLOODOODODOODOODO
oooobobooobooboobooobobobobooobooboobooobooo
gbooobgooboobgobooog
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$ CC/DECC/NOPREFIX LIBRARY ENTRIES PROGL
$ LINK/NOSYSSHR PROG1, MYLIB/LIBRARY, -
_$ SYSSLIBRARY:DECCRTL.OLB/LIBRARY

134 VAXCOUOOHPCOUOUOOOOOODOODDOOO

VAXCOOOOHPCOOO (OUOOHPC++OODO)ODODODOODOODODODO
00000 bOOo0obOo0obo0obooooboOobobOoOn OopenVMS VAXODOOODO
gooobobooooodHPCRTILOODOOODOODOOOOOODODLDOOOODO
gboobdobi1330bunooonooonoon

1. 00000000000 00000D0D00O0 VAXC2DECC.EXED OO DODOOO
gooooooo

$ CC/DECC PROGL
$ CC/VAXC PROG2
$ LINK PROGL, PROG2, TT:/OPTIONS
SYS$LIBRARY:VAXC2DECC.EXE/SHARE

PROG1OUDDOODOOOOODO CRTLOODOOO DECC$SHROOD OO OO
OO0 PROG2UDOUOOOOOODO CRTLUDODOO VAXC2DECC.EXEU OO
OO0 DECC$sHROOOOOOOO

2. J0000000OO0O00DO0OUOO0ODOO0OOO (OOUOUODOOUOODOOOO
00000O0DO0O0O0OO0O0ODbOOO)O LINKOOODO/NOSYSSHROOODOO
googon

$ CC/DECC PROGL
$ CC/VAXC PROG2
$ LINK/NOSYSSHR PROG1, PROG2, SYSS$LIBRARY:DECCRTL.OLB/LIBRARY/INCL=CMA$TIS

PROG10O PROG2O 0000000 ODO CRTLUOODOO DECCRTL.OLBO
gooooon

3. gboobuoobuooboobuoobuoobo ecrTLObODOODDODDODO
gobooobobobOoboboobobobOobobo beECcc*oLBOOODOOO0ODOO
goboobooobobobobooboobooboobobooobooboooo
goooogoo

$ CC/DECC/NOPREFIX LIBRARY ENTRIES PROGL

$ CC/VAXC PROG2

$ LINK PROG1, PROG2, MYLIB/LIBRARY, -
_$SYSSLIBRARY:DECCRTL.OLB/LIBRARY/INCL=CMA$TIS

goboobooboobooboboodHPCRTLODOODOOD MYLIBOD
0 DECCRTLOLBODOOOOODOO

4. 0200 300000000000 O0ODOOOUOOUODODOODOO(@CUODOO
0000000000 O0oO0ooOOooDO0ooDO)Y CRTLOODDODODOODOOO

gooo 1-17
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gogogoboboobbbdooooooooboobbboooooooooboobooboog
gooobgooboobgoboooo

$ CC/DECC/NOPREFIX LIBRARY ENTRIES PROGL

$ CC/VAXC PROG2

$ LINK/NOSYSSHR PROG1, PROG2, MYLIB/LIBRARY, -
_$ SYS$LIBRARY:DECCRTL.OLB/LIBRARY /INCL=CMASTIS

1.35 /NOSYSSHROUDOUOUOOVAXCRTLOOOOO

OO000C0CO00O0DO0O0 OpenVMS VAX Version 600 000000000000
googoogn

/INOSYSSHROOOUODOUOODOODOOVAXCRTLOODOOODOODOODOO
oooboobbobooooooobobbooooboboboooooooboboboo
/INCLUDE=CMASTISOOOODO0OO0OO0OCODOOO0OOODOOoOoooogon
gooboobooboboobooobooboobboobbooboobooon
0000 b0Oo0bOO0OVAXCRTLOODOODOOOODOOODOoOobOoooooo
LNK$LIBRARYO O OO OODODOOOOOODOOOODDOOODOOOOOoOOoO
oooboooooboobdboobooovaAXcecRrRTLOOOODOODODOoooOooOOO
gbooobooboobobooboobooboooo

$ LINK/NOSYSSHR PROGL, SYS$LIBRARY:VAXCRTL.OLB/LIBRARY/INCLUDE=CMASTIS

14 HPCRTLOOUOOOUOOOOOO

gobooobooboooobooboobboooboobooobooboboooo
ooobooboobooboobodHPCOO0ODUOODDOODOUODOODDODO
ooooboOo2000000HPCRTLOODODOODOOOOODOODOO

141 00000000

1-18 0OO0O0O0O

o2000000b0obooooobooboooooobobooooooboboooog
oboobooooooooooooooooobo (oboboobOobobOo)yobooo
oooooooobOo0o0oooOobOobo @Wobooboboo)yboooboboooo
ooobooboboobooboboobobooboboobooobooobooboo
oo

gbooboocoobobbooboobooboobooboobgooboooo
goooboobooboobooboobuoobooboobooboboboobo
gooobooobooobooboobo0obooboobooboobooboboo
goooboobobooobooon
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O000D0fecf0000D0DO0O0O0OOO0OOODODOOOOOOO

#include <stdio.h>

int feof(FILE *file_ptr);

gooobobooboobon

- feof 000000 DO<stdio.h>O0 0 0000000000000 ecf000OOOO
goooooooooOoOooooOoooooOoooo HPCRTLODOOOODO
ooooooooooooooo)o

- fecf000INtODOODOOODOOO

- 0O00OO00OCOfileprd 00 100000000000ODOQO "pointer to FILE"
(FILEDOOOOUOOO)00OO FILEO«stdioh>O0 00000000 O0OOOO
ooon

O000OD0Dfecf0000D0DODO0O0O0O0O0OODODODDfecf00DDODDOOOO
O000OD0O«stdio.h>O00O0OD0ODOO
#include <stdio.h> /* Include Standard I/0 %/

main()
{

FILE *infile; /* Define a file pointer  */

. /* Call the function feof */
while ( ! feof (infile) ) /* Until EOF reached */
{ /* Perform file operations */

142 0O0O0O00O0O0O0O0OO0OOOO
gboobdooboobuooboobooboobooboboobobooboooboo
gbooboobobooboobobboboooboon

- JO0OOOODODODOOODODODODO(...)DODODODUODOODO
g

- JO00O0O0ODO0ODOODODOOODOODbOOODbO0ODO

printf00000000000000000O0

#include <stdio.h>
int printf(const char *format_specification, . .. );

gooo 1-19
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printf0 0000000 1000000000000 O0D000O0O0O0O0OO0OO0O0
O000000printf0 0000000000000 0000O0O000O0O0OOODOOO
oo

143 uNXOOOODOODOOOO

1-20 0O0OO

HPCRTLODOODOOODOOODOODODOODODOODOOODOOODOODOODOO
oooobooobooi1ib0boobobobobobboobooboboooooboooooon
0o0o0ooooboob0ocOoubuoboboboo uNXOoooboobuooboo
goooboooboooboouNIXbooobgoobgooooooooooobooobo
googog

cCOOOobOouUNIXODOODOO openvMSOUOOOOoooooobDOooDOO
ooooboobobobobooodHPCRTLOOODOODODO

— deccSmatch wild

— decc$translate vms
— decc$fix time

— decc$to vms

— decc$from vms

gobboooobob0oooobOdHPCRTLOODOOOOD UNIXOODDO
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Example 1-1 0O00O000O0OCOCOOO0OOCOOODOOOODOOOOO

/* CHAP 1 STREAM RECORD.C */
/* This program demonstrates the difference between */
/* record mode and stream mode input/output. */

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

void process records(const char *fspec, FILE * fp);

main()

{

FILE *fp;

(0oooooo)
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Example 1-1 (00) OO0DOOOOOOODOOODOODOODOOOOODODOOO

fp = fopen("example-fixed.dat", "w", "rfm=fix", "mrs=40", "rat=none");
if (fp == NULL) {

perror ("example-fixed");

exit (EXIT FAILURE);

printf ("Record mode\n");
process_records ("example-fixed.dat", fp);
fclose(fp);

printf ("\nStream mode\n");
fp = fopen("example-streamlf.dat", "w");
if (fp == NULL) {
perror ("example-streamlf");
exit (EXIT FAILURE);
}
process_records ("example-streamlf.dat", fp);
fclose(fp);

}

void process records(const char *fspec, FILE * fp)
Lo
it 1,
sts;
char buffer([40];

/* Write records of all 1's, all 2's and all 3's */
for (1 =0; 1 < 3; 1+4) {
memset (buffer, ‘1’ + 1, 40);
sts = fwrite(buffer, 40, 1, fp);
if (sts 1= 1) {
perror ("fwrite");
exit(EXIT_FAILURE);
}
}

(Coooooo)
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Example 1-1 (00) ODO00OO0O0OO0OO0OOOOOOOOOODOODOODOODOOO

/* Rewind the file and write 10 characters of A’s, then 10 B's, */

/* then 10 C’s. %/
/* */
/* For stream mode, each fwrite call outputs 10 characters */
/* and advances the file position 10 characters */
/* characters. %/
/* */
/* For record mode, each fwrite merges the 10 characters into */
/* the existing 40-character record, updates the record and */
/* advances the file position 40 characters to the next record. */
rewind (fp);

for (1 =0; 1 < 3; 1++) {
memset (buffer, ‘A’ + 1, 10);
sts = fwrite(buffer, 10, 1, fp);
if (sts 1=1) {
perror ("fwrite2");
eXit(EXIT_FAILURE);

}
}

/* Now reopen the file and output the records. */

fclose(fp);
fp = fopen(fspec, "r");
for (1 = 0; 1< 3; i+4) {
sts = fread(buffer, 40, 1, fp);
if (sts != 1)
perror ("fread");
printf("%.40s\n", buffer);

}

return;

gboooboooboobobooboobooboooo

Record Mode

AAAAAAAAAAIIL111111111111111111111111111
BBBBBBBBBB222222222222222222222222222222
CCCCCCCCCC333333333333333333333333333333

Stream mode

AAAAAAAAAABBBBBBBBBBCCCCCCCCCC1111111111
2222222222222222222222222222222222222222
3333333333333333333333333333333333333333
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extern char buffer([100];
void routinel(char *data)

strcat ( buffer, data );
}

routinelJ 0000000000000 DDO0O0O0OOroutinel000OOOODO
goo0g ASTOODOODOODDOODOOODstreatd 000D O0DOOO
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void update data
base ()

{

int old mask;

old mask = sigsetmask( 1 << (SIGINT - 1));
/* Do work here that should not be aborted. */
sigsetmask( old mask );

update database0 0000000000 DOO0ODODODOOOO0OOOOO 2000
oobooboboooooboboboooboobooboi10o sIGINTOOOOOOOD
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execl exit
execle _exit
execlp nice
execv system
execve viork
eXecvp
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= viorkO execO wait[ system
- catgets

= set new handler (C++00)
- getenv

< rand0 srand

- exitO exit

- clock

- nice

- times

e ctimeO localtimed asctimel mktime
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calloc
realloc
strdup
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_malloc320 malloc64
_calloc320 calloc64
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_strdup320 strdup64
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char * strerror (int error number);
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size t strlen (const char *string);
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void * memset

(void *memory pointer,
void * memset32 (void *memory pointer,
void * memset64 (void *memory pointer,

int character, size t size);
int character, size t size);
int character, size t size);

gooogboobooboobooboobooboobooboooboobooon
OO0O00O0OOD0OO/OINTER_SIZE=320 00 D00DOOO0OOOOODOODODOOO
O0memset0D 00000000 memset320000O/POINTER_SIZE=640 0000

oooooOooOoOoOoO memsetedDOOOOODO
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goooooobg

/POINTER SIZEO O OOODUOODOODOOOOOOODOOOODOUODOODOODOOD
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gooobooobooobooobo20b00bbo0obboobobobooobooboon
obooobgo2b000b0boooboooboobonbooo

0l-6006400000000000000000O00O0O0O0 200000000
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gooobooboobooboobooboobooboobooobooobooon
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basename
ctermid
fgets
getname
getpwuid
longname
memchr
mktemp
realloc
strepy
strpbrk
strstr
strtol
strtoull

bsearch
cuserid
fgetws
getpwent
getpwuid r
malloc
memcpy
mmap
rindex
strdup
strptime
strtod
strtoll
strtoug

calloc
dirname
gcvt
getpwnam
gets
mbsrtowcs
memmove
gsort
strcat
strncat
strrchr
strtok
strtoq
tmpnam

catgets
fgetname
getcwd
getpwnam r
index
memecpy
memset
readv
strchr
strancpy
strsep
strtok r
strtoul
wescat
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01-6(C0O) 200000000000OOOOO

weschr wescpy wesncat wCsnepy
wespbrk wesrchr wesrtombs wesstr
westok westol westoul WCSWCS
wmemchr wmemepy wmemmove wmemset
writev glob globfree
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freeaddrinfo getaddrinfo
recvmsg sendmsg
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O0O00ODOOOOOO/POINTER_SIZE=ELONGUOOOOOOODODOOODOO 64
obooobobo0obOo0oboobDboobobMu0boobooboboobon
oooobobOo0oboo 320000000 bob eMibbboboboobooobon
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go
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getaddrinfo getpwnanm
freeaddrinfo getpwnam r
getpwuid getpwent
sendmsg getpwent r
recvmsg
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Function Structure
__getaddrinfo32 __addrinfo32
__getaddrinfo64 __addrinfo64
_ freeaddrinfo32 __addrinfo32
_ freeaddrinfo64 __addrinfo64
__recvmsg32 __msghdr32
__recvmsgéd __msghdré4
__sendmsg32 __msghdr32
__sendmsg64 __msghdré64d
32 _getpwnam __passwd32
__64 getpwnam __passwde4
_getpwnam 132 __passwd32
_getpwnam r64 __passwdé4
32 getpwuid __passwd32
__64 getpwuid __passwdéd
_getpwuid r32 __passwd32
_getpwuid r64 __passwdéd
32 _getpwent __passwd32
64 getpwent __passwde4

ooboobooboobobobOoboobobobobOoboobDooboooboooboDoobooon
oo

= /POINTER_SIZE=3200000000000000 3200000000000
000000000000 00000dgetaddrinfod  getaddrinfo3200000
uod

= /POINTER_SIZE=640 0000000 O00D0OOO006O0O00000000O0DO
00000000000000000getaddrinfod  getaddrinfos40 00 0O
oon

 /POINTER SIZEOODOUODOOOOODOODLOOO RO0DO0000DOO0DOOOOO
0e40000000000OO0OOOO0ODOODOn

oooboobobooboobboobbooboobobuooboboobooobo
OO00D0O0O00000 OpenVMS Version 7.3-20 0 O/POINTER_SIZE=LONG O
oboobooooooboogboooooooooooobooboboboboobooo
gooobooboobooboobooboobooboobooobooboon
ooooog

oooboobo0obooboobobobobooboobedUuboobooboboon
oobooooboooboooboobob bbb boobboobobo
0000000000000 00000DOOC00DOO00D0OO0ODDO/POINTER.
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0000000000000 addrinfo0 00000000000 Ogetaddrinfoll O
Ofreeaddrinfo 00 0000000000000 0O0OO0O0OOODOOOOOOOO
gbooboboobobooboobooboo

S type test.c
#include <netdb.h>

int main ()

{

struct addrinfo *ai;

getaddrinfo ("althea", 0, 0, &ai);
freeaddrinfo (ai);
return 0;

}

$ cc /pointer size=64 TEST.C
getaddrinfo ("althea", 0, 0, &ai);

%CC-W-PTRMISMATCH, In this statement, the referenced type of the pointer value
"gai" is "long pointer to struct addrinfo", which is not compatible with "long
pointer to struct addrinfo64".

at line number 7 in file TEST.C;1

freeaddrinfo (ai);

A

$CC-W-PTRMISMATCH, In this statement, the referenced type of the pointer value
"ai" is "struct addrinfo", which is not compatible with "struct addrinfoe4".
at line number 8 in file TEST.C;1

$

A0 0 0000000000000 MUObO00Ob0DOODbOOObDbOObDDbDObDOO
O00000000000RiDO0DO0000O000DOOOOOOO

struct _ addrinfo64 *ai;

oboob 320000 64000000000 0DO0O00O0O0ODO0ODOODOO0n
O00a0000000000

#if __ INITIAL POINTER SIZE == 64
struct _ addrinfo64 *ai;
felse
struct _ addrinfo32 *ai;
#endif

1.1045 320000000000000000
HPCRTLODOOOOOOOMUUOUODDDOOOOOODDDOOODODO
goobobbedDDDO0O0O0OO0ODDDOOOOODDDDOOOd%CC-W-
MAYLOSEDATAO OO OOOOOO/POINTER_SIZE=640 00000000

obooooooooobobuoed4bb0obUobOobOobobObobOOoboooOoDOoD
gbooobooboobon
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01800 3200000000000DL0000DO0ODODDOOOOHP CRTLO
obooboooooboobtbed0bbooboooooobobobobobbobon
gboo32000b000b0b000b0o0boboboboobooboobon

018 32000000000000000O0O

atexit frexp ioctl setbuf
execv getopt modf setstate
execve iconv putenv setvbuf
execvp initstate

01 90gbo0booobooboobobooboobooboobooobooboo
goboobooboobooboobboobboobuoobge4boboon
gooooooobg

019 2000000000000 000D0O0OO

decc$from vms  decc$to vms
ftw tputs

1.105 OOUOO0OoooOobooboood

oo0odoO0OHPCRTLOODOOOODOODOOOODODOOOODOODODLDOOO
gbooobooboobooboobooboobooboobooboobooo
gooobgoobobobobooboobooboboooboobobobooboo

Examples

1. .

#if  INITIAL POINTER SIZE 1

# if (__VMS VER < 70000000) || !defined ALPHA 2

# error " Pointer size usage not permitted before OpenVMS Alpha V7.0"
#  endif

# opragma _pointer size save 3

# pragma _pointer size 32 4

fendif

#1f  INITIAL POINTER SIZE 5
# pragma _pointer size 64
fendif

#if  INITIAL POINTER SIZE 6
# pragma _pointer size _ restore
fendif

/POINTER_SIZEOOOUOOOODOOODOOODOHPCODOODO
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fifndef  CHAR PTR32 1
# define CHAR PTR32 1

typedef char *  char ptr32;

typedef const char *  const char ptr32;
fendif

#if  INITIAL POINTER SIZE
# opragma _pointer size 64
tendif

#ifndef CHAR PTR64 2
# define CHAR PTR64 1

typedef char * _ char ptr64;

typedef const char *  const char ptré4;
#endif
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#if  INITIAL POINTER SIZE

# if (__VMS VER < 70000000) || !defined ALPHA

# error " Pointer size usage not permitted before OpenVMS Alpha V7.0"
#  endif

# pragma pointer size  save

# pragma _pointer size 32

fendif
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#if  INITIAL POINTER SIZE 2
# pragma _pointer size 64
fendif

3

int abs (int _j); 4

__char ptr32 strerror (int _errnum); 5
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#1f  INITIAL POINTER SIZE
# opragma _pointer size 64
tendif

#if  INITIAL POINTER SIZE == 32 1
# opragma _ pointer size 32
#endif

char *strcat (char * sl, const char ptréd s2); 2

#if  INITIAL POINTER SIZE
# pragma _ pointer size 32

char * strcat32 (char * sl, const char ptré4 s2); 3
# pragma _ pointer size 64
char * strcat64 (char * sl, const char * s2); 4

#endif
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#include <stdio.h>

main()

{

FILE *outfile;
outfile = fopen("DISKFILE.DAT", "w+");

}
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int X = 5.0;
FILE *outfile;

fprintf (outfile, "The answer is %d.\n", x);
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Example 2-1 O printf0 000000000

Example2-1 00O0OODOOO
/* CHAP_2 OUT CONV.C ¥/

/* This program uses the printf function to print the */
/* various conversion specifications and their effect */
/* on the output. */

/* Include the proper header files in case printf has */
/* to return EOF. */

#include <stdlib.h>
#include <stdio.h>
#include <wchar.h>

#define WIDE STR SIZE 20

main()

{
double val = 123345.5;
char ¢ = 'C';
int 1 = -1500000000;
char *s = "thomasina";
wchar t we;
wchar t ws[WIDE_STR_SIZE];

/* Produce a wide character and a wide character string */

if (mbtowc(&wc, "W, 1) == -1) {
perror ("mbtowc") ;
exit (EXIT FAILURE);

}

if (mbstowcs(ws, "THOMASINA", WIDE STR SIZE) == -1) {
perror ("mbstowcs") ;
exit (EXIT FAILURE);

}

(Coooooo)
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/* Print the specification code, a colon, two tabs, and the
/* formatted output value delimited by the angle bracket
/* characters (<>).

printf ("%%9.4f:\t\t<%9.4f5\n", val);

printf ("$%9f:\t\t<%9f>\n", val);

printf("%%9.0f:\t\t<%9.0f>\n", val
( 1

printf("%%-9.0f:\t\t<%-9.0f>\n\n", val

printf("$%11.6e:\t\t<%11.6e>\n", val);
printf ("$%11e:\t\t<%1le>\n", val);

printf ("$%11.0e:\t\t<%11.0e>\n", val);
printf("%%-11.0e:\t\t<%-11.0e>\n\n", val);

printf ("%%11g:\t\t<%11g>\n", val);
printf ("%%9g:\t\t<%9g>\n\n", val);

printf ("$%d:\t\t<%d>\n", c);
printf ("$%c:\t\t<%c>\n", ;
printf("%%0:\t\t<%o>\n", ,
printf ("$%x:\t\t<% x>\n\n"

printf ("$%d:\t\t<td>\n", 1i);
printf ("$%u:\t\t<%u>\n", 1);
printf ("%%x: \t\t</x>\n\n" i);

printf ("%%s: \t\t< s>\n", s);
.65:\t\t<%-9. 6s>\n" s);
g \t\tek-* ¥s5\n",

(I

(1

(1
printf("%%6 0s:\t\t<%6. Os>\n\n", s);
printf ("$%C:\t\t<5C>\n", we)
printf ("$%S:\t\t<%S>\n", ws)
printf("%%-9.65:\t\t<%- 9.6S>\n", ws) ;
printf ("$%-*.*¥8:\t\t<-*.#S>\n", 9, 5, ws)
printf ("$%6.05:\t\t<%6.0S>\n\n", ws)

Example2-1 0000000000 O0DO0OOOOOOO

$ RUN EXAMPLE

%9.4f: <123345.5000>
%9f: <123345.500000>
%9.0f: < 123346>
%-9.0f: <123346 >
§11.6e <1.233455e+05>
§lle: <1.233455e+05>
%11.0e: < le+05>
%-11.0e <le+05 >
%119: < 123346>
%99: < 123346>

oo
OO
OO
oo
oo
OO
OO

*/
*/
*/

ooooooo 2-21



<67>

<C>

<103>

<43>
<-1500000000>
<2794967296>
<a697d100>
<thomasina>
<thomas >
<thoma >
< >

<W>
<THOMASINA>
<THOMAS >
<THOMA >
< >

Example 2-2 0 O fopenO ftellO sprintf0 fputsO fseekO fgetsO fcloseD DO O O
goooooood

Example2-2 OO l/oooodnOod

/* CHAP 2 STDIO.C */

/* This program establishes a file pointer, writes lines from
/* a buffer to the file, moves the file pointer to the second
/* record, copies the record to the buffer, and then prints

/* the buffer to the screen.

#include <stdio.h>
#include <stdlib.h>

main()

{

char buffer(32];

int 1,
pos;

FILE *fptr;

/* Set file pointer.

fptr = fopen("data.dat", "w+");

if (fptr == NULL) {
perror ("fopen") ;
exit (EXIT FAILURE);

}

2-22 0J0O0O0O0O0O0
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260000000
Example2-2 (O00O) DO KVoooooO
for (1 =1; 1 < 5; 1+4) {
if (1 == 2) /* Get position of record 2. */
pos = ftell(fptr);
/* Print a line to the buffer. */
sprintf (buffer, "test data line %d\n", i);
/* Print buffer to the record. */
fputs(buffer, fptr);
}
/¥ Go to record number 2. %/
if (fseek(fptr, pos, 0) < 0) {
perror ("fseek") ; /* Exit on fseek error. */
exit (EXIT_FAILURE) ;
}
/* Read record 2 in the buffer. */
if (fgets(buffer, 32, fptr) == NULL) {
perror ("fgets"); /* Exit on fgets error. */
exit (EXIT_FAILURE) ;
}
/* Print the buffer. */
printf("Data in record 2 is: %s", buffer);
fclose (fptr); /* Close the file. x/
J
Example2-2 0000000000000 O0O0ODOODO
$ RUN EXAMPLE
Data in record 2 is: test data line 2
Example 2-2 00 DATADATOOOOOODOOOOOOOOOO
test data line 1
test data line 2
test data line 3
test data line 4
Example 2-3 O0O0O0O0OKVOOOOOO
/* CHAP 2 WC IO.C ¥/
/* This program establishes a file pointer, writes lines from */
/* a buffer to the file using wide-character codes, moves the */
/* file pointer to the second record, copies the record to the */
/* wide-character buffer, and then prints the buffer to the */
/* screen. */

#include <stdio.h>
#include <stdlib.h>
#include <wchar.h>

(00ooooo)
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main()

{

char flat buffer[32];
wchar t wide buffer(32];
wchar t format[32];
int i,

pos;
FILE *fptr;

/* Set file pointer. */
fptr = fopen("data.dat", "w+");
if (fptr == NULL) {

perror ("fopen") ;

exit (EXIT FAILURE);

J
for (1 =1; 1 <5; 1++) {
if (1 == 2) /* Get position of record 2. */
pos = ftell (fptr);
/* Print a line to the buffer. */
sprintf(flat buffer, "test data line %d\n", i);
if (mbstowcs(wide buffer, flat buffer, 32) == -1) {
perror ("mbstowcs") ;
exit (EXIT_FAILURE) ;

}

/* Print buffer to the record. */
fputws (wide buffer, fptr);

/* Go to record number 2. */

if (fseek(fptr, pos, 0) < 0) {
perror ("fseek"); /* Exit on fseek error. */
exit (EXIT_FAILURE) ;

/* DPut record 2 in the buffer. */

if (fgetws(wide buffer, 32, fptr) == NULL) {
perror ("fgetws") ; /* Exit on fgets error. */
exit (EXIT_FAILURE) H

J

/* Print the buffer. */

printf("Data in record 2 is: %S", wide buffer);

fclose (fptr) ; /* Close the file. */

Example 2-30 000000000000 0O0OOOOO

$ RUN EXAMPLE
Data in record 2 is: test data line 2
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Example 2-30 0 DATADATODOODOOOOODOODOOODOO

test data line 1
test data line 2
test data line 3
test data line 4

Example2-400 1000000000000000O00O0OO0ODOODOOOOOOO
gbooboobobobobooboobdg

Example 2-4 O0000000000000000000O00O0 /O
/* CHAP 2 FILE DIS AND POINTER.C */

/* The following example creates a file with variable-length  */
/* records (rfm=var) and the carriage-return attribute (rat=cr).*/
/* */
/* The program uses creat to create and open the file, and */
/* fdopen to associate the file descriptor with a file pointer. */
/* After using the fdopen function, the file must be referenced */
/* using the Standard I/0 functions. */

#include <unixio.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#define ERROR 0
#define ERRORL -1
#define BUFFSIZE 132

main()

{
char buffer [BUFFSIZE];
int fildes;
FILE *fp;

if ((fildes = creat("data.dat", 0, "rat=cr",
"rfm=var")) == ERROR1) {
perror ("DATA.DAT: creat() failed\n");
eXit(EXIT_FAILURE);

}

if ((fp = fdopen(fildes, "w")) == NULL) {
perror ("DATA.DAT: fdopen() failed\n");
exit (EXIT FAILURE);

while (fgets(buffer, BUFFSIZE, stdin) != NULL)
if (fwrite(buffer, strlen(buffer), 1, fp) == ERROR) {
perror ("DATA.DAT: fwrite() failed\n");
exit (EXIT_FAILURE) H

}

(0oooooo)
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if (fclose(fp) == EOF) {
perror ("DATA.DAT: fclose() failed\n");
exit (EXIT_FAILURE) ;

}
}
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strtod, westod
strtok, wcstok
strtol, westol

strtoll, strtog
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strtoul, wcstoul
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va_start, va_start 1 000000000000000000
viprintf, vprintf, 00000000000000D0000000000
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1 isalnum 7 islower
2 isalpha 8 isprint
3 isascii 9 ispunct
4 iscntrl 10 isspace
5 isdigit 11 isupper
6 isgraph 12 isxdigit
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ASCII [ gooo ASCII O goano

NUL 00 34 @ 100 3,6,8,9

SOH 01 3,4 A 101 1,2,3,6,8,11,12
STX 02 3,4 B 102 1,2,3,6,8,11,12
ETX 03 3,4 C 103 1,2,3,6,8,11,12
EOT 04 34 D 104 1,2,3,6,8,11,12
ENQ 05 3,4 E 105 1,2,3,6,8,11,12
ACK 06 3,4 F 106 1,2,3,6,8,11,12
BEL 07 34 G 107 1,2,3,6,8,11
BS 10 3,4 H 110 1,2,3,6,8,11
HT 11 3,4,10 1111 1,2,3,6,8,11
LF 12 3,4,10 J 112 1,2,3,6,8,11
VT 13 3,4,10 K 113 1,2,3,6,8,11
FF 14 3,4,10 L 114 1,2,3,6,8,11
CR 15 3,4,10 M 115 1,2,3,6,8,11
SO 16 34 N 116 1,2,3,6,8,11

SI 17 3,4 0O 117 1,2,3,6,8,11
DLE 20 3,4 P 120 1,2,3,6,8,11
DC1 21 34 Q121 1,2,3,6,8,11
DC2 22 3,4 R 122 1,2,3,6,8,11
DC3 23 3,4 S 123 1,2,3,6,8,11
DC4 24 3,4 T 124 1,2,3,6,8,11
NAK 25 34 U 125 1,2,3,6,8,11
SYN 26 3,4 V 126 1,2,3,6,8,11
ETB 27 3,4 W 127 1,2,3,6,8,11
CAN 30 34 X 130 1,2,3,6,8,11
EM 31 3,4 Y 131 1,2,3,6,8,11
SUB 32 3,4 Z 132 1,2,3,6,8,11
ESC 33 34 [ 133 3,6,8,9

FS 34 34 \ 134 3,6,8,9

GS 35 3,4 1135 3,6,8,9

RS 36 3,4 ~ 136 3,6,8,9

us 37 3,4 - 137 3,6,8,9

SP 40 3,8,10 ?° 140 3,6,8,9

141 3,6,8,9 a 141 1,2,3,6,7,8,12

(0oooooo)
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ASCII O gooo ASCII O gooo
42 3,6,8,9 b 142 1,2,3,6,7,8,12
#43 3,6,8,9 c 143 1,2,3,6,7,8,12
$ 44 3,6,8,9 d 144 1,2,3,6,7,8,12
% 45 3,6,8,9 e 145 1,2,3,6,7,8,12
& 46 3,6,8,9 f 146 1,2,3,6,7,8,12
" 47 3,6,8,9 g 147 1,2,3,6,7,8
(50 3,6,8,9 h 150 1,2,3,6,7,8

) 51 3,6,8,9 i 151 1,2,3,6,7,8

* 52 3,6,8,9 j 152 1,2,3,6,7,8

+ 53 3,6,8,9 k 153 1,2,3,6,7,8
'54 3,6,8,9 1 154 1,2,3,6,7,8

- 55 3,6,8,9 m 155 1,2,3,6,7,8

?. 56 3,6,8,9 n 156 1,2,3,6,7,8
/57 3,6,8,9 0 157 1,2,3,6,7,8
060 1,3,5,6,8,12 p 160 1,2,3,6,7,8
161 1,3,5,6,8,12 g 161 1,2,3,6,7,8
262 1,3,5,6,8,12 r 162 1,2,3,6,7,8
363 1,3,5,6,8,12 s 163 1,2,3,6,7,8

4 64 1,3,5,6,8,12 t 164 1,2,3,6,7,8
565 1,3,5,6,8,12 u 165 1,2,3,6,7,8

6 66 1,3,5,6,8,12 v 166 1,2,3,6,7,8
767 1,3,5,6,8,12 w 167 1,2,3,6,7,8
870 1,3,5,6,8,12 x 170 1,2,3,5,6,8
971 1,3,5,6,8,12 y 171 1,2,3,5,6,8
172 3,6,8,9 z 172 1,2,3,5,6,8
;73 3,6,8,9 {173 3,6,8,9

<74 3,6,8,9 | 174 3,6,8,9

=75 3,6,8,9 } 175 3,6,8,9

> 76 3,6,8,9 7~ 176 3,6,8,9

?77 3,6,8,9 DEL 177 3,4
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Example 3-100000000000DO0OOOOOOO

Example3-1 OODOOOO

/* CHAP 3 CHARCLASS.C */
/* This example uses the isalpha, isdigit, and isspace x/
/* functions to count the number of occurrences of letters, */
/* digits, and white-space characters entered through the %/
/* standard input (stdin). %/

#include <ctype.h>
#include <stdio.h>
#include <stdlib.h>

main ()
{
char ¢;
int 1 =0,
j=0,
k=0;
while ((c = getchar()) != EOF) {
if (isalpha(c))
i+4;
if (isdigit(c))
JHt;
if (isspace(c))
k++;

}

printf ("Number of letters: %d\n", i);
printf ("Number of digits: %d\n", j);

printf ("Number of spaces: %d\n", k);

OO000D0 Example3-10000000000O0O0OO0ODOOOOODOOO

$ RUN EXAMPLE1

I saw 35 people riding bicycles on Main Street.
[cnz]

Number of letters: 36

Number of digits: 2

Number of spaces: 8

§

obobooboboooooog 37
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goooboobooboboooboobooboobobbooboooboobo

ecvt _tolower
fevt toupper
gevt _toupper
mbtowc towctrans
mbrtowc wctrans
mbsrtowcs wertomb
toascii wesrtombs
tolower

oooooboboobooboboobodHPCODDOODOODDOOODOODO
ocoooooo@o)yooooooooooooooooooboooooDo

Example 3-200ecvtD OO0 O0OO0OODOOODOOO

Example 3-2 DO0OO0OO0 ASCIODOODOOO

/* CHAP 3 CHARCONV.C */
/* This program uses the ecvt function to convert a double */
/* value to a string. The program then prints the string. */

#include <stdio.h>

#include <stdlib.h>
#include <unixlib.h>
#include <string.h>

main()
[

double val; /* Value to be converted */

int sign, /* Variables for sign */
point; /* and decimal place  */

/* Array for the converted string */
static char string[20];

val = -3.1297830e-10;

printf ("original value: %e\n", val);
if (sign)
printf ("value is negative\n");
else
printf("value is positive\n");
printf("decimal point at %d\n", point);

3-8 DO0O0Oooooboooboooon
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Example 3200 000000000000O00O0O

$ RUN EXAMPLE2

original value: -3.129783e-10
converted string: 31298

value is negative

decimal point at -9

§

Example 3-3 O toupperd O O tolower0 O 000000 OOOOO0O

Example 3-3 0O000OOO0ODOOCO

/* CHAP 3 CONV_UPPERLOWER.C */
/* This program uses the functions toupper and tolower to */
/* convert uppercase to lowercase and lowercase to uppercase */
/* using input from the standard input (stdin). */

#include <ctype.h>
#include <stdio.h> /* To use EOF identifier */
#include <stdlib.h>

main()
{
char ¢,
ch;

while ((c = getchar()) != EOF) {
if (¢ >= 'A" && ¢ <= "Z')
ch = tolower(c);
else
ch = toupper(c);
putchar(ch);

}
}

0000 Example3-300000000000000O00O0OO0O0ODOOO

S RUN EXAMPLE3

LET'S GO TO THE welcome INN.
let's go to the WELCOME inn.

$

obobooboooooooog 39
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HPCRTLODOOOOODOOODOODOODOOOUOOOOODDOOoDOOoDOO
oooobooobooboobo0oboobooboobob 200bOoobOoono
gbooobgoobobboboobooboobooboobooobon

HPCRTLOOOUODODOOOOODODODOOOOODODOOOOOOoDODOobOOooooo
goooobgoooboboo

<varargs.h>0 0 O«<stdarg.h>0 000 000000COO0O0OOOODOOOOO
000000000000 00o0ooooooooo0n0onno«stdarg.h>000 ANSI
CO0O00OO0OO000OO0OOO«wvarargs.h>0 00000000000 DOOOOOOOO
googo

O0000printf0execl0 00 RTLOODOOODOODOOOOODOOOOOODOODODO
0000000000000 000000«varargs.h>O<stdarg.h>0000000
ooooboobobobobobooboooboobooboboboboooboobo

<stdarg.h>0000000000O00Ova alist00O0Ova del0DO0O00O00O0O0O00OO
O00000O«stdarg.h>0000000000000000O0O

function_name(int arg1, ...)

{

va_list ap;

wvarargs.h>O00000O0OOOOOOOOOOOOOO

- JO0Ova alistUODODOOOODODOODOOODODOO

- vadcl0O0OOO0OvaalistOOOODOODO0ODOODODOODOOG)DODOODOO
gogo

- va list000O0O0000O00O0O00O000ODO0OO0O0OODO0O0OO0OO0O0O00OO
OO«varargs.h>000000000va list000000000O0 100000
oooobooog

oooobooboboboboooboooboobo

function_name(int argd, ... )

{

va_list ap;

3-10 JoOooobobooboooon
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Example 3-4 0 O strcatO 0O strncat0 00000000 ODOOOO

Example 3-4 200000000
/* CHAP 3 CONCAT.C */

/* This example uses strcat and strncat to concatenate two %/
/* strings. %/

#include <stdio.h>
#include <string.h>

main()
static char stringl[80] = "Concatenates ";
static char string2[] = "two strings ";
static char string3[] = "up to a maximum of characters.";
static char string4[] = "imum number of characters";

"strcat:\t¥s\n", strcat(stringl, string2));

"strncat ( 0):\t%s\n", strncat(stringl, string3, 0));
"strncat (11):\t%s\n", strncat(stringl, string3, 11));
"strncat (40):\t%s\n", strncat(stringl, string4, 40)

printf
printf
printf
printf

!

Example 3-400000000000O

$ RUN EXAMPLEL

strcat: Concatenates two strings

strncat ( 0): Concatenates two strings

strncat (11): Concatenates two strings up to a max

strncat (40): Concatenates two strings up to a maximum number of characters.

§

Example 3-50strespn0 00000000 O0O0O0O0O

Example 3-5 strecspn0 00000 40000

[* CHAP 3 STRCSPN.C */
/* This example shows how strcspn interprets four */
/* different kinds of arguments. %/

#include <stdio.h>

main()
{

printf ("strcspn with null charset: %d\n",
strcspn ("abedef", ")) ;

printf("strcspn with null string: %d\n",
strespn (", "abcdef"));

(0oooooo)
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Example 3-5 (O0O) strespn0 00000 40000

printf ("strespn(\"xabc\", \"abc\"): %d\n",
strcspn("xabe", "abc"));

printf ("strcspn(\"abc\", \"def\"): %d\n",
strcspn("abe", "def"));

Example 3-50000000strespn.out0 00000000000 O0O0DOO0OOO

gad

S RUN EXAMPLE2

strcspn with null charset: 6
strespn with null string: 0
strespn("xabe", "abc"): 1
strcspn("abc", "def"): 3

Example 3-6 0 O«stdarg.h>00000000O00OO0OOOOOOOOO

Example 3-6 <stdarg.h>O0 0000000

/¥ CHAP 3 STDARG.C

/* This routine accepts a variable number of string arguments
/* preceded by a count of the number of such strings. It

/* allocates enough space in which to concatenate all of the
/* strings, concatenates them together, and returns the addre
/* of the new string. It returns NULL if there are no string
/* arguments, or if they are all null strings.

#include <stdarg.h> /* Include appropriate header files
#include <stdlib.h> /* for the "example" call in main.
#include <string.h>

tinclude <stdio.h>

!

S8

/* NSTRINGS is the maximum number of string arquments accepted

/* (arbitrary).
#define NSTRINGS 10

char *concatenate(int n,...)

{

va_list ap; /* Declare the argument pointer. */

char *1list [NSTRINGS],
*string;

int index = 0,
size = 0;

/* Check that the number of arguments is within range.

3-12 JOooobooboooboooon

*/

*/
*/
*/
*/
*/
*/
*/

*/
*/

*/
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Example 3-6 (0 0O) <stdarg.h>00000000O

if (n <= 0)
return NULL;

if (n > NSTRINGS)
n = NSTRINGS;

va_start(ap, n); /* Initialize the argument pointer. */

do {
/* Extract the next argument and save it. */

list[index] = va_arg(ap, char *);

size += strlen(list[index]);
} while (++index < n);

va_end(ap); /* Terminate use of ap. */

if (size == 0)
return NULL;

string = malloc(size + 1);
string[0] = "\0';

/* RBppend each argument to the end of the growing result  */
/* string. */

for (index = 0; index < n; ++index)
strcat (string, list[index]);

return string;

/* An example of calling this routine is */

main() {
char *ret string ;
ret string = concatenate(7, "This ", "message ", "is ",
"built with ", "a", " variable arg",
1] 1iSt.") ;

puts(ret string) ;

}

Example 3-6 0000000000 O0D0O0OOOOOODO

This message is built with a variable arg list.

obobooooobooooog 313
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0 4-100HP C Run-Time Library (RTL) DO O0OO0O00OO0OD0OOOOODOOOODO
gbogbooboobuooboobooboobooboboborPChOOODOO
oooobooboooooobobooo(@Cmo)yobooooboboobgoooDbo

ggoooood

041 00O0O0o0ooobooooobogn

oo 0o

abort 00000000000000000 SIGABRTOOOOOO

assert Jooooooooooooo

atexit 0000000000000000000000

exit, exit 00000000000000

perror O00errmmo0 0000000000000 0000OStderrddn
ogog

strerror errmo0 0000000000000 D000O0OOOOO0OOOOO

alarm 00000000000000000000000 SIGALARM OO
goooooooooo

gsignal 0000000000000000000000

kill gg%s@DDDDDDDDDDDDDDSmeLDDDDDDDD

longjmp 00000000000000000000000000000000
ooooogo

pause 0000000000000000000000

raise 000000000000000

setjmp Jddd00000000000000oo00oooooooooo
gooo0oooooooooooo

sigaction 000000000000000000000

sigaddset 000000000000000000

sigblock 00000000000000000000000000000000
goooooooooo

sigdelset Jooooooooooooooooo

sigemptyset 0000000000000000000000000000000

sigfillset 00000000000000000000000000000

sighold 00000000000000000000000000000000
ooo

sigignore 000000000000000000 SIG_IGNOOO0OOOO

(0oooooo)
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oooobooobobooo

04-1(00C) ODOODOOOOOOODOODOOOO

oo 00

sigismember 0000000000000 00000000000Dooooooag
o0

siglongjmp 0000000000000000000000000

sigmask 0000000000000 000000oooooo

signal 00000000000 D00000000

sigpause 0000000000000 000000o000oo0oooooooa
OoOoooooo

sigpending 00000000000000

sigprocmask 0000o0O00o00ooOooooooo

sigrelse 0000000000000 0000000O00oooooooooag
oooo

sigsetjmp 0000000000000 O00o0ooooooooon

sigsetmask 000000000000 0Ooooooon

sigstack 0000000000000 00000000

sigsuspend 00000000000 000000000000000000000
ooog

sigtimedwait 0000000000000 0000000000O0oOOoooooO
oQ

sigvec 000000000000 00000OO0OooooQ

sigwait 0000000000000 00000000000D00000O0oo
oQ

sigwaitinfo 0000000000000 00000000o0oooooooooon
oQ

ssignal 0000000000000 000D0OoO0O0o0ooooooon
o0

VAXCSESTABLISH HPCRTLOOOOUOOOOOODOOOOODODOOOOODOOOOO
OoooDooooo

4.1 0oognd

HPCRTLOODOOODODOODOUODOOODODODOODOOOOODOOOODOOo
0000000 RTLOOOOODUOODOOerrmmo00000OO0O0ODOOODOOODOO
gooobooboboboboobooboobobooobooboo

<cerrno.h>0 0000000 OOerrno0 0000000000000 0OOOOOOO
O000000000O«<errno.h>00000000000000000O0O00OOO0O
OOHPCRTLOOODOODOODDOOODOODOODODOODUOODOOD
oo

0000000000 O0ermo0 00O O00OOerrno0000D0OOOHP CRTLOODO
goboo0bOo0obO0U0bUoUobOoUbUOUobUdOUerrnmod0D0OHPCRTLOODOO
gboopoboobobobooboobobbobbobobobDbOobOHP CRTL
goooobooboooobooboobboooboobbooobooboboon
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000 4200HPCRTLOerrno 0000000 OODOOOODOOOOODOOO

go

04-2 00O00ODOO0ODOODODOOO

gooogo go

E2BIG gbobooooobooo

EACCES goboboboobooogo
EADDRINUSE gboboboooooooobooboboob
EADDRNOTAVAIL gbobobooooboobooboobobobaob
EAFNOSUPPORT gboboboobooboobooboobobo
EAGAIN gobobobobooooooon

EALIGN obobobooooodg

EALREADY gbobobooooobooo

EBADF gbobobooboobooon

EBADCAT gboboboobooooooboobobo
EBADMSG gbobobooboooobooobooon

EBUSY gbobooooboobobobobo
ECANCELED gbobobooobooodg

ECHILD oooboooboo

ECONNABORTED gboboooooobooboboboo
ECONNREFUSED gboboooogo

ECONNRESET gbobobobooooooooon
EDEADLK obobooooooboobooboobo
EDESTADDRREQ gbobobooobooobooo

EDOM gbooboobo

EDQUOT gboboboooood

EEXIST gboboboobooogo

EFAIL gboboooooo

EFAULT gbobooooobooon

EFBIG gobobooooogoo

EFTYPE gboboboooobooboobooboboboboon
EHOSTDOWN gboboboooobooog
EHOSTUNREACH gboboboboooooooon

EIDRM obobooogoog

EILSEQ gbobobobooooobooog
EINPROGRESS gbobobooooboog

EINPROG gbobobobooooooon

EINTR gobobobobooooooon

EINVAL gboboooogo

(Coooooo)
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04-2(0O0) ODoOoOoOODOODODOO

gooooo RN

EIO Vyoooono

EISCONN goobobobobooooooo

EISDIR gooooboooog

ELOOP gbobobooboooooooooboobo
EMFILE gbobobobooooboooooobooobooon
EMLINK goobooboooon

EMSGSIZE gbobobooooon

ENAMETOOLONG gboobooboooon

ENETDOWN gboobooboboboooooon
ENETRESET gooboobobobooboooboooobooobo
ENETUNREACH gboobooboboooooo

ENFILE gboobogobobobooooooon
ENOBUFS gobobobobooboooooooboon
ENODEV gooboobooboboboobooo

ENOENT gboboobobobobooooooooboooboooboon
ENOEXEC ExecOOOOOOOODOODO

ENOLCK gbooboobobobooboooon

ENOMEM gooooooon

ENOMSG gbobooboboboooooo
ENOPROTOOPT gboobooboboobooon

ENOSPC gooboobobobobooooo

ENOSYS gboboboboooooo

ENOTBLK gbooboobooboboooooo
ENOTCONN gogobooboboooooo

ENOTDIR gooooboooog

ENOTEMPTY gbooboobobooooo

ENOTSOCK gbobooboboboboobooboooooobooobon
ENOTSUP goooboobooboooooo

ENOTTY gooooboooog

ENWAIT gbobooboboboooooon

ENXIO gboobooboboooooboooooooogon
EOPNOTSUPP gooboboboooboooooboooboon
EPERM gooogoog

EPFNOSUPPORT gbobobobooooooooboooboan
EPIPE gboooobooooo

EPROCLIM gooooboobooooo
EPROTONOSUPPORT gbobobobobooooooon

4-4 OO0DOO0OOOOO0OOO0OOO0
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04-2(@C0) ODO0OOOOODOOODOO

goooano ao

EPROTOTYPE gbobobooboooooboobooboobobobo
ERANGE gboboooogo

EREMOTE oboboooooobooboobobo

EROFS gboboboboooooooag

ESHUTDOWN gboboboooboobooooboobobobooobooog
ESOCKTNOSUPPORT gboboboooooooooboboo

ESPIPE gbobaobao

ESRCH gbobobobooooobooog

ESTALE gbOONFSOOOOOOoOoOooo

ETIMEDOUT opooboooo

ETOOMANYREFS gbobobobooooooobooob

ETXTBSY gbobobobooobooooooon

EUSERS gbobooooobogoo

EVMSERR CpenVMS U OUODOODOODOOOOOOOODO
EWOULDBLOCK J/ogoooooooooooooo

EXDEV gboboboooboood

perrord 000 Ostrerroxrd 0000000000 OO0O0DO0ODO0O0 UNIXOOO
obobooooboobooooboobobobo0obOobDOob0b0oDbODerrnod

EVMSERROUOUOUODOOO0DOODOOperroxr000000O0DOO0O0DOO0OOOOO
goooboobobobobbooboobooboob openvMSO OO oonoOOQ
oooobooon

%s:nontranslatable vms error code: XXxXXXX vms message:

U0000000D0%sOperror0D 0000000000 xxxxxx O OpenVMS O O
gogono

errnod EVMSERRO O OODOOUOODOOOD«<errno.h>000000O00OO0O
0000 OvaxcSerrnod 00 OpenVMS O OO0 O OOOO OO vaxcSerrnod O
OOerrnod EVMSERROOOOOOOODODOOOOOODOOOOOODODOOOOO
OO0O0OOerrnod EVMSERROOOODOOOOODOOODOOOvaxcSerrnod OO DO
oooon

oodooooooooooooobooooooboooboodHPCOOOOOOO
0ooooooooOooooOoooOo@o)yYboooobooooobooooo
Ostrerror00000O000O000O
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42.1

4.2.2

oogdg
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Example4-1 OO0OO0OOOOODOOO

/*  CHAP 4 SUSPEND RESUME.C */

/* This program shows how to alternately suspend and resume a  */
/* program using the signal, alarm, and pause functions. x/

#define SECONDS 5

#include <stdio.h>
#include <signal.h>

int number of alarms = 5; /* Set alarm counter. x/
void alarm action(int);

main()

{

signal (SIGALRM, alarm action); /* Establish a signal handler. */
/* to catch the SIGALRM signal.*/

alarm(SECONDS) ; /* Set alarm clock for 5 seconds. */
pause(); /* Suspend the process until *
¥ the signal is received. x/

void alarm action(int x)

{

printf ("\t<%d\007>", number of alarms); /* Print the value of */
/* the alarm counter. */

signal (SIGALRM, alarm action); /* Reset the signal. */

(00D0Oooo)
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Example 4-1 (00) 0000000000000

alarm(SECONDS) ; /* Set the alarm clock. */
if (--number of alarms) /* Decrement alarm counter. */
pause () ;

Example 4-10000000000COOOO

$ RUN EXAMPLE

5> <d> 3> 2> <>
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/*

/* This example creates the child process.
/* functionality given to the child is the ability to

chap 5 exec_image.c g

The only

/* print a message 10 times.

#include
#include
#include
#include
#include

static const char *child name = "chap 5 exec image child.exe" ;

main()

<climsgdef.h> /* CLI status values */
<stdio.h>

<perror.h>

<processes.h>

<stdlib.h>

*/
*/

o
OO
OO
OO
OO
OO
OO
OO

{

int status,
cstatus;

/* NOTE:

/*  Any local automatic variables, even those
/*  having the volatile attribute, may have

/* indeterminant values if they are modified
/* between the vfork() call and the matching

/* exec() call.

if ((status = vfork()) != 0) {

/* This is either an error or
/* the "second" vfork return, taking us "back"

/* to parent mode.
if (status < 0)

printf("Parent - Child process failed\n");

else {

printf ("Parent - Waiting for Child\n");

if ((status = wait(&cstatus)) == -1)
perror ("Parent - Wait failed");

else if (cstatus == CLIS IMAGEFNF)
printf("Parent - Child does not exist\n");

else

*/
*/
*/
*/
*/

*/
*/
*/

printf("Parent - Child final status: %d\n", cstatus);

}
}

else { /* The FIRST Vfork return is zero, do the exec */
printf ("Parent - Starting Child\n");

if ((status = execl(child name, 0)) == -1) {

perror ("Parent - Execl failed");
exit(EXIT_FAILURE);

(0oooooo)
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/*

CHAP 5 EXEC_IMAGE CHILD.C %/

/* This is the child program that writes a message */
/* through the parent to "stdout" ¥/

#include <stdio.h>

main()

{

int 1i;
for (1 = 0; 1 < 10; 1+4)
printf ("Child - executing\n");
return (255) ; /* Set an unusual success stat */

Example5-1 00000

1
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Example 5-2000000000000O000O0O0OOOO

Example 5-2 0 O000000QCOOODOCOCO

/*

/*
/*
/*
/*

CHAP 5 CHILDARG.C */
In this example, the arguments are placed in an array, gargv, */
but they can be passed to the child explicitly as a zero- */

terminated series of character strings. The child program in this */
example writes the arquments that have been passed it to stdout. */

(Coooooo)
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#include <climsgdef.h>
#include <stdio.h>
#include <stdlib.h>
#include <perror.h>
#include <processes.h>

const char *child name = "chap 5 childarg child.exe" ;

main ()
-
int status,
cstatus;
char *gargv(] =
{"Child", "ARGC1", "ARGC2", "Parent", 0};

if ((status = vfork()) != 0) {
if (status < -1)
printf("Parent - Child process failed\n");

else {
printf("Parent - waiting for Child\n");
if ((status = wait(&cstatus)) == -1)

perror ("Parent - Wait failed");
else if (cstatus == CLIS IMAGEFNF)

printf ("Parent - Child does not exist\n");

else

printf ("Parent - Child final status: %x\n",

cstatus) ;
}
}
else {
printf ("Parent - Starting Child\n");
if ((status = execv(child name, gargv)) == -1) {
perror ("Parent - Exec failed");
exit(EXIT_FAILURE);

/* CHAP 5 CHILDARG CHILD.C */

/* This is a child program that echos its arguments */

#include <stdio.h>
main(argc, argv)
int argc;
char *argvl[];
int i;

printf ("Program name: %s\n", argv[0]);

o
OO
OO
OO
OO
OO
OO
OO

(0oooooo)

oboboooo 59



Example5-2 (00) ODO0OOODOODOOODOODOO

for (1 = 1; 1 < argc; i+4)
printf ("Arqument %d: %s\n", i, argvl[il);
return(255) ;

Example 5-300wait0 0000000000000 O0OOOOOOOOOOOOO
gbooobooobooog
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/*

/*
/*
/*
/*
/*
/*
/*

CHAP 5 CHECK STAT.C

In this example 5 child processes are started. The wait()
function is placed in a separate for loop so that it is
called once for each child. If wait() were called within
the first for loop, the parent would wait for one child to
terminate before executing the next child. If there were
only one wait request, any child still running when the
parent exits would terminate prematurely.

#include <climsgdef.h>
#include <stdio.h>
#include <stdlib.h>
#include <perror.hs
#include <processes.h>

const char *child name = "chap 5 check stat child.exe" ;

main()

{

int status,
cstatus,
i;

for (1 =0; 1 <5; i+4) {
if ((status = vfork()) == 0) {
printf ("Parent - Starting Child %d\n", 1i);
if ((status = execl(child name, 0)) == -1) {
perror ("Parent - Exec failed");
exit(EXIT_FAILURE) ;
J
}
else if (status < -1)
printf ("Parent - Child process failed\n");

}

printf("Parent - Waiting for children\n");

for (1 = 0; 1 <5; i+4) {
if ((status = wait(&cstatus)) == -1)
perror ("Parent - Wait failed");
else if (cstatus == CLI$ IMAGEFNF)
printf("Parent - Child does not exist\n");
else
printf ("Parent - Child %X final status: %d\n",
status, cstatus);

o
OO
OO
OO
OO
OO
OO
OO

*/
*/
*/
*/
*/
*/
*/
*/

Example 5-4 0 0pipe0 00 dup20 000000000000 DOOODOOOODOO
O00000000000000000000000000004#define000000
O00000000000000000000 inpipe0outpipe0 0000000 110
2000000000000
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/* CHAP 5 PIPE.C

/* In this example, the parent writes a string to the pipe for
/* the child to read. The child then writes the string back

/* to the pipe for the parent to read. The wait function is

/* called before the parent reads the string that the child has
/* passed back through the pipe. Otherwise, the reads and

/* writes will not be synchronized.

#include <perror.h>
#include <climsgdef.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <processes.h>
#include <unixio.h>

#define inpipe 11
#define outpipe 12

const char *child name = "chap 5 pipe child.exe" ;

main()
[
int pipes[2];
int mode,
status,
cstatus,
len;
char *outbuf,
*inbuf;
if ((outbuf = malloc(512)) == 0) {

printf ("Parent - Outbuf allocation failed\n");
exit(EXIT_FAILURE);

}

if ((inbuf = malloc(512)) == 0) {
printf ("Parent - Inbuf allocation failed\n");
eXit(EXIT_FAILURE);

if (pipe(pipes) == -1) {
printf ("Parent - Pipe allocation failed\n");
exit (EXIT FAILURE);

}

dup2 (pipes (0], inpipe);
dup2 (pipes (1], outpipe);
strcpy (outbuf, "This is a test of two-way pipes.\n");

status = vfork();

5-12 JO0OO0oOOoooo
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switch (status) {

case 0:
printf("Parent - Starting child\n");
if ((status = execl(child name, 0)) == -1) {
printf("Parent - Exec failed");
exit(EXIT_FAILURE);
}
break;
case -1:
printf ("Parent - Child process failed\n");
break;
default:

printf("Parent - Writing to child\n");

if (write(outpipe, outbuf, strlen(outbuf) + 1) == -1) {
perror ("Parent - Write failed");
exit(EXIT_FAILURE);
}
else {
if ((status = wait(&cstatus)) == -1)
perror ("Parent - Wait failed");

if (cstatus == CLI$ IMAGEFNF)
printf("Parent - Child does not exist\n");
else {
printf("Parent - Reading from child\n");
if ((len = read(inpipe, inbuf, 512)) <= 0) {
perror ("Parent - Read failed");
exit(EXIT_FAILURE);

J
else |
printf ("Parent: %s\n", inbuf);
printf ("Parent - Child final status: %d\n",
cstatus) ;
J
J
}
break;
}
J
/* CHAP 5 PIPE CHILD.C */

/* This is a child program which reads from a pipe and writes */
/* the received message back to its parent. */

#include <stdlib.h>
#include <stdio.h>

#include <string.h>
#include <unistd.h>

(0oooooo)
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#define inpipe 11
#define outpipe 12

main()

{
char *buffer;
int len;

if ((buffer = malloc(512)) == 0) {
perror ("Child - Buffer allocation failed\n");
eXit(EXIT_FAILURE);

}

printf ("Child - Reading from parent\n");

if ((len = read(inpipe, buffer, 512)) <= 0) {
perror ("Child - Read failed");
eXit(EXIT_FAILURE);

}
else {
printf("Child: %s\n", buffer);
printf("Child - Writing to parent\n");
if (write(outpipe, buffer, strlen(buffer) + 1) == -1) {
perror ("Child - Write failed");
exit (EXIT FAILURE);
}
}

exit (EXIT SUCCESS);
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06-1(00) Curses000000

0oooooooo ooQ

mv [w] getch 0000000000000 00000000000oooooooo
oooooo

mv [w] getstr 0000000000000 0000000o0oooooooooon
000000000000 0000000O0

mv [w] inch 0000000000000 000000000000Oo0Oo0o0oog
oooooo

mv [w] insch 0000000000000 000000000O0o0ooon

mv [w] insstr 0000000000000 000000ooooooooon

mvwin 0000000000000 0OoO0Ooooooooo

newwin 000000000000 D000000D000000000Oo0NoOn
ooo

[nolnl UNIXOOOOODOOOOOOODOOOO0OOOoOooooooo
OpenVMS DD DODODODOD

overlay 10000000000 (@0000000000000o0ooo0oon
0)00D00000000000000000000000 200000
O00o00ooOooooooon

overwrite 10000000000000000000000000O00000OQ
00000 200000000000000000000

[w]printw 000000000000000000000printf000DO0

[no] raw UNIXOOOOOOOOOOODODOOOOODOOoOooooooo
OpenVMS O DDODODODODO

[w] refresh 00000000000 o0o0ooooooooo

[w] scanw 00000000 O0scanfO00OOOO

scroll 000000000000 10000000000

scrollok 0000000000000 0000000O0oo0oo0

[w] setattr 00000000000 D0O0oOoooooo

[w] standend 0000000000 00O00OoO0oooooon

[w] standout 0000000000000000000000

subwin 0000000000000 0000000o0oooooooooon
ooooo

touchwin 000000000000 00000000000000000

wrapok OpenVMS Curses 00 000000000000 00O0O0OOOO0OOO

gboboooogo
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CursesO0 000000000
6.3 CursesO0 00O

6.3 Curses] O O

gbooo0cCurses0000O00O0OO0O0O CursesiO0O0O00nDOoooonoOoOO
gobooooooo

Curses0 00000000 DODODOOO0ODO0ODOODODOODODOODDOODOO
goo00o0o00oooOoO0oooOoOoDbOoogO (occlusiomOOCOO0OODOOOOO
gogbgooboobobooobobobboobobobboobobobboobooboon
jjooo0ooOo0o0oo0o0ooOo0oooooo @Eoooooooooooo
gooooooooooono)g

6.3.1 0OO0OO0ODOOO0O0O (stdscrd curscr)

gboboboooooboobogcaursest 20000000000000O000O00OO
00000000000000000stdscrOdcurscrd 00 000Ostdscr00000
oobOooobOooooooobOooobooOoooocaursesdooooooon
0000000000000 0O00000O00Ostdscr0000O0OO0OOOOOO
0000000000000000O0stdscr0 000000000 0OStdscr0 000
gbooodooDo e-1000bobobooogon

0 6-1 stdscrO0 000000

ZK-5752-GE
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6.3 Curses 0 00 O

2000000000000000curscrd 00000 Curses0O00O0D0OD0ODO
oOooooO0opooOoOooOoOoooO0OoOo0oUoDOoOobObo00ooOOoUoDooUOooDooO
000000000000 000Q0HP C for OpenVMS Curses O O O clearok
O00OO0crscrd0000O00OO0ODODODOODOOODOOOOOODOOOOO
Curses0000000O0O0OOstdscrd 0000000000000 OOOOOOQ
od

632 0UO0O0OOOOOOOO0

O00000stdscr0 0000000000000 0O0000O0O0O0O000O0O0O0O0OO0
gbooobooboboobooboobobooboobo

gooobooobooobooboooboobooboobooboobobobooboo
0000000000 0b0o0oo0oD0bOoooO0booD (ywouoooboooo
ocoooooooooooooo oooooooooogooo

gooobooboobooboobooboobooboooboooboobobooboo
gooobi0obobobobooboobooboobooboobooboobooon
goooboobobboboobooboobobooboobon

gooobooobooobooboobooboobooboobooboobooo
goooboooboobooboobooboobooboobooboboboboo
goobooobobogobooboboooboobbooboooboobobooboo
oo

000000000000 000000000000Ostdscr00nononO
OO0stdscxr000000D0O0OOOOO0OODOODOO 2000000000000
ooooboooboooboobo0obooboobooboobooboobooo
gbooobooboobgooobooboooboo

ocoooo0oooo0ooOoo@oooUobooUoooOo)ytoboooooooDo
gooobooboooboobooboobuooboobooboobooboon
ooboobooobooobooobooobooobooboobooobooobooboooo
gooobooobobooboooooobooboobooboobooboobooo
gooobooboooboobooboobooboobooboobooobooo
goooboobobobobooboobooboboboobooboobon

stdscr0 00000000000 Ostdscr0 000000 OODOOOOOOODODODNO
o0 e200000000O0
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6.3 CursesO0 00O

06-2 DO00OO0OO0OO0OOO0OOOOOOOOO

ZK-5754-GE

gobooboobooboobooboobooboobooboobooboo
gbobooobobooobobo e3b0booooDoOonon

063 ODOOO0OO0O0O0
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6.3 Curses 0 00 O

ggogooboobbodooooobobbooooobooobobooooooobooobo
O0stdscr0 00000000

6.4 Curses 0 U

Curses Screen Management 0 0 00000000000 0O0OOODOOOOOOO
00000000 DOO0D00O00DO00DO00Db00DOO00DO000d Cursesdd
0000000000000 0000 Example6-10 CursesO0 000000000
ooooooooooooooon

Example 6-1 CursesO0 O 000

1 #include <curses.h>
2 WINDOW *winl, *win2, *win3;

main()

{

3 initscr();

endwin() ;

}

Example 6-100 0

1 0000000000000 00O«curses.h>000000000000O00O0O
O0000ooobg0o aurses 00000 0OOODO0ODOODOODOODOO
OO0O«<curses.h>000000000O«stdio.h>0 00000000000 ODOODO
000000000000000000O0O«stdic.h>O0O0OO0O0OOODOOO
O0000O00b0o0obooboobOobobOobooOo caursesOdgnoonogon
O0000O«<curses.h>O000000000000O0O

2 00000 WINDOW O<curses.h>O0 0000000000000 O0O0OO0
0000000000000 00C00O0DOO00ODOU0O0O0 Example 6-10
O0OwinlOwin20Owin30 30000000000000000OO0O

3 initscr0000000000C0COO000O0O0O0O0O0OendwinDOOOOOOO
0000000000000 O0initscr0000000O0O0OOO (OpenVMS
Curses00000D0OBSDOODOO Cursesd O O0O0O0DOOODOOODO)YODOO
OO00OstdscrO00Ccurscr0 000000000 Oendwind0O0O0O0O0O0O0OOO
0odo0ooooDOooooooooooo

gdddcursesO0O0O0OD0OOODOODODODODOOOOOOOOOOOOOO0O
Example 6200 1000000000000 O0DO0O0OOODODOOOOODOO
goooobooboo
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6.4 Curses 0 0 O

Example 6-2 O0O00O000OOO

#include <curses.h>

WINDOW *winl, *win2, *win3;

main()

{

}

initscr();

winl = newwin(24, 80, 0, 0);
mvwaddstr (winl, 2, 2, "HELLO");

endwin();

Example 6-2 000 :

1

newwin0 000000 240000 8000000000000 (00000000
00000000000 0000000000000000000000000
Owinl00OOOOOOO0OOOO0 (0,000)000 (wOOOOOoooo

mvwaddstrO D00 Omove0 O 0 Jaddstr0 00000000 DODOOODODOODO
O00000O0OOmvwaddstrO OO0 O ODOO0UOOOOOODOUOODOOOUOOOO
O0stdscxrOD0O0Q0QOOOO

ag

O0D000 Curses0 0000000000 OOstdscxrD0OODOOOODOO
goboopobgo aursesd00OO0onDogooooobooobDbOoOoDO
Ow'0000000000000addstr00000stdscr0 000000
0000000000000 000dddwaddstr0 00000000000
goboboooboooboobooboboboboooboobo

gobooboobooboobooboobuoobooboobooboobooon
o0oo00o0O0ooOOobO0obO0bobOoO0ooOooOOobOO0bOobobOobooboOg 1o,10000
0000000000 00O0ob0o00ooDO0bO (1010000000 0OD (0,00000
gogo

Example 6-20 HELLOOOOOOODOOOUODOOOOOODOOOODOOOO
0000000000000 00O0wrefreshD0000OO0O00O0O0O Example 6-300
O0000winldOOOOODDOOOOOO0OO0OO0O0O0O0

CusesO0O0OOOOOOOO 6-9
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6.4 Curses 0 0 O

Example 6-3 00000 0OOO

#include <curses.h>

WINDOW *winl, *win2, *win3;

main()

{

initser();

winl = newwin(22, 60, 0, 0);
mvwaddstr (winl, 2, 2, "HELLO");
wrefresh (winl);

endwin() ;

wrefreshO OO OO0 O0OO0OO
gddodooooooooon
gddoooooooooood
goddooooooooooon
OO000O000D0O00winlDOO
oooo

ooooooooooobobooooboobon
O0endwin0O0OOODOOODOOO HELLOODOOO
wrefreshD0 OO OODOOODODOOOOOOOOOO
O00000000000winlDOOOOOOOO
000000000000 0touchwinDOOOOO

6.5 UO0O0OOOOOOO

<curses.h>O000000O0OODODO
000 (0 6-2000)0

OCurses000000O00O0OOOODOOODODDOO

0 6-2 CursesO0ODO0O0OOOO#defined O

oo 0 oo

curscr WINDOW * goooooooooa

stdscr WINDOW * goooooooooa

LINES int ogoooooo

COLS int goooooooo

ERR — go0oDOOoDOooooooog (o)
OK — 000000000 oooog ()
TRUE — 0000 TRUEODOO (1)
FALSE — 0000 FALSEO OO (0)
_BLINK — setattrOclrattrooooonQ
_BOLD — setattrOclrattrooooon

6-10 CursesU0OOO0OOO0ODOO
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65000000000

0 6-2(00) CursesO000O00O0ODOO#Hdefined O

oo a oo
_REVERSE — setattrOclrattro00OoonO
_UNDERLINE — setattrO clrattroo0OOO

000000000000 ERROODODOODO CursesO0O00O0ODOO0ODOODODO
0000000000000 Example6400000000000O0O0O0O0OOO
god

Example 6-4 CursesO0 O QO O4dnQOO

#include <curses.h>
WINDOW *winl, *win2, *win3;

main()

{

initscr();
winl = newwin(10, 10, 1, 5);

if (mvwin(winl, 1, 10) == ERR)
addstr ("The MVWIN function failed.");

endwin();

Example 6-400mvwind 00 0000000000000 OO0OOOCOOOO
Ostdscr00000D00O CursesOmvwinD 0 O0O0DO0OO0OODOOOODODOO

6.6

g

goooo

uUNIXODOOODOOOOO CursesOODO0OO0OOO0ODOO0ODOODOOODOOODOOO
O0000DbO00O0D ccursesOmovel 0O ODODOO0OODOODOOOODOOOO
Ub0o0dbD0OmweurD O 0ODO0OD0O0OO0DOOOO0ODOO0ODOO0ODOO0ODOOODODOOD0
gooobgooboboobooboobon

HP C for OpenVMS Systems 000 2000000000000 OO0ODODOOO
ooooboooboobo

Example 6-50 OmoveD O OmveurD OO0 OO0OO0OOODOODOOO

CursesO00O0OO00O00ODOOO 6-11



Example 6-5 O000O000OOO

#include <curses.h>

main()

{

initscr();

clear();

move (10, 10);

move (LINES/2, COLS/2);
mvcur (0, COLS-1, LINES-1, 0);

A WODN P

endwin();

Example 6-500 0

1 clear00000stdscxrOD0O0OD0OD0OODODOODDODO (OO0 OOOOOOO
2 OO0OwmoveD ODOOOOODO (010000000 OO

3 2000moved 0 OD0DODO LINESO COLSODOODODOODOODOODO
O{@D0O0LINESO coLsOOOooonoonoono)g

4 weurDODOOODDODOOODODOODODOOOODOOODOODODOOOODbDOODOO
oooooboobooobobooobooboobboobobooboooboooo
gboogbbooobooboobbooobooboobboobdondmoved
ooooboobgn

6.7 OOOOOOUO

Ubooooooobobooocaursesl 000000 bOOobOOoOOoOoDOoDODO
gbooobooboobooboobuooboobooboobooobobobooobo
oooobooobooobooboobooboobooboobooboboboboo
ooooog

Example6-6 00 1000000000000 Ostdscxr0 000000000000
god
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Example 6-6 stdscr0 0000000 O00O0O0O

/* CHAP 6 STDSCR_OCCLUDE.C */
/* This program defines one window: winl. winl is */
/* located towards the center of the default window %/

/* stdscr. When writing to an occluding window (winl) */
/* that is later erased, the writing is erased as well. */

#include <curses.h> /* Include header file. */
WINDOW *winl; /* Define windows. */
main()
{ char str[80]; /* Variable declaration.*/
initscr(); /* Set up Curses. */
noecho(); /* Turn off echo. */
/* Create window. *x/
winl = newwin(10, 20, 10, 10);
box (stdscr, "|’, '-'); /* Draw a box around stdscr. */
box (winl, ’\’, -y, /* Draw a box around winl. */
refresh(); /* Display stdscr on screen. */
wrefresh(winl); /* Display winl on screen. */
getstr(str); /* Pause. Type a few words! */

mvaddstr (22, 1, str);

getch();
/* Add string to winl. x/
mvwaddstr (winl, 5, 5, "Hello");
wrefresh (winl); /* Add winl to terminal scr. */
getch(); /* Pause. Press Return. x/
delwin(winl) ; /* Delete winl. x/
touchwin (stdscr); /* Refresh all of stdscr. */
getch(); /* Pause. Press Return. x/
endwin() ; /* Ends session. */

Example 6-6 0 0 O :

1 0000000000000 0000000000O0O00O0Onoechod 0o
00000000000000000000stdscr00000000000O0O0O
gobooboobobobooboobobbobobooboobobobostrg
googon

2 getchDOODODODOOODOOODODODOOOODDODOOOOOODODOOOOO
OO00O0OReturn0 0000000000000 OOOOOOOOgetchO OO
OQ0refresh00000000O00OOOOstdscxrO0O0ODODODOODODODODO 6-40
gooooooo

CusesO00000D0ODOODO 6-13



064 getchOODOODO
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3 touchwin0 OO OOODO0O0OO000D000Ostdscr0 0000000000000
gbooboobobboboobooboooboobooobooo

6-14 Curses OO0 O0OOOOOO



v

ot

0 7-100HP C Run-Time Library (RTL) 0D 000000 ODOO0OODOODOO
goooooOoboOodHPCOOOUOODOOUOOODOOODOUOODOOODOO (T
O)yooboboooooboboooooboobooooobo

u7-1 0000

oo 00
abs Oooooooooo
acos 0000000000000 (@O00000o0)oos000nn

acosd (Alpha, 164)

acosh (Alpha, 164)
asin

asind (Alpha, 164)

asinh (Alpha, 164)
atan

atand (Alpha, 164)

atan2

atand?2 (Alpha, 164)
atanh (Alpha, 164)

cabs

cbrt (Alpha, 164)
ceil

copysign (Alpha, 164)
cos

cosd (Alpha, 164)
cosh

cot

gboooboo

oO00O000bOOoOO00obooOo@oboooooo)ygroasocoon
gooo

goooOooOooo @oboooo)yboooo

0000000000000 @O00000)0[-/2,7/21000
oooooooo

0000000000000 @O00000)0[-90,9]0000
oooo

gooooooQoo (ooooo)oooo

0000000000000 (@EO00000000)
O[-n/2,7/2]0 0000000000

Oo0ooooooooooo@uoooooono)or-9o,9010d
oboobobo

yx (200000000000)0000(@00000000)
O[-m700000000000

yx (200000000000)0000(@O0000000)
0[-180,180]0 0000000
000D0000000000000@O00000000)00
oo

00000000sqrt (x> 44000000
0000000000000000
0000000000000000000000
000000200000000000000
000000000000 (@O000)00000000000
000000000000 (@O000)00000000
00000000 (@OO0O0)0oon

0ooooooooooo@uuooooo)yooooooooo
oo

(0oooooo)

gooo 71



goon

7-2 0000

07-1(00) 0000

0o oo
cotd (Alpha, 164) 000000000000 (@DO00D0D0)0D000000O0
drand480 erand480 0000000000000000000000 48000000
jrand480 lrand480 0000000000000000

mrand480 nrand48
erf (Alpha, 164)
erfc (Alpha, 164)
exp

expml (Alpha, 164)
fabs

finite (Alpha, 164)

floor
fmod

fp class (Alpha, 164)
isnan (Alpha, 164)

70, 31, jn (Alpha, 164)
frexp

hypot

initstate

labs

lcong4s

lgamma (Alpha, 164)
1labs, gabs (Alpha, 164)
ldexp

1div, div
11div, gdiv (Alpha, 164)

1og2 (Alpha, 164) O
logO 1ogl0

loglp (Alpha, 164)
logb (Alpha, 164)
nextafter (Alpha, 164)
nint (Alpha, 164)

modf

pow
rand, srand

000000000000
(1.0 —erf(x)) 0000
e000000000O0OOOOO
exp(x) — 10000
00000O0000000000

gboobooooobooboooilboobobobobobobonon
oo

gbobobobooooooooboobobaobo

gboboboz2000000000000b00DbDODbObODO
gooogo

IEEE0DDO0DODOO0O0OD0O0D0O00O0DO«Ep class.h>0000
0ooooooooooo

NaNOOOOOOOOOO NaNODOODO 1000000000
gooonoood

010000000000000
000000000000000000000

200000 2000000000000
000o000000000000

0000000 longint0OOOO00O
48000000000000000000000000000
ooo0oO0C0O0OO0O0O0O0O0O0x0
_inte4000O0D0O0O0DOOO

gboobobgo200000 200000000000000A0
gogoo

gboboobobooooooon
gbobobooooooooon
goboboooooon

Inl+x) 000000000
000000000000 0000o0
yiO0OOOOOOOOO00O0OOx0000ooO0o00oo
00000000000000

gbobooooboobooboooboo20b00b00b00b00b0000
goboboboboooooooooboooboobo
goboooooooobo2b0b000booboooooogo

oot -1000000000000

(00D0O0O0oo)



07-1(00) 0000

gpoono

[ERN

go

randomd srandom
rint (Alpha, 164)

scalb (Alpha, 164)
seed480 srand48
setstate

sin

sind (Alpha, 164)

sinh

sqrt

tan

tand (Alpha, 164)

tanh

trunc (Alpha, 164)
unordered (Alpha, 164)

v0, v1, yn (Alpha, 164)

gbobobooooobooboobobobooboo

obobobobobOoIEEEDOOOOOODODODODO
gooobd

gboboboooooboooon

480 000000DO0OD0ODbDOOOOOOO
gboboooobooboboboboobo
oooooooobooob(@©oOo)yooooooboooooo
oooooooooOoob(@©oOo)ybbooooooag
ooooooobo(@©oog)yoood

gbooboooogoo

oooboooOooo0oooO@obooo)bobooobooo
oo

gooooooOoQoOoOoOo (ooooo)oooooooo
goooooob(@uooboo)yoboo
gboboboooooogo

gobobooobbooobbd NaNODDODO1000000
gboboboobon

0z20000000000000

O000000000 —float,d long double (aipha, 164)

OpenVMS Alphal O OO0 6400000000HPCODOODOOOOODOODO
0000000000000 0000000dOwmath.h>0 000000000 7-1
000000000fleat0 00000 longdoubleD 0000000

flobatOO0O0O0OO0fleat0 0000000 float0 0000000000 0OOOOOO
ooofo0o0o0O0O0O0O000O00ODOODODOOODOOO

float cosf (float x);
float tandf (float x);

long double 0 0 0 0O 00O long doubleD D0 OO0 OOlong doubleD O OOOOODO
000000000000l000000000000000000000

long double cosl (long double x);
long double tandl (long double x);

gbooboobooboobooboboobbooboooboobooboobo

oooobooon
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Od
0000000000 —float,d long double (Alpha, 164)

/LLDOUBLE=MA00000000ODOODO0O0ODOODOOO@OOOOODOOD
O/L_DOUBLE=12800000000000COO0)0DOOOO0OO0OOOHPCRTLO
00000000 long doubleD 00O O OO OHP Portable Mathematics Library
HPML)ODOOODODOODOODODOOO X FLOATOODODODOODODOODODOODOO
ogoooo

7.2 OO

7-4 0000

good

O000000000oooooooonoO<errmmo.h>0 000000000000
O{@oobooo)booboooobooooDOo20b0000bD00O0O0ODOODbDOOOn

- EDOMUOO0O0OOOOOOOOOODOODOOOOODOODODLOOOOODODO
googo

- ERANGEOODOOO0ODUOO0ODOOOOOobOooboobooboobobobooboo
ooooboboboboooboobobooo

00000 bOo0b0o0obo0obbermob 00000000 DO0ODO0ODOOO
goooboooboooboobooboobooboobooboobooobooboo
googobooboo

goooboobodbUermo0dnogd EDOMOOOODOOOOODOO0ODOODO
U00sqrtd 0000 ooboobgobobboboobooboobo

#include <errno.h>
#include <math.h>
#include <stdio.h>

main()

{

double input, square root;

printf ("Enter a number: ");
scanf ("%1le", &input);
errno = 0;
square_root = sqrt (input);
if (errno == EDOM)
perror ("Input was negative");
else
printf ("Square root of %e = %e\n",
input, square root);

}

errno0 0000000000000 0ODO00O0O0O0O0O0O0O0O0O0ODOsqrt0O0O O
O000O0OO<errno.h>0 00000000000 OOOOODO 400000000
god



gpoono
73<fph>00000000

7.3 <fp.h>O000000O0O0O
<fp.h> 0000000000 ANSI X3J11 0 000 Numerical C Extensions Group
ooooobooooooooobooooooooboooogooooboogo
ggobobooooobobooooobbboooobbbuoooon
ggoooooobobobbobbooooboooooooooooobooboobDs
HUGE_VAL (math.h>000«<fp.h>000)00000000000OOOQOO
OfleatD 00000 DOOOOOO HUGE_VALF (<fp.h>00000)000000
0000longdoubleD 000000 HUGE_VALL (<fp.h>O000)0000D0OOODO
HEN
IEEED 000000 NaNUOOOUOOOOoOoobobObbooooooooooooo
HUGE_VALO HUGE_VALFO HUGE_ VALLOUOOOOODODOOOOOOOOOO
oodobobOooooooobboooooboboboooooboboboooooobog
$ CREATE IEEE INFINITY.C
#include <fp.h>
double my huge val = HUGE VAL
'z
$ CC /FLOAT=IEEE/IEEE=DENORM IEEE INFINITY
double my huge val = HUGE VAL;
%CC-E-NEEDCONSTEXPR, In the initializer for my huge val, "decc$gt dbl infinity"
is not constant, but occurs in a context that requires a constant expression.
at line number 3 in file WORK1$: [RTL] IEEE INFINITY.C;1
$
<math.h>000<fp.h>00000000000<math.h>00 0 1isnan00 00
O0<fp.k>000000000000D0OO0O00OO0ODOOOOODOOOOOO
O000000000000isnan0 000000000000

7.4

Example 7-10 0 tanO sinfdcos0 0000000000 DO0O0OODOOOOO

Example 7-1 OO0 (000O000)0000000

/* CHAP 7 MATH EXAMPLE.C %/
/* This example uses two functions --- mytan and main --- */
/* to calculate the tangent value of a number, and to check */
/* the calculation using the sin and cos functions. */

#include <math.h>
#include <stdio.h>

(0oooooo)
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7.40

Example 7-1 (00) 00 (000O000)0000000

/* This function calculates the tangent using the sin and */
/* cos functions. x/

double mytan(x)
double x;
{

double vy,
vl
y2;
yl = sin(x);
y2 = cos(x);
if (y2 == 0)
y =0
else
y=yl/ vy
return y;

}

main()

{

double x;

/* Print values: compare */
for (x = 0.0; x < 1.5; x += 0.1)
printf("tan of %4.1f = %6.2f\t%6.2f\n", x, mytan(x), tan(x));

Example 7-100000000000OO

$ RUN EXAMPL

tanof 0.0 = 0.00 0.00
tanof 0.1 = 0.10 0.10
tan of 0.2 = 0.20 0.20
tan of 0.3 = 0.31 0.31
tan of 0.4 = 0.42 0.42
tan of 0.5 = 0.55 0.55
tanof 0.6 = 0.68 0.68
tanof 0.7= 10.84 0.84
tan of 0.8 = 1.03 1.03
tan of 0.9 = 1.26 1.26
tan of 1.0 = 1.56 1.56
tanof 1.1 = 1.9 1.96
tan of 1.2 = 2.57 2.57
tanof 1.3 = 3.60 3.60
tan of 1.4 = 5.80 5.80
s
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/*
/*
/*
/*
/*
/*

CHAP 8 MEM MANAGEMENT.C

This example takes lines of input from the terminal until

it encounters a Ctrl/Z, places the strings into an

allocated buffer, copies the strings to memory allocated for
structures, prints the lines back to the screen, and then
deallocates all the memory used for the structures.

#include <stdlib.h>
#include <stdio.h>
#define  MAX LINE LENGTH 80

struct line rec { /* Declare the structure. */

b

struct line rec *next; /* Pointer to next line. */
char *data; /* A line from terminal. x/

int main(void)

{

char *buffer;

/* Define pointers to x/
/* structure (input lines). */

struct line rec *first line = NULL,
*next line,
*last line = NULL;

/* Buffer points to memory. */
buffer = malloc(MAX LINE LENGTH);

if (buffer == NULL) { /* If error ... */
perror ("malloc");
exit (EXIT_FAILURE) ;

}

8—2 00O0O0OO0OD0OOD0OO0

*/
*/
*/
*/
*/
*/
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Example 8-1 (O0) OO0O0OO0ODOOO0DODODOOOOOODOOODOOOOO
while (gets(buffer) != NULL) { /* While not Ctrl/Z ... */

}

/* BAllocate for input line. */
next line = calloc(l, sizeof (struct line rec));

if (next line == NULL) {
perror ("calloc");
exit(EXIT_FAILURE);

}

/* Put line in data area. */
next line->data = buffer;

if (last line == NULL) /* Reset pointers. */
first line = next line;

else
last line->next = next line;

last line = next line;

/* Allocate space for the x/
/* mnext input line. x/
buffer = malloc(MAX LINE LENGTH);

if (buffer == NULL) {

perror ("malloc");
exit (EXIT FAILURE);

}

free (buffer) ; /* Last buffer always unused. */
next line = first line; /* Pointer to beginning. */

while (next line != NULL) {

}

puts (next line->data); /* Write line to screen. */
free(next line->data); /* Deallocate a line. %/
last line = next line;

next line = next line->next;

free(last line);

exit (EXIT SUCCESS);

00000 Example8-10000000000O0COO

$ RUN EXAMPLE
line one
line two

EXIT

line one
line two

§
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Example 9-1 0 Ocuserid0 0000000000 OOOO

Example 9-1 00O00O0OOO0ODOOCO

/* CHAP 9 GET USER.C */

/* Using cuserid, this program returns the user name. *x/

#include <stdio.h>

main ()

{

static char string[L cuserid];

cuserid(string);

printf("Initiating user: %s\n", string);

TOLLIVERODOOOOOODOOOODOOOOOOODOO0OD0000OOstdoutD 000000

gboooog

S RUN EXAMPLEL

Initiating user: TOLLIVER

ooooog 9-3
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Example 9-200getenvD 0000000 ODOODOODO

Example 9-2 O000O00D0ODOO0O
/¥ CHAP 9 GETTERM.C */
/* Using getenv, this program returns the terminal. x/

#include <stdio.h>
#include <stdlib.h>

main()

{
}

13200000000 vTiooOOO Example9200000000000ODOOO
gogn

printf ("Terminal type: %s\n", getenv("TERM"));

$ RUN EXAMPLE3
Terminal type: vt100-132

Example 9-300getenvD D OO DO O0OO0OO0OODOO0OOODOODOOOOODOODO
O000000chdir0000000000000000000000000000

Example 9-3 000000000000000
/¥ CHAP 9 CHANGE DIR.C */

/* This program performs the equivalent of the DCL command */
/* SET DEFAULT SYSSLOGIN. However, once the program exits, the */
/* directory is reset to the directory from which the program */
/* was run. %/

#include <stdio.h>
#include <unistd.h>
#include <stdlib.h>

main()

{
char *dir;
int 1;
dir = getenv("HOME");
if ((i = chdir(dir)) != 0) {
perror ("Cannot set directory");
exit (0);

}

printf ("Current directory: %s\n", dir);

9-4 000000
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$ RUN EXAMPLE4
Current directory: dba0:[tolliver]

§

oooood

Example 9-4 0 O timed localtimeO strftime0 000000000000 O0O00OO
do0ooboboooooooooboooa

Example 9-4 O00O00O0OOO00ODOOCO

/*

/*
/*
/*
/*

CHAP 9 DATE_TIME.C */
The time function returns the time in seconds; the localtime */
function converts the time to hours, minutes, and so on; */
the strftime function uses these values to obtain a string */
in the desired format. */

#include <time.h>
#include <stdio.h>

fdefine MAX STRING 80

main()

{

struct tm *time structure;
time t time val;
char output str[MAX STRING];

time (&time val);
time structure = localtime(&time val);

/* Print the date */

strftime (output str, MAX STRING,

"Today 1s %A, %B %d, %Y", time structure);
printf("$s\n", output str);
/* Print the time using a 12-hour clock format. */

strftime (output str, MAX STRING,
"The time is %I:%M %p", time structure);

[J

printf("$s\n", output str);

Example 940000000000 0OO0OO0OOOODO

$ RUN EXAMPLES
Today is Thursday, May 20, 1993
The time is 10:18 AM

§
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* Do you want European and US support? [YES]?

* Do you want Chinese GB18030 support (locale and Unicode converters) [YES]?
* Do you want Chinese support? [VES]?

* Do you want Japanese support? [YES]?

* Do you want Korean support? [YES]?

* Do you want Thai support? [YES]?

* Do you want the Unicode converters? [VES]?
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Examples

$ create/symlink="a/b.txt" link to b.txt

$
$ dir/date link to b.txt

Directory DKBO: [TEST]

link to b.txt -> a/b.txt
27-MAY-2005 09:45:15.20

0000000000000000000001Link to b.txt0D00OD0OOOOO0OO
goboobooboboboboobooboboobobooboobooobooo
Oa/b.txt000000000000D0a/b.txt000000000O0O0DOOOD0O
gooobooogon

$ type link to b.txt

$TYPE-W-OPENIN, error opening DKBO: [TEST]LINK TO B.TXT; as input

-RMS-E-FNF, file not found
000000000000000000000000000000000000
0000000000000 000000000000000O00D0O00 TYPE
gobgoboobooboboooboobuooboobooooboobooobo
0000000000000 0000Da/b.txt0000000000000O00

goog

$ create [.alb.txt
This 1s a text file.

Exit

s

$ type link to b.txt

This 1s a text file

s
000000 oDODO0000oooDDOb.xtOOOOODDODDDODOOOOOO
goooooooooooboooooobooooo TYPEOOOOOOOOOO

gobobooboobooboobobbooboobuooboobon

gobooboobooobboobuoobooboobooboobooboooo
goo
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s create link to b.txt
This is a text file.
Exit

$ dir [.a]

Directory DKBO: [TEST.A]

b.txt;1

s
$ type link to b.txt
This is a text file.

§

1222 GNVPOSIXOOOOODCLOUOODDODODODOOOOUOOUOoDbDODOOO

GNVbashOOOODOOIn0 0000000 oooooooooooooooooon
goooboooboobobooo

bash$ 1In -s filename slinkname

slinkname0 0000000000000 000000C0CCOOfilenameD 00000
000000000000000000001s00000000000000000
000000000000000D00000000000000000000 (OO
oooo)o

oood0OmbOOO0OO0OO0O0OOODOO(CUODOOODOOODOODODODOOOO
O000oO0o0o0oOooOoboooooo)o

0000000 GNVDO POSIXODODDOOOODDOOOODDOOoOoobooobooo
oo bCcLOdboobobobooooobooboobo

Examples

GNV ODODO:

bash$ cd /symlink example

bash$ echo This is a test. > text
bash$ cat text

This is a test.

bash$ 1n -s text LINKTOTEXT

bash$

DCL ODOO:

$ set def DISKSXALR:[PSXSROOT.symlink example]
$ create text.

This is a test.

Exit

$ type text.

This is a test.

$ create/symlink="text" LINKTOTEXT

D0000000000O00O0Otextd 00O LINKTOTEXTUDOODOODOODO
oooobooboboobdgd
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GNV ODODO:

bash$ cat LINKTOTEXT
This is a test.
bash$

DCL OODO:

$ type LINKTOTEXT.
This is a test.

§

gobooboobbobboobuooboobboobooboooboobooo
gooooooboo

GNV OODO:

bash$ 1s
LINKTOTEXT text
bash$ 1s -1
total 1

lrwxr-x--- 1 SYSTEM 1 4 May 12 08:41 LINKTOTEXT -> text
-TW-r----- 1 SYSTEM 1 16 May 12 08:40 text
bash$

DCL OODO:
$ DIR
Directory DISKSXALR: [PSXSROOT.symlink example]
LINKTOTEXT. ;1 text.;1
Total of 2 files.
$ DIR/DATE
Directory DISKSXALR: [PSXSROOT.symlink example]

LINKTOTEXT.;1 -> /symlink example/text
12-MAY-2005 08:46:31.40
text.;1 12-MAY-2005 08:43:47.53

Total of 2 files.
S

gobooboobbobboobuooboobbooboobooobooboon
00000ls0o00DIROODODOOCOOOOOODOOOOOOOODOOOOOO
goboboooboooboobooboboooboobo

GNV OOO:

bash$ rm text

bash$ cat LINKTOTEXT

cat: linktotext: i/o error
bash$ rm LINKTOTEXT

DCL OODO:

oboboboooobopoSIXODOoooboooo 12-9
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$ DEL text.;1
$ TYPE LINKTOTEXT.
$TYPE-W-OPENIN, error opening
DISKSXALR: [PSXSROOT.symlink example] LINKTOTEXT.;1 as input
-RMS-E-ACC, ACP file access failed
-SYSTEM-F-FILNOTACC, file not accessed on channel
$ DEL LINKTOTEXT.;1
s
goooooooooooooooooo
12.3 CRTLUDOODOOO
000000 CRTLOOOOOOO POSIXOOOOOOOOOOOOOOOOOO
godooooooboooooo
12.3.1 DECC$POSIX COMPLIANT PATHNAMES O OO0OO
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goooobooboobgposIXboobooboooboobbooobooobo
goooogn

DECC$POSIX_COMPLIANT_PATHNAMES O OO OOOOOOOOOOOOODO
OO0 DEFINEOOODOOODOOODOOOD OODOO "DISABLE'DDUOODOODO

$ DEFINE DECCSPOSIX COMPLIANT PATHNAMES 0

DECC$POSIX_COMPLIANT_PATHNAMES O OOOOOOOOOOODOOOODO
ooooboooboobon

POSIXODO -O00000O0DO POSIXOOOOOOODOO

2 POSIXODO-":"OO0O0OO0OO0OO0OODOODOOOOOODOOO"]«"00000000O00
SYSSFILESCANO O OODDOOODOO0ODODOO0ODOOOODO OpenVMSOOODODO
gbooboooooobogobog posIXOOoOooooooo

3 OpenvMSOD -"/"00000000000"."000"."00 POSIXODOODOODOO
O00ooDo0oooooono openvMSOODOODOOOODO
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DECC$READDIR_DROPDOTNOTYPE
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DECC$RENAME_ALLOW DIR
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1chown 000000000000000000000000000000oQn
0000000000000 0D000000000O0oooooooo
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0)o

lstat 00000000000000000000000000000o0oQn
Jo00000000000000O0oO0oodooo (statboooo
Jo0o00o0000000o0o0o0o0oooooooooo)d

readlink 000000000000 000000000000000O0000O0
oooooo

realpath POSIXOOOOOOOODODODDOOOOOOOOOOOOO
OO0 POSIXODODOOO (0000 DECC$POSIX_COMPLIANT
PATHNAMESOOOOOO)O0OO0O0OO0OOOO0OO0OOOOOO

unlink 000000000000 O00oOO0ooOoooooo

symlink 000000000000 00OoOoooU0oOooooon
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va_end
viprintf
wcstombs
[w]addstr
[w]clrtoeol
[w]getch
[w]insertin
[w]refresh
[w]standout
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catclose catgets catopen fgetwc
fgetws fputwc fputws getopt
getwce getwchar iconv iconv_close
iconv_open iswalnum iswalpha iswentrl
iswctype iswdigit iswgraph iswlower
iswprint iswpunct iswspace iswupper
iswxdigit nl_langinfo putwc putwchar
strnlen strptime towlower towupper
ungetwc wecscat wceschr wcesemp
wescoll wcescpy wesespn wesftime
wecslen wesncat wcesnemp wcesnepy
wespbrk wesrchr wesspn wecstol
wecstoul WCSWCS weswidth wesxfrm
wcstod wctype wcwidth wcstok
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0 A-3 OpenVMS Version7.000000000

OpenVMS Version 700 0000 0000O0O0OOOOO

basename
bzero
drand48
ftruncate
fwscanf
getlogin
gettimeofday
Icong48
mbsinit
mmap
munmap
pclose
readdir
seed48
setstate
sigemptyset
sigpending
srand48
strfmon
swprintf
tempnam
ualarm
usleep
wait3
wcsrtombs
wmemchr
wmemset

bcmp
closedir
erand48
ftw
getclock
getpagesize
index
Irand48
mbsrtowcs
mprotect
nrand48
popen
rewinddir
seekdir
sigaction
sigfillset
sigprocmask
srandom
strncasecmp
swscanf
towctrans
uname
viwprintf
wait4
wcesstr
wmemcmp
wprintf

bcopy
confstr

ffs

fwide
getdtablesize
getpwnam
initstate
mbrlen
memccpy
mrand48
opendir
putenv
rindex
setenv
sigaddset
sigismember
sigsetjmp
strcasecmp
strsep
sysconf
truncate
unlink
vswprintf
waitpid
wctob
wmemcpy
wscanf

btowc
dirname
fpathconf
fwprintf
getitimer
getpwuid
jrand48
mbrtowc
mkstemp
msync
pathconf
random
rmdir
setitimer
sigdelset
siglongjmp
sigsuspend
strdup
swab
telldir
tzset
unsetenv
vwprintf
wcrtomb
wctrans
wmemmove
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_basename32 _basename64 _bsearch32 _bsearch64
_calloc32 _calloc64 _catgets32 _catgets64
_ctermid32 _ctermid64 _cuserid32 _cuserid64
_dirname32 _dirname64 _fgetname32 _fgetname64
_fgets32 _fgets64 _fgetws32 _fgetws64
_gevt32 _gevte4 _getcwd32 _getcwd64
_getname32 _getname64 _gets32 _gets64
_index32 _index64 _longname32 _longname64
_malloc32 _malloc64 _mbsrtowcs32 _mbsrtowcs64
_memccpy32 _memccpy64 _memchr32 _memchr64
_memcpy32 _memcpy64 _memmove32 _memmove64
_memset32 _memset64 _mktemp32 _mktemp64
_mmap32 _mmap64 _gsort32 _qsort64
_realloc32 _realloc64 _rindex32 _rindex64
_strcat32 _strcat64 _strchr32 _strchr64
_strcpy32 _strcpy64 _strdup32 _strdup64
_strncat32 _strncat64 _strncpy32 _strncpy64
_strpbrk32 _strpbrk64 _strptime32 _strptime64
_strrchr32 _strrchré4 _strsep32 _strsep64
_strstr32 _strstr64 _strtod32 _strtod64
_strtok32 _strtok64 _strtol32 _strtol64
_strtoll32 _strtoll64 _strtoq32 _strtoq64
_strtoul32 _strtoul64 _strtoull32 _strtoull64
_strtouqg32 _strtouqg64 _tmpnam32 _tmpnam64
_wecscat32 _wecscat64 _weschr32 _weschré4
_wecscpy32 _wcscpy64 _wecsncat32 _wecsncat64
_wecesncpy32 _wesncpy64 _wespbrk32 _wcspbrk64
_wesrchr32 _wcesrchré4 _wcesrtombs32 _wcsrtombs64
_wesstr32 _wcesstré4 _westok32 _wcstok64
_wecstol32 _wecstol64 _wecstoul32 _wecstoul64
_wceswes32 _wceswes64 _wmemchr32 _wmemchr64
_wmemcpy32 _wmemcpy64 _wmemmove32 _wmemmove64
_wmemset32 _wmemset64
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asctime_r

ctime_r
decc$set_child_standard_streams
decc$validate_wchar
decc$write_eof_to_mbx

diclose

dlerror
dlopen
disym
fentl
gmtime_r

localtime_r

A6 OpenVMS Version 730 000000000O00O0OO0O

0O A-6 00 OpenVMS VAX O OO OpenVMS Alpha Version 7300000000
0000D00o000ooo0o0oooooooon

0 A-6 OpenVMS Version7.300000000

fchown
link
utime
utimes

writev

A7 OpenVMS Version 7.3-1000000000000O0O0OO

0O A-700 OpenVMS Alpha Version 7.3-1 0000000000000 0ODOOOO

gogoboooooogon

0 A-7 OpenVMS Version7.3-10 0000000

access
chmod
chown
decc$feature_get_index
decc$feature_get_name

ftello

ftw
readdir_r
stat
vfscanf

(0oooooo)
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decc$feature_get_value vfwscanf
decc$feature_set_value vscanf
fseeko vwscanf
fstat vsscanf
vswscanf

A.8 OpenVMS Version 7,320 00000000000 0OOO

0O A-800 OpenVMS Alpha Version 7.3-20000000000000000ODO0O

goooobgooobobo

0 A-8 OpenVMS Version 7.3- 200000000

a64l clock_getres clock_gettime clock_settime
endgrent getgrent getgrgid getgrgid r
getgrnam getgrnam_r getpgid getpgrp
_getpwnam64 getpwnam_r _getpwnam_r64 _Qgetpwent64
getpwuid _getpwuid64 getpwuid_r _getpwuid_r64
getsid 164a nanosleep poll
pread pwrite rand_r readv
_readv64 seteuid setgrent setpgid
setpgrp setregid setreuid setsid
sighold sigignore sigrelse sigtimedwait
sigwait sigwaitinfo snprintf ttyname_r
vsnprintf __writev64 decc$set_child_

default_dir

A9 OpenVMS Version 8200 00O00OO0O0OOOOOOMO

O A-900 OpenVMS AlphaO OO0 1640 V820 OO OOOODOOOOOOOOO
oo

0O A9 OpenVMS Version820 0000000

clearerr_unlocked feof unlocked

ferror_unlocked fgetc_unlocked

fputc_unlocked flockfile

(Coooooo)
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ftrylockfile funlockfile
getc_unlocked getchar_unlocked
putc_unlocked putchar_unlocked
statvfs fstatvfs

_glob32 _glob64
_globfree32 _globfree64
socketpair

A.10 OpenVMS Version 8300000 0O0O0OOOOODOOMO

O A-1000 OpenVMS AlphaO OO 1640 V83O ODOODOOOOOOODODOO
oogd

0 A-10 OpenVMS Version 8300000 0OO0O

crypt readlink
encrypt realpath
setkey symlink
Ichown unlink
Istat fchmod
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access <unixio.h> <unistd.h>
alarm <signal.h> <unistd.h>
bcmp <string.h> <strings.h>
bcopy <string.h> <strings.h>
bzero <string.h> <strings.h>
chdir <unixio.h> <unistd.h>
chmod <unixio.h> <stat.h>
chown <unixio.h> <unistd.h>
close <unixio.h> <unistd.h>
creat <unixio.h> <fentl.h>
ctermid <stdio.h> <unistd.h>
cuserid <stdio.h> <unistd.h>
dirname <string.h> <libgen.h>
dup <unixio.h> <unistd.h>
dup2 <unixio.h> <unistd.h>
ecvt <unixlib.h> <stdlib.h>
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gbogoobooboboooooooooobooobg B



OB-1(C0) OoOoOoDoOoOoboobooOoo

oo

god

gbooboooooooobogoog

execl
execle
execlp
execv
execve
execvp
_exit
fevt

ffs
fsync
ftime
gevt
getcwd
getegid
getenv
geteuid
getgid
getopt
getpid
getppid
getuid
index
isatty
Iseek
mkdir
mktemp
nice
open
pause
pipe
read
rindex
sbrk
setgid
setuid
sleep
strcasecmp

<processes.h>
<processes.h>
<processes.h>
<processes.h>
<processes.h>
<processes.h>
<stdlib.h>
<unixlib.h>
<string.h>
<stdio.h>
<time.h>
<unixlib.h>
<unixlib.h>
<unixlib.h>
<unixlib.h>
<unixlib.h>
<unixlib.h>
<stdio.h>
<unixlib.h>
<unixlib.h>
<unixlib.h>
<string.h>
<unixio.h>
<unixio.h>
<unixlib.h>
<unixio.h>
<stdlib.h>
<unixio.h>
<signal.h>
<processes.h>
<unixio.h>
<string.h>
<stdlib.h>
<unixlib.h>
<unixlib.h>
<signal.h>
<string.h>

<unistd.h>
<unistd.h>
<unistd.h>
<unistd.h>
<unistd.h>
<unistd.h>
<unistd.h>
<stdlib.h>
<strings.h>
<unistd.h>
<timeb.h>
<stdlib.h>
<unistd.h>
<unistd.h>
<stdlib.h>
<unistd.h>
<unistd.h>
<unistd.h>
<unistd.h>
<unistd.h>
<unistd.h>
<strings.h>
<unistd.h>
<unistd.h>
<stat.h>
<stdlib.h>
<unistd.h>
<fcntl.h>
<unistd.h>
<unistd.h>
<unistd.h>
<strings.h>
<unistd.h>
<unistd.h>
<unistd.h>
<unistd.h>
<strings.h>
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strncasecmp <string.h> <strings.h>

system <processes.h> <stdlib.h>

times <time.h> <times.h>

umask <stdlib.h> <stat.h>

vfork <processes.h> <unistd.h>

wait <processes.h> <wait.h>

write <unixio.h> <unistd.h>
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