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oboOoO0Ostat0DO0O

UNXOOOOOODOOOOooOoOooOOstatbOOOoOoooooooooooo
O0000000O0O<stat.k0 0000000000 O0OOOODODOOOOOOO
oooobobooboobooboobooboobobooboboboboobOoo
gooobooobgooog

_USE_STD_STAT
gboooboobobobooboobgn
UNIXOOOOOQOOOOOOOODOOOoOOO0O X0penOOOOOoooooo

statvfs
fstatvfs

fentlDOODOOOODOODO

fentl00DO0ODODOODOO0OOOOOOO F_SETFLOOO F.GETFLOODODOODOOO
ooooboobobbobooobooboboboooo

globO globfreeD 64000 D00 OO

O0globOglobfreel 0 640 00000000000 OOOOOOOOOOOO
obooooobooboo0ooooboo 20000 e4bbbooonoobonoO
gooobobooboobooboon

_glob32 _globbd
_globfree32 _globfreeb6d

000000000 socketpair

O00000000Osocketpair0 DD OO OOOO0O0OO0OOOOOODOODO
O00OoU0oDOOoO0DOoO0ooOOo0OoOoOooOooOoooOooo TCrIPOOO
TCPIP$SOCKETPAIRO O DO OO0 ODOOOOOOOO
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ot

ISO/ANSICOOO00O0O ANSICOOO0OO0O0ODO0OO0ODOOO0O0OoOoO0o0ooa
0000000000000 00000000000000Od0O0HP C Language
Reference Manual D OO O ODOOHPCOOOODOOODOOODOO ANSIOODO
0000000000000 0000o000oodpCOD0O0O0OOOOOOOn
0000000000000 0oUooU0o0ooooDoDOooOooDOooDOoono
OpenVMS O OODOOOOOOOOOOODOOOOOODOODOODODOOOOOO
OpenVMSOOOOODOODOOOODOODOOOOOODOODOODOOOOODOO
gooooood

oooobooboobooboboboobooboobooboobobobobbo
000000000000000000000#include0 000000000000
gbooboobobobooboobuooboooboboobooboobooo

#include <stdlib.h>

gogoboboboboooooooboobobboooooooboboooooonboboboooo
gboobooboboobooboobobooboobooboooboo

OpenVMS Alpha 0000000 I64000000000CO0OOOOO0ODOCOOO
gbooboboooboobooo

$ LIBRARY/LIST SYS$LIBRARY:SYS$STARLET C.TLB

$ LIBRARY/LIST SYS$LIBRARY:DECCSRTLDEF.TLB

$ DIR SYS$COMMON: [DECC$LIB,REFERENCE,DECC$RTLDEF] * . H;
$ DIR SYS$LIBRARY:*,H;

000000000 OpenVMSOOOOOOOODOOOOODOOOODOOOOODO
000000bO0000000O0DbO0b0O0D 2000000DO0OHPCOOODOOO
oooobooooooboboooooboboooooobooogooOo 3oboO
goooooHPCOODOOOUOODOO*HOOOOOOODOOOUOODOOODO 4
go0d0Ooooooo00ooOooooodoooOoooooooooogo*HOO
oooobooboobooobon

oo

SYS$COMMON:[DECCS$LIB.REFERENCE.DECCS$RTLDEFID O O O OO
0000000000000 0000O#%ncluideD00D0OOOOOOOO
oooooooosTLBOODOOOOODOODO

gooo 141
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1-2 0000

OpenVMS VAX OO OUOOODOOOOOODOODOOOODOODOODODOOO
googog

$ DIR 'F$TRNLMN("DECC$LIBRARY INCLUDE")'*,H;
$ DIR DECC$LIBRARY INCLUDE:*.H;

OpenVMS VAX OO OOOODOOOOODODDOOOODOOOOOOOOODOOOOO
gooobooboboo

$ DIR SYS$LIBRARY:*.H;

0000 SYS$LIBRARYO U OO OOODOOODOOO (kstdio.h>000)DOODODO
OVAXCOODOOOO 3200000000000000D0HPCOOOOOODODO
go

0000000000000 00D000o00o00oooooooooooog
OpenVMSOOODODODOOOOODODODOOOOOODOOHP C Run-Time Library
RTLOODOODOOOOODOHPCRTLOOOODODOODOODOODOOOOOODO
ogoooooogo

e JOOODDOOO

e JOODODODOOO

e JUOODODODOUOOUODODO

e JOOODDOOUOOOODO

e OpenVMSOOODOOO (O)O OO

e HPC for OpenVMS OO OO OOOODOOO

HPCRTLODODOOOOOOUOODOOUOODOOUODOOOUOODOOUOODODOOO
000000000000 00O0o00oOoHPCRTLOOOOOOOOODOOOOODO
gooobooobooboboboboboobooo

HPCRTLODOOODOODOODOO CODOOOOOrVoOOoODOOoOOOOoOoOoOooOoOd
ocoooooocopbooUooooOoOoooooooDoboooooorooooooDo
COODHPCRTLOODOOOOODOOOOOOOOOOOOOODOOO

020 110000HPCRTLOCO0ODOOCO0ODOOOOOOOOODOOOODOOO
ooooboooboobooboboboboobobooboooboobooboobo
ooooboooboobobobobuooboooboobooboobooo
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1.1 HP C Run-Time Library 0 O O

1.1 HP C Run-Time Library 0 O O

HPCRTLOOOOUOODOOOOOOOOUODOOOUOOOOOODOOOODOOO
ooooood

000 COOUOODOO0OHPCRILOODOODOOOOOOOmin0O0OOO0O0OOOOO
O0main_program0 0000000000000 OOOOOOOOOOOOOOOO
00000000000 000040HP C Language Reference Manualll 0 O O O HP
C User’s Guide for OpenVMS Systems0 0000000000

OOOHPCRTLOOOOOODOOOOODOOOOOOOODOOOODOOOOODO
00000000000 000000000000 OpenVMSOOOODO LINKOD
gboobooboobgoobobobobooboobooboobooboobo
00000000000 CO0U0OOHPCRTLOOOODOOODOOOODOOOODOO

HRN

HPCRTLOOOODOOOOOOOODOOOOOHPCRTLOOODOODOOOOODO
oooobooboboooobg

HPCRTLOOODOOOOOODOODOOOOOODOO RTLOOO OO SYS$SHARE
OoooOoOo0oboOooOoOooOooOoOooOoOoOoREPCOOOODOOODOOODOO
gboobooboobgooboobobbobboobbobooboboobooonog
opoooboon

e JOUO0ODLOODDOODOODOODODOODOODODOO
e JOU0ODODDOODOOODOODODODODOODOODOOO

e JOUOODOODOODOODODODODOODOODLOODLOODLOODDOOD
RN

e HPCOOO HPC++OUOODOOOUDOOOOODOOOUOODOOOODOOOOO
o0o00o0ooO0obOo0o0oooOOobOobOOo0oOoobODOobOOooboOoo RTLOOODO
J00000o0O00O0obD0OvAXCOODOoDOOooOoooooooooooboobo
OO0O00OCOO0OO0OO0OHPCRTLODODOOOODOOOOOOOODOOOOOO

HPCRTLOOOOOOOOO LNK$SLIBRARYO OO ODODOOOOODOOOOO

OO0000O0oO000OOo000DOOo00oOoOoOOoDHPCRTILOODOODOOOOODO
00000000000000000 LNK$LIBRARYOOOOODOOOOOOGOO
oooono

HPCRTLOOOODODODODODOODOODODO OpenVMSOHP CO HP C++
gbooboobooboboobgoobooboo
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1.2 AlphalO0 164000000 RTLOOOUOO OO OO @Apha, 169

OO0OO0O0O OpenVMS Alpha 00000 I6400000HPCOOO HPC++0O0ODO
OOOHPCRTLOODDOOOODOOOODOOOOODOOOO

121 0O00O0OO0OOOOOOOOO

00000000000 ALPHASLIBRARY U 0 O O O O (Alpha onty)0 O O
IA64$LIBRARY (64 0ny) 00D OO ODODODHPCRTLOOOOOOOO
DECC$SHR.EXEO OO OO OO

00000000 VAXCRTL.EXE O O 0 VAXCRTLG.EXE O O OpenVMS
Alpha 000006400 0000000000000 CRTLOOO
000000 ALPHASLIBRARY:DECC$SHR.EXE (Alpha only)O O O
IA64$LIBRARY:DECC$SHR.EXE (164 only) 0 0 00 00O OO IMAGELIB.OLB
oddodobooobooooooooood

VAXCRTL*EXE OAlphaD 0000 64000000000 0OOOOOOOOOO
gooobooboboo

e VAXCRTL*EXED O DODODDODOOODODODODODODOODODOOOOVAXCOO
do00doo0odoodooooDooooooo IMAGELIBOLBOOOODOO
0000000000000 DECC$SSHR.EXEODODOOOOOOOOOOOOO
0 0O (OpenVMS Linker Utility Manual 0 0O O )0

e DECC$SHREXED DD ODUDOUDOUDODDODDODOODDOODO (DECC$O DD OO
ocooohooooooooOooooooboooOoooooooooooDbooo
OCHPCRTLOOOODOOOODOOUOODOOUOODOOOODOODOOO

ANSICOOOUOOOOOOCOHPCRTLOOODODOOODOOODOOOODO
ooooboobobobobooboobon

ANSICOOOOOOOOOOOHPCRTLOODODOOODOOOODOOOODOO
oooobo0obobboboooboobooboboboobooobooob

— /PREFIX LIBRARY_ENTRIES=ALL ENTRIESOOOO0OOOOOOODO
oooooo

— /STANDARD=VAXC 0O 0 0 /STANDARD=COMMON OO O 0O 0O
000000000000000000O0O/PREFIX_LIBRARY_
ENTRIES=ALL_ENTRIESO 00 O

O0000O0b0o00o0obO0obOobOoob0Oo LINKOODOOOoooOoboboooog
goooooobog

$ LINK PROG1

1-4 0000
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1.2Alphal 00 164000000 RTLODOOOODOUODO (Alpha, 169)

00000000 IMAGELIB.OLBO O DECC$SHR.EXEODO OO OO OODO C
RTLOOOODOOOO

122 0000DO0OO0OO0ODDO0OOOOD Apha onty)

OpenVMS Alpha OO OOOHPC RTLOOOOOOOOOODOOOO
/PREFIX=ALLO0OOOOOOOQOOOOOOOCOODODOODOODOODOOOO
00000000000 000000D00O000000 OpenVMSI640O00OO0ODO
obooboboooboobooo

OpenVMS Alpha 0 00 00 O OHP C RTLO ALPHASLIBRARYO OO OO OO
gooobgobobooboobgoobon

e VAXCCURSE.OLB
e VAXCRTLD.OLB
e VAXCRTLT.OLB
e VAXCRTL.OLB

e VAXCRTLX.OLB
e VAXCRTLDX.OLB
e VAXCRTLTX.OLB

Curses 00000000 D0OODODOOODOODOOODOOOO
VAXCCURSEOLBOOOODOOOODODODOOOOOODODOOODODDOODODO
goboobuooboobgooboobooboobooboboboobobobboobo
go

000000000000 VAXCRTL.OLBO VAXCRTLD.OLBO
VAXCRTLT.OLBO VAXCRTLX.OLBO VAXCRTLDX.OLBO VAXCRTLTX.OLB O
gboobgoobooboooboobobbooobooboobooboobbobbobo
goboobooboobooboobooboobooboobooobobbobo
goooboooboon

e VAXCRTLOLBOOOUOOUODOHPCRTLOOODOODODODODOODOODOO
00 VAX Gfleating 0 OO0 OOO0OOCOOO0OOOOOODOOOODOOOOO

e VAXCRTLD.OLBO OO VAX Dfleating0 0O O0OOODOCOOOOOOOOO
goooboooboooboood

e VAXCRTLT.OLB O OO IEEE THloatingD OOO0OOOOCOOCOOOODOODOO
gooooooo

e VAXCRTLX.OLBO OO G_floating0 00O 00O O/L_DOUBLE_SIZE=1280 O
gooobooobooooboobuoobo

e VAXCRTLDX.OLBO OO D_floating0 0 00O O 0O/L_DOUBLE_SIZE=1280
goboboobooboobooooooo
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1.23 O

1-6 ODO0OO

e VAXCRTLTX.OLBO OO IEEE T floating 0 O 0 0 OO O/L_DOUBLE_
SIZE=128000000000OCOOO0ODCOOODOOO

/L_DOUBLE_SIZE=128 000000000

LINKOOOOOOO VAXCRTL*OLBOOOUOODO 10000000D0OCO0O0OO
VAXCCURSE.OLBOOOOOOOOOOOO

O00O000000000000O (/STANDARD=RELAXED_ANSI89) 0 0000
OANSICOOOOOOANSICOOOOOOOOOOOO0OO000O0000ooooo
00000 DECC$00D0DO0DODODO/INOIPREFIX_LIBRARY_ENTRIES
000000000000000000000000HP CRTLOOOO DECC$O
OCO0000O0O000OCOOHPCRTLOOODOOOODOOOOODOOOODOOOOO
goooboooboooboooboooboobooboobooboobooboob
O/[NOJPREFIX LIBRARY ENTRIESOOOOOOOOOOOODOOO

/ANOSYSSHRO OO OOOOOOODODOODODHPCRTLOODODOOOODOO
DECC$U 00 D0000000D00D0N0NDDOODDDOO STARLETOLBOO OO
00000000 STARLET.OLBOOOOOOOOOOOOOOOO@OODOO
O/NOSYSLIBOOODOOOOOOOOOOOOOOO RTLOOODOOOODO
googogn

HPCRTLOOOOOOODOODUOODOOOOODODOOOOOD
OO0000000000000Cursesd 0000000 OOODOODO
VAXCRTL.OLBO VAXCRTLD.OLBO VAXCRTLT.OLB (O OO0 VAXCRTLX.OLBO
VAXCRTLDX.OLBO VAXCRTLDX.OLB)O VAXCCURSE.OLBO OOOOODODO
OCO00O0OO0O0OOC0ODOOCODOOOO0OOO/NOSYSSHRODODODODOUODOOODO
OO0O0O0000O0OO0OHPCRTLOODOOOODOOOO STARLET.OLBOOOOO
OOO/SYSSHR (OO OO0O0)oooOoOooooooooooooooogoolRHPC
RTLOOOODOODOODOO DECC$SHREXED O OO ODODO

O000O0OD0OHPCRTLOOOODOODODODOOODODOODODOODOODOO 1-100
gboooboobgooboooobooboo

1. 000obOooboobooboooboobooboboobooobon

$ CC/PREFIX LIBRARY ENTRIES=ALL_ENTRIES PROG1
$ LINK PROG1

0000 IMAGELIB.OLBO OO OOO DECC$SHREXEO OO OO OO

2. 000000000000000000000@OO000000000000O
OO00O0O0O0OOOOCOODODOODO)O0 LINKOOODOO/NOSYSSHROOOOOO
opogno
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1.2Alphal 00 164000000 RTLODOOOODOUODO (Alpha, 169)

S CC/PREFIX LIBRARY ENTRIES=ALL_ENTRIES PROG1
$ LINK/NOSYSSHR PROG1

000000000000 000000 RTLODODOOOOOO STARLET.OLB
O0O00D0O0OHPCRTLOODODODOODODOODOODODODODO

oo

* /NOSYSSHROOOOODOOOOHPCODOODOUOOHPCRTLOODO
ooooboboooboboboobooboobooboobooooboo
0000000000000 00D0000000000 CMASTISO
gbooobbooobooboobooboobooboobobooobo
goooboboobobobobooobooboobooboobooobo
oooobooog

SYSSLIBRARY: STARLET.OLB/LIBRARY/INCLUDE=CMASTIS

e /NOSYSSHRO DO DOOODOOODODOODOODOOOOOO
gobboooobobboooobboboooobbooooooo
Udobbodoo0obbooogbobbbO0ouogderrnod
ENOSYS O O O 0O O O vaxcSerrnod C$_NOSYSSHRO O O OO
OOOC$_NOSYSSHRO D UOOOUDODOOODOOOOOO "Linking
/NOSYSSHR disables dynamic image activation'0 00000000
000000000000 00000000/NOSYSSHROOOOO
goobobobbooooobbbuooooooo

(Alpha only) OpenVMS Alpha 0 0000000000000 DO0OOOODOODOO
00o0oodO0oboOoO0o CRTLOOOOOOOOODOOUOOOOUOODOOOO
0000000000000 00D000 VAXC*oLBOOOOoOOoOoOoooo
goboobooboboboboobuoobooboobobooobooboooo
g

$ CC/NOPREFIX LIBRARY ENTRIES PROG1
$ LINK PROG1, MYLIB/LIBRARY, ALPHA$LIBRARY:VAXCRTLX.OLB/LIBRARY

0000000000000 0O00o0OHPCRTLOOOOOODOO MYLIBOO
0O VAXCRTL.OLBOOOOOOOO

VAXCRTLX.OLBOOOOOOODOOHPC RTLOOOOODODODO
IMAGELIB.OLBUO OO0 DECC$SHREXEOD OO OO OOO

0000000 IEEE THoatingO OO DOOOOODOOOOODOOOODOOO
gobobooboooboobooobooooo

$ CC/NOPREFIX LIBRARY ENTRIES/FLOAT=IEEE_FLOAT PROG1
$ LINK PROG1, MYLIB/LIBRARY, ALPHA$LIBRARY:VAXCRTLTX.,OLB/LIBRARY

Alpha oniy)J 200 3000000000000 00O0O0OOOOO@M@OOOOO
oo0o0o0ooooo0o0oobooO0o000O0)00o0o000 CRTLOOOOOO
gobooboobooboboobuoobooboobboooboooboooo
gobobooobooobooboobobooon

gooo 1-7
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0

S CC/NOPREFIX LIBRARY ENTRIES PROG1

a0 164000000 RTLODOOOOODOU Alpha, 169

$ LINK/NOSYSSHR PROG1, MYLIB/LIBRARY, ALPHA$LIBRARY:VAXCRTLX.OLB/LIBRARY

VAXCRTLOLBOOOOOOOOOHPCRILOOOOOOODO
STARLET.OLBOOOOOOOO

0O 1-1 OpenVMS Alpha 16400 HP CRTLO OO OO

Example 1 Example 2 Example 3 Example 4
Prog Prog Prog Prog
VAXCRTL*.OLB VAXCRTL*.OLB
2 STARLET.OLB
STARLET.OLB
DECC$SHR.EXE 4
DECC$SHR.EXE
/PREFIX=ALL /PREFIX=ALL /NOPREFIX /NOPREFIX
IMAGELIB.OLB STARLET.OLB IMAGELIB.OLB STARLET.OLB
(DECC$SHR.EXE) (DECC$SHR.EXE)
ZK-6045A-GE

1.3 VAXOUUOUOUOUOORTLOOOODOODOD O vax oty

1-8 ODO0OO

VAX CRTLOHP CRTLOOOOO OpenVMS VAXOOOOOOODOOO
OOVAXCRTLOOOOVAXCOOOOOOODOOODOOOOOOHP CRTLO
ANSIOOOHPCO HPC++OOOUOODODO OpenVMSOOOOOOOOUOODDO
OO00000000OHPCRTLOODOUOOOOOODOOOOOODOODOOOOOO
ooooog

VAXCOOODOOOOOODDODOOOOOODDODOOVAXCRTLOOOODOODOOO
OCOOOOOHPCRTLOOOOOOOOVAXCOOOOOOOOOOOOODO
OO00O0000O00DOOU0DOOoOOCOOHPCRTLOOOOOOOOOOOOO
OOVAXCRTLOHPCRTLOOODOOOOOODOOOOOOOODOOOOOO
0000000000000 00000D00OHPCRTLOODODODODODOO
OO0000CO000O0OO0UO0OD0OOOOVAXCRTLOHPCRTLOOOOOOOODO
goooboobooboobooboobooboobobooboobobooonoo
000000 HPCUODOOOUOOOOOO OpenVMSOOOOOOODOOOODOO
ooooog

OO0000 OpenVMS VAXOOUOUODOHPCOOODOOHPCRTLOOOVAXC
RTLOOOOODOOOOOOODOOOOOOOobOOoOooDg
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1.31 HPCRTLOOOODO

HPCRTLOOOVAXCRTLOOOOOODOOOODOOOOOOOODOOOOO
OOOHPCRTLOOOOOODOOOUOODOOOODOOOUOODOOOODOOOOO
O0000o0oO00oOo00ooo0oooOoooooHPCRTLOOODOOOOOO
ooooboobono

1.3.11 HPCRTLOOOOOODOOOOODODO
00000000000 SYS$LIBRARYOOUOOUOOODOHPCRTLOOOOOO
00 DECC$SHR.EXE OO UOUDOOUOUOHPCO HPC++0DODOODOODODOOODODO
goooovAXcoooooooooooooooooooooooooooooo
gboobooboboobd

DECC$SHR.EXED U OODODDOODODOODODOODODOOODOOODO (DECC$O O OO
OO0000)O0oooo0oooOoooOdO0oooOoOooOOoooDoOoooooooHPC
RTLODOOODOOODOODOODOO0ODOODOODOOODOODOODOO

ANSICOODOUODODODOOOUOHPCRTLOODODOODODODOODODOOODOODODO
gbooboobooboboobgoobooboo

ANSICODOOUOODOOOUOOOHPCRTLOOOOOOOODOOODOOOOO
gbooboboboboobooboboboobooboobooobg

e /PREFIX LIBRARY ENTRIES=ALL ENTRIESOO0OO0OO00O0OOOOOO
oooo

e /STANDARD=VAXC 0 0 O/STANDARD=COMMON OO0 O0000D0OO0OOO
0000000000000 /PREFIX_LIBRARY ENTRIES=ALL_ENTRIESO
oo

o000 LINKOOOOOODOOoboooooobobooooooboooooo
oboooboooobog

$ LINK PROG1

VAXCOUOOUDODOODOOO DECC$SHREXED DD ODODODODOOODODOOOO
ooooboboboboooboobooo

VAXC2DECC.EXE
VAXCG2DECC.EXE

O0oo0oooooooooooooooon
$ LINK PROG1,TT:/OPTIONS
SYS$LIBRARY:VAXC2DECC/SHARE

/G_FLOATO O O/FLOAT=G_FLOATO OO OOO0OOOOO0OOOOOOO0O
G-floating0 0000000 VAXCG2DECCEXEO OO OOOO
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VAXODOOOOO RTLOOOODOO O O (VAX only)

1.312 ODUO0OO0OOO0OOOOOOobOOoOoOobLbOoOobooD

googoboobobooboobooboobooboobooboooboobooon
OCHPCOVAXCOOUODOOODODOOODOOODODOOODODOOOooooooodg
oooobooboboboboooboobooboboooboobooboonoo

00000 SHAREL.EXEO VAXCRTLEXEOOOOOOOOOOOOOOOOO
00000000000 0DbO0bO000 PROG1OHPCOODOODODODODODO
OO00oOOooOooooCRTLODOOOOOOODOOOOOOUOODDOOODOOO
gooobooboobgooobobooboo

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

PROG1OOOO0OOOODOODOODODOOOOOODOODOODODODODOOO
ooooooboooboobobob 13200b0b0boooOoDn

1313 HPCRTLODOOOOODOOODOOOOOOOO

1-10 ODO0O0O

HP CRTLOOOOODOOOOOOOOOOO/NOSYSSHROOODODODOOOOO
gooobooobooog

OpenVMS VAX OO OOOOOHPCRTLO SYS$LIBRARYO O O OO OQOGO OO
gooobooboobooboooboo

e DECCCURSE.OLB
e DECCRTLG.OLB
e DECCRTL.OLB

VAXCOOOOOODOD LINKOOODOOOODODOOOooooooooooooo
oooobooobooboboboboooboobooo

00000000000 0000000VAXCRTLOOODODOODOODOODOO
VAXCRTL.OLBO VAXCRTLG.OLBO VAXCCURSE.OLBOOOOOOOOOODO
gooobooboobgooobobooboo

$ ! Link a D-float program
LINK PROG1, SYSSLIBRARY:DECCRTL.OLB/LIBRARY

1
! Link a G-float program

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

$ !

$ ! Link a D-float, Curses program

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

$
$
$
§
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oo

HPCRTLOOOOODOODOODOOOOOOODOOOOOODO LNKSLIBRARY
goooooobooooooOoOooooooo.olBOOOOODOOOO
O0OO0OOOLNKSLIBRARY OO OOOOOOOOOODODOOOOOOOOOd
000 "multiply defined symbols"0D 000000000

O0OO00O LNKSLIBRARYOOOOHPCRTLOOOOODOOOOOOODOODO
O000000000VAXCOOOOOOOODODODODOOO LNKSLIBRARY
gobobooboobgooobooooo

1.3.1.4 /NOSYSSHROOOUOO HPCRTLOOOODOOODOOOOODOOODOO

/ANOSYSSHROOOOOODOOHPCRTLOODOOOOOOOOODODOOOODODO
0000000000000000000000000O/INCLUDE=CMAS$TIS
O0O0DOCO0ODOD0OO OpenVMS VAXOOOODO 7300000
/INCLUDE=(CMASTIS,CMAS$TIS VEC) D O OO0 DOODO0OOD00OO00O000OO
gbooboobobbobooobooboobobobobooobooobooo

000000000000 0OHPCRTLOOOOOOOOO LNK$LIBRARY O 00O
goooboobooboobooboobooboobobobooboobooboo
OOO0OOOHPCRTLOOOOOOOODOOOODOOODOOODOOODOOO
gboooboboooboobgon

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

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

ag

* /NOSYSSHROOOODODOOOHPCOOUOODOHPCRTILOOOODO
oooobooobooobooboobooboobooboboboobooo
00000000000 00oooooooO CMASTISOOOOOO0O
goooboobooboobooboobooboobobooboo
gobgoboobogboboobooobooboobooobooboo
oo

SYSSLIBRARY: STARLET.OLB/LIBRARY/INCLUDE=CMASTIS

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

e /NOSYSSHRO OO ODOODODOODODOODODOODODOOOO
gooboooooooooooboodooooooooooooao
0000000000000 00000derrnod ENOSYSODOODO
O O vaxcSerrnod C$_NOSYSSHRO O O O O O OO C$_NOSYSSHRO
OO0O0O0OO0ODCOO0D0O00O0 "Linking /NOSYSSHR disables dynamic
image activation'D D 00000000 0OOOOOODOODOOOODOOO
OO0O00O/NOSYSSHROOODODODOODOODODODODODOOODOOoDODOoDOO
oo
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1.32 OO0 CRTLOOOOOOODOODODO

1-12 0000

OO00O00OO0O00OCRTLOOOOOOOOOODOOOOOOUOODOOObOOOO
goooboooboobooboboboobooo

HPCRTLOOOODOOOODOOOOOUOOOOODOOOOOODOOCRTLO
0000000000000 100 CRTLOODDODOOODODOOOO 200
OCRTLOOOOOOOODOOOUOOOOOODOOUODOOOUOODOUOODbDOOO
OO000000O0O000OOOoOooOoHPCOODOOO Metif0OOOODOOOODOO
0000000000 0OHPCRTLOOO MetifDOOODOOOOODOOOODOOO
OO00000000 MetifDOODOOVAXCRTLOOOODOOOO

OODCRTLOOODOODOODO OpenVMSODODOODODODOODODODODOOD
gooobooboooboobooboobuoobooboobooboobooon
gooobooobooobooboobooboobooboobooboboboboo
gooobooobooobooboobooboobooboobooboobooo
OO000O000DOO00DOO00DOO00DOCO00D0OO00 VAXCRTL.EXEO OO
000 VAXCRTLGEXEOOOOOUODOUOUODOoOOoOooooooooooo
OCOCRTLOODOOO 2000000000000 @A0O0O VAXCRTLOOOODO 1
00 VAXCRTLGO O)OoOOoooooooo

gooboboooboooboobooobooboobooboobooboobooob
oO00oOOo0o00oDOoO00oOoOoOOooDovAXcOooooooooopoooooo
goooboobbDpsectU0000DO0ODOO0ODOO0OOOOOOODOOODOOO
COOpsect00000O0O0O00OO0ODOOO0ODOOOODOOOOODODOOODOOODO
000000stdin0 0000000 VAXCRTLOLBOUOOOOOO psect 0000
00000000 VAXCRTLOLBOOOUOOOOUOOOODOOODOOODOOOOODO
Opsect0000000000D0000O0O psectstdind 2000000000000
ooooboooboobgooboboo

OO00o000o0ooOooooooooooHPCODODODODOOOOOOOHPC/
C++ RTL Run-Time Components 1 00000 30 0000000000000O0O
ooooo

e VAXC$LCL.OPT

e VAXC$EMPTY.EXE

e DECC$EMPTY.EXE
goCoOoCOOo0OO00O00O0O00O00o0ooOooooooOoCRTLO 10DODODOOO

ggooboboboooooobobbboooooobbobbooooooboboooo
COo0ooOooOOoOoCRTLOOOOOOOOOODOOOOO
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01-1000000CRTLOODODOOOOODOODOO0ODOODOODOOODOODODOO
00000000000 CO0DOO0 VAXCRTL.EXE O VAXCRTL.EXE O OO
VAXCRTLG.EXEOOOOOOOOO

011 O00O00ooon

Ooooooooo ooooo oooooo
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 VAXC$LCL.OPT
LINK-E-SHRPSCLNG

o0 DECCRTL.OLB/DECC$SHR.EXE DECC$EMPTY
LINK-W-MULDEF VAXCRTL.EXE/VAXCRTLG.EXE VAXC$EMPTY
LINK-W-MULDEF VAXC2DECC.EXE/VAXCRTL.EXE VAXC$EMPTY

1.3.2.1 VAXCSLCL.OPTO OO

VA XCRTLOOOOUOOOOUOOOOUOODODHPCRTLOOOODOOOODOOO
000000000000000000000000 VAXC$LCL.OPTOOOOOO

VAXC$LCLOPTO U OOODDOOUOODODODODOODDOODODOOOCRTLOOODO
gbooobooboobooboobooboobooboobooboobooo
gbooobobobobooboobooooboobooboooo

%LINK-E-MULSHRPSC, psect CSSTRNS_VALUES defined in
shareable image IMAGEL.EXE; is multiply defined in
shareable image SYSSLIBRARY:VAXCRTL.EXE;1

-LINK-E-NOIMGFIL, image file not created

OO0D0O0O0O0O00C000D0O0 IMAGELO VAXCRTLOLBOOOOOOQODO
0000000000 VAXCRTLEXEOOOUODOOODOOOOOOOODOO
VAXC$LCLOPTU O OODOUDOODODDODOODODODODODDODOODODODOOO

$ LINK/SHARE IMAGE1.0BJ, IMAGE1.OPT/OPTIONS, SYS$LIBRARY:VAXCRTL/LIBRARY, -
_$ SYS$LIBRARY:VAXC$LCL.OPT/OPTIONS

000000000 VAXCRTLOOOOODOOOODOOODOOOODOOODO
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

0000000000000 0 IMAGEL1OD VAXCRTLOLBOOOOOOOO
0000000000 DECCRTLOLBOOOOOOOOOOOOOOOODODO
VAXC$LCLOPTO O OODOODODODDODOUDOODODOOOOO

gooo 113
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g0oo0000O0o0O0o0O0ooO0obO0ob0obO0@oOoOooOobOOobDOoboboOobOoo
cooooOooOo)ooooo0ooDooU0OoOooOOooOoUobooOoOoooOoooo
00000 DECCRTLOLBOOOOOODOOODOOOODOOOOOOODOOOO
VAXCS$LCL.OPTO OO OODOODO

000000000 VAXCRTLEXEOOOODODOUOODODOOODOOOoOoOOooo
gooboboooboboobooooooboooboobooobooooDooboDoooooo
gbooobooboboobooboobobooboobo

1.3.2.2 VAXC$EMPTY.EXED OO

1-14 OO0O0O

VAXCRTL.EXE(DO OO VAXCRTLG.EXE)DOOOOOOODOOOODOOODOOOODOOODO
VAXC2DECC.EXE (0 00O VAXCG2DECC.EXE) O OO OOoOoOOooooooood
0000000000 VAXC$EMPTY.EXE 0 000000 VAXC$EMPTY.EXE [
OOCCOOO VAXCRTL*EXEOOOOOOOODOOOOOOOOOoOooooooo
00000000 VAXC2DECC.EXE 000 VAXCG2DECC.EXEOOOODOOO
gogno

000 VAXCRTLGEXEQO OOOOUOOOOOOOOOUOODOO VAXCRTL.EXE
000 (@O00000)0000000o000o000o000o0O0 VAXC$EMPTY.EXE
ooooboon

CRTLOOOOOOODOOOOOOOODOOODOOOOODOOOOOOOOOOn
ooooboooo

SLINK-I{-MULDEF, symbol ACOS multiply defined
in module VAXCRTL file SYS$COMMON: [SYSLIB]VAXCRTL.EXE;18

0000000000000 00 VAXCRTLEXEODODOOUOODOOOODOOOOO
00 VAXC2DECCEXEOOOOOOOOO

oobooooobboooboooooooboooobboooobo
VAXC$EMPTY.EXEO OO OO0 VAXCRTLOOOODOODOOODO

§ DEFINE/USER VAXCRTL SYS$LIBRARY:VAXC$EMPTY,EXE

§ LINK/EXEC=MAIN IMAGE MAIN PROG,OBJ1,0BJ2,...,SYS$INPUT:/OPTIONS
IMAGE1/SHARE

VAXCRTL/ SHARE

[ciz)

gogbobooboooooobobbuooooboboobod

e J00D0ODODODUDODOOD SYS$SLIBRARY:VAXCRTLO O OO OOOODO
00000 VAXCRTLOOOOODODOOOODOOOODOoOOoOoOoo

e VAXC$EMPTYEXE OO ODOUDOODODOODDOODODOODOOODOODOOOOO
ooooboobobobobooboobooboobobobooooboon

e VAXCRTLO VAXC$EMPTY.EXEO O OO OOODOOOOOOOODOOOOOO
ooooboobobooobooboboboboooboooo
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e LINKODODDOODODOOOODODOODODOODDODOOD DEFINE
/USEROO00O0O0O0D0COO DEFINE/USERODOOOO LINKOOOOODO
goboboooboooboobobooboobo

VAXCRTLGEXEOOOOOOODOOOOODOOOODOOOO
VAXC$EMPTY.EXEO OO OODO VAXCRTLGO OO OODOOOOO

1.3.2.3 DECCS$EMPTY.EXEO OO

DECC$EMPTYEXEO OO UOODOOOODOOODODOO DECC$SHR.EXE 0 0O
gobooobooobooboboobboooboobboobboobooooboo
OHPCOODOODOOODODOODODODODOODO

00000 DECC$EMPTY.EXEO D DO ODO0OUOOODODOOODOOOOOOOOO
OHPCRTLOOUOOOUOODOUODODODODOODOOOOOD DECC$SHR.EXE 00 0
goooboobobboboobuooboobobbooboo

00000 IMAGE1O DECC$SHRO D OO ODOODODOODOOUOOOOOOOOO
00000000000 0OHPCRTLOOODOOODOOOOODOOOODOOOODO
000000000000 O0OCRTLOOO DECC$SHRO DO OO OOO

$ LINK/EXEC=MAIN_IMAGE MAIN_PROG,OBJ1,...,SYS$INPUT:/OPTIONS
IMAGEL/SHARE
SYS$LIBRARY:DECCRTL/LIBRARY

00000000 DECC$EMPTY.EXE OO DO OO DECC$SHRO DO DO D ODO
0000000 0D0OOCO000O0OCRTLOOOODOOOOOOOOODOOOHPCRTL
gooooboobbooboooboobbooboooboboobbooboo
oo

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

$ LINK/EXEC=MAIN_IMAGE MAIN_PROG,OBJ1,...,SYS$INPUT:/OPTIONS
IMAGEL/SHARE

SYSSLIBRARY: DECCRTL/LIBRARY

ggoboobobooooooobboogobobogd

e DECC$EMPTYEXEO DD OODUDDOODDOODOOODOOODOODOOODDOODOOO
goobobooobooboobooboooboobobobobooboobooo

e DECC$SHRO U OO DECC$EMPTY.EXEO DO UDOODOODOODOODOOOO
goooboooboobooboboooboobobobobooooboon

e LINKOOODOUODOOODOODOODUODOOUODUODOOODODOOD DEFINE
/USEROO00O0O00D0COO DEFINE/USEROODOUOO LINKODOOOOD
gobobooboooboobobooboobo

gooo 1-15



goo
1.3

a
VAXODOOOOO RTLOOOODOO O O (VAX only)

133 HPCOUUOHPC++OOUODOOODOOODOO

1-16 OO0O0O

OO00000 OpenVMS VAXOOOOOHPCOOOOOOOOODOO HPC++OO
OCO0OO0O0OOOHPCRTLOOODOOOOOOOOODOOOOODOOO

1. 000bOo0oboobooboooboobooboboboobooobon

$ CC/DECC/PREFIX_LIBRARY ENTRIES=ALL ENTRIES PROG1
$ LINK PROG1

00000000 IMAGELIB.OLBO O DECC$SHREXEO OO OO OO

. 000000000000000000000@O00000000000000

OO00O0OC0OCOOOOOODOOO)O LINKOOOOO/NOSYSSHROOOOOOO
ood

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

$ LINK/NOSYSSHR PROG1, SYS$LIBRARY:DECCRTL.OLB -
_$ /LIBRARY/INCL=(CMA$TIS,CMASTIS VEC) (OpenVMS V7.3 and higher)

0000000000 oOO0Oo0oooOooHPCRTLOOOOODOO
STARLET.OLBOOOOOOOO

. 0oODo00obooO0ooDoO00obDOoO000DObOU0 CRTLOOOODOOODOD

OO000O0O000OCO000OO0o0bOO0o0OoOooUOOooOoOoOoDo DECC*0LB
ooooobooboobooboobbobboobuooboobooboo
oooobooboobobobooo

$ CC/DECC/NOPREFIX_LIBRARY ENTRIES PROG1
$ LINK PROG1, MYLIB/LIBRARY, -
_S SYS$LIBRARY:DECCRTL.OLB/LIBRARY

oOoboOoO00ooO0ooOoDOOoOoOoO0OooUOooHPCRTLOODOODOOO
MYLIBOOO DECCRTL.OLBOOOOUOODOOOOOOOOOOOODOOO
DECC$SHR.EXEO DO DODODODOODOOUDOODODOOODOOODO

DECCRTL.OLBO DECCRTLG.OLBO DECCCURSE.OLBOOOOCOOOOO
0000000000000 000D00D0000GleatingDO0OO0O0OODOO
ooooboo0ooooboooooboo LINKOOOOoooooooo

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

. 020030000000000C0000ODOO0ODOOOODOO@UOODO

OO000oo00oDoDoO0ooogooooooo)o CRTLOODOOOOOOOODO
oooobboooboobooboooobobobooobooboobooobooo
gbooobooboobobooog
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$ CC/DECC/NOPREFIX LIBRARY ENTRIES PROGL
$ LINK/NOSYSSHR PROG1, MYLIB/LIBRARY, -
_$ SYS$LIBRARY:DECCRTL,OLB/LIBRARY

1.34 VAXCOOOHPCODOODODODOODODODOO

VAXCOOOOHPCOOO (OO HPC++OOO)OOOOOUOODOOODOOO
0000000000000 0000D0O0O0O0ODO0O0O0 OpenVMS VAXOODODOO
OoO0oo0oO0oO00DOOOHPCRTLOOOOOOODOOOOOOOODOOOOO
ooooboo 13300puoooonoonooo

1. 0000000000000 000D0000 VAXC2DECCEXEOOOOOOO
goooogooo

$ CC/DECC PROGL
$ CC/VAXC PROG2
$ LINK PROG1, PROG2, TT:/OPTIONS
SYSSLIBRARY: VAXC2DECC . EXE/SHARE

PROGIODOODODOODOO CRTLOOODDOO DECC$SHRO OO O OO
OO0 PROG2O0O00D0OCOOO0O0 CRTLOOODOOO VAXC2DECC.EXEDO OO
000 DECC$SHRO O DO O OODO

2. 0000000000DOOO00O0OOO0U00ODOO0 @EUODOOODOOOODO
0000000000000 0OO0OO)0 LINKOOODOO/NOSYSSHRO OO OO
googon

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

PROG10O PROG2O00OCOOODOOCOODO CRTLOOCOOO DECCRTL.OLB O
ooooogo

3. 00000000 00DOOOU0OOOUO0ODOO CRTLOODOODOOOODO
000000000 00oo00oooooooOoo0ooogoooDod DECC*.0LB
gobooboobooobobooobuoobooboobooooboobooobo
gobooboobooobogooobgoo

$ CC/DECC/NOPREFIX LIBRARY ENTRIES PROGL

$ CC/VAXC PROG2

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

0000000O0O0oU0O0OOo00bOOo0OHPCRTLOOOOOODOO MYLIBOO
O DECCRTL.OLBOOOOOOOO

4, 0200 300000000000 00O0ODO0OO00ODOO0ODOOOO@UOOOO
00000000000 0ooO0oDOOooDO0ooDO)d CRTLOODDODODOODOOO

gooo 117
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gogogoboboobbbdooooooooboobbboooooooooboobooboog
gooobgooboobgoboooo

$ CC/DECC/NOPREFIX LIBRARY ENTRIES PROGL

$ CC/VAXC PROG2

$ LINK/NOSYSSHR PROG1, PROG2, MYLIB/LIBRARY, -
_S SYS$LIBRARY:DECCRTL.OLB/LIBRARY /INCL=CMA$TIS

1.3.5 /NOSYSSHRUOOUOOOVAXCRTLOOOOO

OO00000000000 OpenVMS VAXODOOOO 6000C0O0O00O0O0DOCOO
goooboooog

/ANOSYSSHRO OO OUOOOOOOOVAXCRTLOOOOOOOOODOOO
oooboobbobooooooobobbooooboboboooooooboboo
/AINCLUDE=CMASTISO 000 00000000000000000000
goobooboobobooboooboobooboboobobooboobooon
000000000 0O0OVAXCRTLOOODODOOODODODOODODOOODOOOODOO
LNKS$LIBRARYO OO OOOODOODODOODODOODODOODOOoOoooooooooo
OCO000000D0OO00D0OC0O0ODOVAXCRTLODODOOODOOOODOOOODO
goooboobobobobooboobooboooo

$ LINK/NOSYSSHR PROG1, SYS$SLIBRARY:VAXCRTL,OLB/LIBRARY/INCLUDE=CMA$TIS

14 HPCRTLOOOOOOOOODOO

gobooobooboooobooboobboooboobooobooboboooo
g0o0000ooO0oO0obOoooo"HPCO0DODODODODODOOODOODODOO
000000 2000000HPCRTLODOOCOOOOOOOOOOOO

141 0OO00O0OOOOO
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2000000000000 0D00DOO0O0OO0O0ODODODObOODOOODObDOOOO
ooooooooooooooooOOoOoOO0O0 (coooooooooo)oooo
oO0d0oOo00o0o0ooO00ooOdooDo0 (@Uooooo)oooogooooo
ooobooboboobooboboobobooboboobooobooobooboo
oo

gcoooooocOopooOoUooooOUoboooUoOoDbDoUoUoooOoOobooooo
goooboobooboobooboobuoobooboobooboboboobo
gooobooobooobooboobo0obooboobooboobooboboo
goooboobobooobooon
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00000 fecf0000DDO0OODOOO0OOODODOOOOOOO

#include <stdio.h>

int feof(FILE *file_ptr);

gooobobooboobon

e feof 00 DO0OOO0OMO<stdio. >0 0000000000 OO0ODOfecf00OOODO
goopoooOooDoo0oooooOoOoooooooo HPCRTLOODODOODOO
ooooooooooogooo)o

e feof 00 0iIntOODDOODOODOO

e JODOO0OOdfileptr0 00 1000000DO0OOODODOO "pointer to FILE"
(FILEOOOOOOO)OOO FILEO«<stdio.h>O0O0OOOO00O0OOOOOOO
oggoon

O00000fecf0 00000000 DDOOOOOODDfectf0 000D OOOOO
O00000O<stdio. k>0 OOOODOOO
#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 0O000OO0OOOOODDOOO
gboobdooboobuooboobooboobooboboobobooboooboo
gbooboobobooboobobboboooboon

e JO000OOUODOODODODOUDODOC(C...)DOODOODOODODODOO
g

e JOUO0ODLOODDOODOODOODODOODOODODOO

printf0 0000000000000 0O00O0O

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

gooo 1-19
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printf0 0000000 10000000000000O0O000O0O00OOOO0O0
O000000printf0 0000000000000 00000000O00OO0ODOO0O0
oo

143 UNIXOOOOOOODOO

1-20 ODO0OO

HPCRTLOOOOOOOOUOOOOOUOODOOOOODOOUODOOOOODOOO
oooobooobool10bboobobobobobbooboobobooboooboooooon
0000000000 0bO CcCO00b0oU0D0D UNIXODOooDooooooooo
oooooobooo0oooo UNXOoOoobooooooboooooooobooo
googoog

CO0DOO0OO00UNIXOOOOODO OpenVMSOOODOOOOOOODOOOODOO
00000000000 0000HPCRTLOODOOOOOOOO

— deccSmatch_wild

— deccStranslate vms
— deccSfix_time

— deccSto_vms

— deccSfrom_vms

00000000000 OO0OOOHPCRTLOOOOODO UNXODOOOO
g0oOoO0oOoOobOcOd0oOodOooOoUooooooUoooOoooOooDooOoDo
OOHPCOOOOODOODO UNIXOOODODODOOOOOOO OpenVMSOOOOO
dooooooog

UNIXOODOOO OpenVMS OO ODOOOODODODOODODODODOOD RTLOD
oboooboooooooooboboboooooooooooOoboboog RTLO
OO0 OpenVMSOOOOOOODOCOODODOO UNIXOOOOOODOOOODOO
ooooobooob 20b0b0o0bboobobo0obooboboobOooDb 1200
UNIXOOODOO OpenVMSOOOOOOODOOOOODOOOODOOOODDOOO
god

0 12 UNIXO OpenVMSOOOOOOOOOOOOO

0o OpenVMS 0 00O UNIXOOOO
0Dooo0o0ooo x I
Dooo0o0oooO : /
00000000000000 [] /
0000000000000 [.] /

(0oooooo)
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0 1-2(00) UNIXO OpenVMSOOOODDOCOOOOOOO

oo OpenVMS O O OO UNIXODODOO

gbooboboooobooon . .
gooboboboooooon ; gooooo

ooo0ob0o 1300 200000000 1OD00Db0ObDOo0obDOoOobDOoobOooo

01-3 00000000 UNIXO OpenVMSOOOOOOO

gooo goobooo og/o0
OpenVMS BEATLE::DBAO:[MCCARTNEY]SONGS.LIS OO
UNIX beatle!/usrl/mccartney/songs.lis od

— BEATLE::DBAO:[MCCARTNEY.C]/songs.lis od

HpCOOOODOOOOODOOOODOO OpenVMSODOOOO UNIXOOOOOOO
OO0000O000O0O000OOo0oO0OOoOoOOoHPCO UNXOOOODOOODOOO
000000000 UNXOOOODOOO UNIXOOOooOoooooobooooooo
ooooboooboobg

0o000dno 183000000 2000b000bo0ooooooooooon

00O HP C RTL O [MCCARTNEY.C]/songs.lis 0 [MCCARTNEY]songs.lis O O
O[Clsongslis0 000000000 DOO0OO0ODOODOOOOOHPCODODODOOODO
doooooooooooooooooa

UNXOOOOODOooOooOooooooboooooboooboobooooo
OOoo0oO0ooO0oOo0oooO000 UNXOOODOOoOoDooDbooDbooDoo
OO0HPCOOOOUOOOOUOODOOOO UNIXOOOOOODOOODOOODO
goooboooon

00000 /bin/todayll OpenVMS O O OO OO0 O OO OO OO [BIN]TODAY O
OO0 [BINTODAYIOOODODOHPCOOOOODOODDOODOOOOOODOOOD
goooooOoooDooOoOoooo100000DOo000oDOoO00bOOOO0OD UNIX
gboobooboooboobooboobooboobooboobboobooobo
000000 OpenVMSOODOOOOODOOOOODOO

e JOOOOD OpenVMSOODOOOODODODODODOOOODODOODOD
000000000000 DEV:DIR.SUBIOOOO0OODOOO /dev/dir/subd
DEV:[DIR.SUB|0O0O0000O00O

e JOOODOO OpenVMSOOODOOODOOOOODOOOOOODODOUODOO
00000000000 DEVIDIRIFILEDDOOOOOOO /dev/dir/filed
DEV:DIR|IFILEOOOOOOOO

gooo 1-21
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HPCRTLOOOODOOOOODO

e JODODOOOOpenVMSOODODODODOOODODODDODODDOODOD
oobboooobooobbooobbooobbooobooooDoDog
DEV:DIRID D 0000000 /dev/dir/filed DEV:DIRIFILEO OO OO0
oo

ud

OpenVMSOOOODO 73000HPCRTLOOOOO UNIXOOOODOO
gbooobboooboobooboobobooboobuoobooooboon
gboooboboobgoobooo

000000000000 foo/bar (UNIXODODOOD)OOOOODOOOO
FOO:BAR (OpenVMS O OO ODOCOOO)000

foo/bar (UNIXO O OO O)O[.FOOIBAR (OpenVMS O OO OO OOOOO
00)000000000000000000 DECC$DISABLE_TO_VMS_
LOGNAME_TRANSLATION O ENABLEO O OO OO O DECCS$SDISABLE_
TO_VMS_LOGNAME_TRANSLATIONO O ODOOOOOOOOODOOOOO
000000000O000bO0000100000000000000000
O0000OdeccstovmsO000000O0OOOOOO UNIXOOO OpenVMS
0000000000000 0o0o0o0o0ooUg0oO HPCRTLOOO
gooooo

UNIXOOOOOOooooooobobooooooobobooooooobobooo
OO0doooooooOoooo rrooooooooooDoOooooooooooon
goooboooboooboobooobooboobooboobooboobooboo
OCOHPCRTLOODOOOUODOOOOOOOOODOHPCOOO OpenVMSOOODO
goooboooboobobooobooo

ooooooo OpenvMS O OO0 od

0 SYS$INPUT oooo

1 SYS$OUTPUT oooo

2 SYS$ERROR ooooo

144 [0O000O0O0OO

1-22 OO0O0O

oDS-50000000000 UNIXOODO OpenVMSOOODOOOODOOODDO
goooboobooobuoobooboobuooboobooboobooobgooon
gooboobooboooboobbooobboooboobbooboobbooboo
0000000000000 0D00O000000000 OpenVMS AlphaO 000
0731000 CRTLO ODS-500000000000D00000DOOOODOODO
240 000000000DO000000ODbOO 260000 20000000000
goooboooboobooboobooboobooboobooboboboboo
oooobogoboo
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0000000000000 000 10000CRTLOODODOODOODOOODODOO
gboooboboobobooboobooboo

DECC$EFS_CHARSET
DECC$DISABLE_TO_VMS_LOGNAME_TRANSLATION
DECC$FILENAME_UNIX NO_VERSION
DECC$FILENAME_UNIX REPORT
DECC$READDIR_DROPDOTNOTYPE
DECC$RENAME_NO_INHERIT

goooboobooboobooboobooboobo e oobooo
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/* 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;
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);
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}

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)

{

int 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 = furite(buffer, 40, 1, fp);
if (sts !=1) {
perror ("furite");
exit (EXIT FAILURE);

}

/* 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; i++) {
memset (buffer, 'A’ + 1, 10);
sts = furite(buffer, 10, 1, fp);
if (sts !=1) {
perror ("fwrite2");
exit (EXIT FAILURE);

}

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

*/

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

return;

gooobooboboboboobooboobooobo

Record Mode

AAAAAAAAAATL11111111111121111211111111111
BBBBBBBBBB222222222222222222222222222222
CCCCCCCCCC333333333333333333333333333333

Stream mode

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

strcat( buffer, data );
}
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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 000 0000000000000 O0OOOOOOOO 2000
OO0000O000DOOoO000oOooOOoooOoOoOoDoo 10 SsIGINTOOODOOoOOn
gooobooboboo



gpoono
1i90ooooooooogon

ggoobboooooboobooodaon

O0000signal00O0O0O
O00O0OexecO OO
exitd _exitO niced systemO waitO getitimerO setitimerO setlocaled OO O

HEN

OpoooutTCcooOoOooDoOooboooboOooboooooooooon
gobootoooobooooootuooooooooooooooou
goooooototooooooooooooooonoooooooo
dooodoo(@uoboooooooOo)yoooooooooooo
do0doDo0ooDO0oDO0oDbOOoo{@ooooooooo)yooaoo
Oasctime_r0O ctime_r0O gmtime_rO localtime r0 rO0 0000000000
000000000 ASTOOOOOoODOOoOoOoa

goboobuogboooboobobooboobooboobbooobon
gobooboobooobobobobuooboobooboooobooboo
gooooooutTCcodooooooooooooooooogo3oogon
000000000000 0OooOOOoASTOOOODOOOOOODO
g

1.92 0O000OO0OOOODODOO

OO000o0o00oo00ooO0o0booO00oOo0o0oboo0o0oDooOooooOn OpenVMS

ASTOOOOOUOOOOODOOO0ODOOUOOOOUOOOOUODOUOUODbOUOODO

0000000000 ASTOOO0ODODOOODODOOOOOODOOOoOoDOoOOOooDo

00000 ASTOOOODOODOOO0ODDOO0ODDOO0O0OO000O0OO00O0OOO0O0OO

gboobgoobooboooboobobboooboobooobooobbobbobo
goboobooboobooboobooboobooboobooobobobooobo
OASTOODOOO0OOOOO0OOOOO0ODOOOOODODOOOODOO

oo0oorvooo
goooooobooo
goooooobooo
viorkO execO waitO system
catgets
set_new_handler (C++00)
getenv

rand0 srand

exitd exit

clock

nice

oooo 1-69



goooboobgon

e times

e ctimeO localtime[ asctimed mktime

1.10 6400000000000 ON Aphe 169

000000000000 OpenVMS Alpha 00000 7000064000000
goooboobooobooboobooboobooboooboooboboboobo
god

OpenVMS Alpha 0 64 000000000 COO0O0OOCOOOCOOO AlphaOlO0O
000000000000 64000000000000 OpenVMSOOOOODOO
gooobooboobuooboobooboobooboboobooboooboo
2000000000000 b000O00ob0oboOoooOobDOoLoboOoDobDOoooOoon
goooboobobooboooboobo

OpenVMS Alpha 00 00O 7000000000HPCOOOOOOOOOOOO
dbde40000D00O0DODDODODOODOODODOODDOODOOO

e JO0O0ODOO0ODOODOODOODOODOODOODOODOODDODO
goooogn

e 40 0000D00DO0OO0OOOOODODOLOOUODOODODOOLOOOOODODO
ooooboobon

e 40 0000D00O0ODODO0ODOODDOODDOODOODDbDOUODDOOD
guo

e 640 0000DO0ODOOO0OODODODOLOOOLDOODOODODOOLOOODODODO
oo

e JO0O0ODOO0ODOODOODOODOODOODOODODODDODODODOD
oooobooboobon

e JJ0000O0DOODOOODOOUODOOOODOOUODOOODECCOODOO
0s520000000000000O000DOO0DLODODOODOODO

e JOUOD0DODODUODODOOUODUOODOUODUUD 320000DLDO400O0O
goooboobobboboobuoobgooobobooboo

e 32000000000 0ULDUODMUILOLDOOLOLODODODODOD
o0 1gooboooobooboooooooo

1101 HPCOODOOOOODOODOODODO

1-70 ODODOO

OpenVMS Alpha 00000 700000000000HPCOOO0O00O0000O
O0e40000D00O0DO0ODOODOODODDODDODODOODOODB4A0DOODO
oboboooooboo2000b0b0obooboooboooooooDoOoDbOo 32000
gooobooboobooboobooboobooboobooboobooon



gpoono
110640 000000000000 (Alphe, 169

goooboobooboobooboobooboobobobobobobobooboo
e40000000DO0O0OODOODOOOODODOOOOODODOOOODODO
gboobobooboobooo

HPCO 6400000000000 DODOOOD 3200000000064 0000
0o00dooooooooooooooooooooooooooooooon

00 OHP C User’s Guide for OpenVMS Systems[] [0 /POINTER_SIZE O 00 O

0 O #pragma pointer_sizeld O O #pragma required pointer sizeO0 OO OO OO OO
dooooooooooooood

/POINTER SIZEOODOOOO 3200064 0000000000 OODOOOOODO
gooobooboobooboobobobobbooboboooboboobooooog
00 320000000000000100000000D0O00O0OO0 40000
ooooobooboooo1goobobooooooobooooooboobooooo
g20000000000000000DO0O00DOOO0DOOOOObDO0ODbO

/POINTER SIZEOODOOUOUOOOHPCRTLOOOOOOOOODOOOOODOO
obo0o 3200000000000 00000MO0O0O00DO0ODOODODO
OO0O000OOCO0OD0COOO/POINTER SIZEOOOOOOOOODOOOOOOOO
gboobooboobuoobooboobooboobobobooobobbobo
gbooboobooobooboobooboobooboobooboboboboo
gooobooboboooboobon

#pragma pointer_sized O O #pragma required pointer size0 0 OO OO0OO0OOO
0000000000000 oooooooooa
0ddd000d0d0o0oOooooooooboooobooOoObOOO000 32000000
00000oooooobooooobooooboooboMd0d00oooooonooa
O0o00oo00oo0oooodooodediboooooooooooooooonoo
OOmallocO _malloctd0 00000000000 O0ODOOOOODOO

1102 00000640000 DOOOO0O0OO0

HPCRTLOOOOOODOOOOODOOUOOOOOODOOUOODOOODODOO
gboobooboobooboobobbooboobooboobbobboobo
oooobooboboooboobuooboboo

gogboobooogoboobuooooboo

malloc
calloc
realloc
strdup
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oo0o0oboo0obo0o 200000000 Db000DbO0ObDO00MaO00bD0obooon
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_realloc320 _realloc6d
_strdup320 _strdup6d
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gooooooboon
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2000000000000 0000e6 0000000 DOODOODOOO
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1.1041 OO0OO0OOOOO0ODOOOOODOOOOn

goboobobooobboobuoooboobbooboooboobboobo
goooboobooboobooboobooboobooboooboobooon
googobogoboo

ooooboooboooboooboooboooboobooboooboooboDoobooon
odobobobbodooobobbbbodddstrerroxrtddggoonooboogd
gogo

char * strerror (int error number);

0000000000000 bO0bO00000O0bO0O00OU0OOHPCRTLODOODO
obooobooboooobo 200000000000 0oboe4b0bboooboon
obooboo0o0oooooooobOoboboobooboooooOo20b00O0b0OO
ooooboooboobobooo

11042 OUOUO0OOOOOODOOODOOOODO

AlphaO000O0O0O00OCO 64 0000O0OCOOOCOOOOOCOOODO OpenVMS

Alpha 00 0O00OQCO0ODOOCOODOOOOOOCOOOOOMODODOOODOOOODOO
OOCOOOOOODODODODODO OpenVMS Alpha0O0 00O 700000000000
oooooobooboooooboobo 200b0bo0ooooboobe40bonoon
obooboooooooooooboboboobooobooboobooo 32000000
goooboooboooboooboobooobooboobooobooobooooon
32000000 @DLOO)H0OODOOOODOD

HPCRTLOODODOODOOOOO MO0O00O0O0O0ODODOOODODOODDOOODO
00000000000000000strlen0 000000000000

size t strlen (const char *string);

ooobooboobooboooboboboboobooboonbo 320b000b0o0o0n
ooboooboobooboobe4U0bbU0bDbODbDbUOODbOODbDOODOOO
640000000000 DOOOODODOUOOODObDOODODODbOOOO

HPCRTLOOOOOODOOUOOOOOOODOOOUOODOOODOOUOODOOO
g1og0oboobobbooboobobb40b00bO0ob0bOobobOoobOon
0000000000 000000000000D0D0000000 OpenVMSO OO
oboooboboooboobouobotbe4b0b0ooobbooooboobooDOoDO
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ooooooboobooooobobobooooobuoe4ab0boboboboobDO
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e JOO0ODOO0ODODDOODDOODDODOODOODOO200D000DOO
oobooboooobo0oboobooboo 3200000 00Db00D00O0 64
oboobooooobobooooobobooooobuoe4a0dbobobooonog
goonf

gbooboobooboobooboobooboobooboob 30b0o0oon
O000000000O<string.h>000000000000000O0O0O00O0O0O
gbooobooboobuoobooboobooboobooboobooboon
U000000Omemset0 00000000 o0onbo0oooobooboobononbo
obooo3uooboobooboobooboooboon

void * memset  (void *memory pointer, int character, size_t size);
void *_memset32 (void *memory pointer, int character, size_t size);
void *_memset64 (void *memory pointer, int character, size_t size);

goooooooboobooooooouoouooooobooooobonon
00000000 /POINTER_SIZE=320 0000000000000 00000O0O
O0memset0 00000000 _memset320 000 O/POINTER_SIZE=64 00000
00000000000 memsetbd0O00ODOO0OO

o0ooboobo0oboobo 2000000004000 oonbooooon
0000000000000 0O00O0O/POINTER SIZEODODOODODOODOODOOO
goboobdooboobgooboobooboobooboobobooobobobobo
goooobogooobo

/POINTER SIZEOOOOUODOCOOOOOUODOOOOOOUODOOOOOOODOOO
200000000000 00000MUO0D000DO0O00DO0O0ODODDOODODOODO
ooooboobooboobuo 2000b00ob0o0oboobOoobOoobOooD
ooooboooobooboooo s200000b0o0ooobooboooOooDn

016006400000 00000O0OOODOODODOOOOO 200000000
000000000000 0OHPCRTLOOOOOOOOOO/POINTER_SIZEDO O
gbooobooboobooboobooboobooboobooboobooo
goboobooboboobgooboooboboobooboobonooo

01-6 2000000000000 0DOO0ODOOOODOO

basename bsearch calloc catgets
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0O1-6(C0) 200000000000O0OOO0ODOOOOODOOO

ctermid cuserid dirname fgetname
fgets fgetws gevt getcwd
getname getpwent getpwnam getpwnam_r
getpwuid getpwuid_r gets index
longname malloc mbsrtowcs memccpy
memchr memcpy memmove memset
mktemp mmap gsort readv
realloc rindex strcat strchr
strcpy strdup strncat strncpy
strpbrk strptime strrchr strsep
strstr strtod strtok strtok_r
strtol strtoll strtoq strtoul
strtoull strtoug tmpnam wcscat
weschr wescpy wesncat wesnepy
wcspbrk wesrchr wcsrtombs wesstr
westok westol westoul WCSWCS
wmemchr WIEIMCpy WIenmove wmemset
writev glob globfree

0170064 000000000D00O0DO0O0ODO0ODO0OD 200000000
ooooooOooooooooTepIPOODOOOOODOOOODODO

017 2000000000000 0OCOO0ODOO0OOODOODOOOOODOOO

freeaddrinfo getaddrinfo
recvmsg sendmsg

11044 6400000000000 O0O0O0O0DOOOOODOO
OO0O000O0O00DO/POINTER SIZE=LONGOOOOOODOOOOOOOO 64
obooboooooooooooboboboobMboobobobobboobon
ooo0oooo0o0o0o 3200000b00b0e400000O0OOOOOOOOO
ooobooboooobooboboooboboobooobooobobooboboobo
oo

ggoooboooooooboooonoo

getaddrinfo getpwnam
freeaddrinfo getpwnam_r
getpwuid getpwent
sendmsg getpwent_r
recvmsg
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0000000000 O000O0/POINTER_SIZE=LONGOOOOOOOOOOOO
0320000000000000000/POINTER_SIZE=LONGOOOODOOO
o00oooooobobob 20000000 bO0bO0oOoOooOoOooooooDOoo
o0ooboob70000b000b0Oo0DbOobDbO 3200006400 0000O0OO
ooooboobobobooboooog

obooobobo0obooboobobooboobooboboobDe40boDbOO
OO0O00CRTLOOOOOOODOOO

Function Structure

_ getaddrinfo32 __addrinfo32
__getaddrinfo64 __addrinfo64
_ freeaddrinfo32 __addrinfo32
_ freeaddrinfo64 __addrinfob4
__recvmsg32 _ msghdr32
__recvmsg6d __msghdré64
__sendmsg32 _ msghdr32
__sendmsg64 _ msghdr64
_32_getpwnam __passwd3?2
__64_getpwnam __passwdbd
_getpwnam_r32 __passwd32
_getpwnam_r64 _ passwdbd

_ 32_getpwuid _ passwd3?2

_ 64_getpwuid _ passwdbd
_getpwuid_r32 _ passwd3?2
_getpwuid_r64 _ passwd6d
_32_getpwent __passwd3?2
__64_getpwent __passwd6d

gogobobobboooooobobobboooooooobobooooooooboboboogo
g

e /POINTER SIZE=320 0000000000000 3200000000000
0000000000000 0000getaddrinfod __getaddrinfo320 000 O
ooo

e /POINTER SIZE=64 000 0000000000064 O000000O0O0O0O0O0O
00000000000000000getaddrinfod __getaddrinfobd0 00 O O
ood

e /POINTER SIZEO OO OUOODOOOOOOOO 320000000000000O
gde400000000DOO0ODOOODODDOODOO

goddooooooooooubooouooobooooooooooboooon
0000000000 OpenVMS Version 7.3-2 0 O O /POINTER_SIZE=LONG O
000ddoodooOo 3000000000000 oboooDooooaon
0000000000 00000oo00o00ooooooooooooooooog
ogoooOoo
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oobo0obOo0obooboobobuobobo0oboobe4a0bobOoobDbOn
obooboboooooooooooboobb0ooooboobobonbonoo
OO0000000O0C0000000O000OOCO00DOO00oOoOOO0Do/POINTER.
SIZE=64 00 0000000000000 OOOO PTRMISMATCHOOOOOO
gooobogooo

000000000000 O0addrinfo0 00000000000 Ogetaddrinfol) O
Ofreeaddrinfo 0000000000000 D0OODO0O0ODOOOOOOOOODOOOO
gbooobgoobobbooboobooo

$ 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 _ addrinfo64".
at line number 8 in file TEST.C;1

$

640000000000 DO0ODLO0ODMUDbDDbUODDOODDbDOODbOODbOODbO
0000000000000 O0DO000O0O0000OO0O000OO

struct _ addrinfobd *ai;

oboodb 32000064 00000000DO0O00O0OO0DOODODODOODODOOO
O00ai0000000000

#1f  INITIAL POINTER_SIZE == 64
struct __ addrinfo6d *ai;
telse
struct _ addrinfo32 *ai;
tendif
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1.1045 320000000000000000
HPCRTLOODOOOOOOOe4ODOUODOOOOOOODODODOOCOODOO
0000006400000 OO0OOOOODOODOOOODOODO%CC-W-
MAYLOSEDATAO OO OO OOOO/POINTER SIZE=64 000000000
ob0oobobo0oboobbooeM0ioobbooboobooboboobOon
gooobgooobooobob

01800 32000000000000C00C000DOOUDOOUOHPCRTLO
oooooOooobobte40000DODODODODbDOOOODOODODOD
obo3a200000000000000DO000bO0DODbOO0obODOo0obOo0obOon

01-8 320000000000 0DO0O0OOO0

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

01-9000o00booboobooboobooboboooboobooobooon
ob0oobobOo0obOooboobooooboboboobooobe4bbobDbOon
gooooooog

019 200000000000 00000000

deccSfrom vms  decc$to_vms
ftw tputs

1.10.5 0OU0O0O0O0OO0OOOOO0O00

OOOO0O0OHPCRTLOOOODOOOUOODOOUOODOOOUOOOOOODOOOOO
gboobooboobooboobobboobooboobobobobobobo
gbooobooboboboboooboobooboboboobDoobooobooo

g
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#1f _ INITIAL_POINTER_SIZE 1

# if (__VMS_VER < 70000000) || !defined _ ALPHA 2

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

¥ pragma _ pointer_size _ save 3

# pragma _ pointer_size 32 4

#endif

#1f _ INITIAL POINTER SIZE 5
t pragma _ pointer_size 64
#endif

#if _ INITIAL_POINTER_SIZE 6
¥ pragma _ pointer_size _ restore
tendif

/POINTER SIZEO O DOOOOOOQOOOOOOHPCODOOODOO

00 __INITIAL_ POINTER SIZEOOOOOOOOOOOOOOCOOOOHPC
RTLOODODODOODODOOOOODOODOODODOOOOODOOOODOODOoO
OO0O0O00OO0OANSIOOOOOODOOO

/POINTER SIZEOOOQOOODOOCOODOOOODOOO 3200064000000
gooooooooooboooobobobooboobobboboobobooooo o
0000000000 O0000QO/POINTER_SIZE=320 0O O/POINTER_
SIZE=e4 00 0000D0OCO000ODOOOOODOOOODOOOOODOOO

OpenVMSOOOOOOOOOOODO COODOOOOOOUODOOOODO200
oooopooboooobodbe0b0bobobooooboobbooooDooDbo
ooooboobobooboobooboboo

gooobobooboobooboooobooboobooobooboooo
ooobobobooboobooboboobooboobooobooboooboo
OOHPCODOOOODOOO__INITIAL_POINTER SIZEO OO OODOOOODO
goooobooboobboobuoobooboboooboobooobooooboo
ooooboobobobooog

ooooboboobooboobobooboobooboboobobooboooDbo
goobobboododsbbbtbs s 0dde oo on
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#ifndef _ CHAR_PTR32 1
# define _ CHAR PTR32 1

typedef char * _ char_ptr32;

typedef const char * _ const_char ptr32;
tendif

#if _ INITIAL_POINTER_SIZE
# pragma _ pointer_size 64
#endif

#ifndef _ CHAR_PTR64 2
¥ define _ CHAR PTR64 1

typedef char * _ char_ptr64;

typedef const char * _ const_char ptr64;
#endif

oboooooooboobodbe4bib0DooobO0obOOoOoOoOobObOOODnDOg 32
goboobooboobuooboobooboobos20o0booboobo
gobo0oboobtbe4dbb0OD0DbODODDUODbOODDbOODOODbDUOUODbO
goooooooboo

HP COOtypedef0 0000000 0OOtypedef00000ODOODOODOOOO
0000000000000 O00DO0O0COO/POINTER SIZEOOOODO
OO0OOO/POINTER_SIZE=SHORTO O OO OOOOOOOOOODOOO
00 _ _char ptr320typedef0 01 00 3200 0000000000000
00 _ _char ptréd0 typedef00 02 0 640 000000000000 0O0O0O0

#1f _ INITIAL POINTER SIZE

§  1f (__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

#endif

1

#if _ INITIAL_POINTER_SIZE 2
# pragma _ pointer_size 64
#endif

3

int abs (int _j); 4

_ char_ptr32 strerror (int _ errnum); 5
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2000000000000 000O00ODODODODbDObDUObDO 320000DO
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0000000000000 D0O0000@Os) 04000000000 0O00OO
00000 3200000000000 0000000O0ODODO00ooooOooOooOon
O0sO0 64000000000 000O0DOOODODOOOO0OOOO 320000
OOtypedefOO00O0ODOOO
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#if _ INITIAL_POINTER_SIZE
# pragma _ pointer_size 64
#endif

#1f _ INITIAL_POINTER_SIZE == 32 1
# pragma _ pointer_size 32
#endif

char *strcat (char *__sl, _ const_char_ptr6d _ s2); 2

#1f _ INITIAL_ POINTER_SIZE
# pragma _ pointer_size 32

const_char ptr6d _s2); 3

[ J—

char *_strcat32 (char *_ sl
# pragma _ pointer_size 64
char *_strcat6d (char *__sl, const char *_s2); 4

tendif

gobogob 2000000000000 00bO0eb00boobooonon
gobooboooboobboobooboobbobobooboobooooo
oboooobtbe4bb0ODbOOOOODOOOODOO

00000000 O00DOO0O0DOO200/POINTER SIZEOOOOOODOOO
ooobdobOobobOobOobOobOobO0obOobO0bOobObD 400D OOO
goboobooboboooboO0soobooboboobooboboba0b00O
OO/POINTER SIZEOODOODOODODODOOOOOODOODOODOODODOOO
gooooo

2000000000000 0s 0 3200000000 OoOooOooDOooDOooDO
obdbdob0e400DU0DUODOODOOObOaU0MUDOOOODOODOD
goooboooboobooboon
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HP C Run-Time Library RTL) O OO 3000000 vO)ODOODOOOOOO
UNIXI/oOOooO roooo rrooood 2-100HPCRTLOOCOOO VOOODO
god00o0oO00oooO0U0OoooUOOoooOUobooOoooooHPCOOOOODO
goo00dbO0o0o0o0obOOooOobooo0 @oO)ooboboobooboooboboooo
gboooobgo

021 /0000000

gboobooood oo

UNIXI/O—OOOOooooooooooo

close 00000000000000000000000000000

creat oooooooooooo

dup, dup2 opendcreatOplped 00 0000000000000 D0O0O0O0
doo0o0o00o0o00o0oooooooo

open ggDDDDDDDDDDDDDDDDDDDDDDDDDDDD

UNIXI/O—DOOOOoOooooooo

read gbobobobobooooboobooboboboobooo

UNIXI/O—DODOOOOoooooo

write obobobobooooooobooboooboobobobo

UNIX1/O—OOO0O0O00000o0

1seek uooooooooooooooooooooooobobon
OntOooooo

(0oD0Ooooo)

goooooo 21
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02-1(00) yooooooo

gooooooo ao

UNIXI/O—DODODO X/Openl/lOOOODOOO

fstat, stat D0000d000000000O00O0O0O0O0O0O0O0O0OoOoOoooon

flockfile, 0000000000000000

ftrylockfile,

funlockfile

fsync 000000000000000000000000000000
ooooooOoooooo

getname 00000000000o0oooooooooooo0o0o0o0o0

isapipe 000000000000000000000000 100000
Dooo0o0o0oOdooooOon

isatty 0000000000000 000000000000000 10
Do0000d00d0oOdOodoonooon

lwait oooo0o0o0oryooOooOoooo

ttyname 0000000 o(@OODOD0O0O0O0O0OO)0O00o0o0o0ooon
0000000000 (@O0O00D0)00000000000

00 yo—oooooooooooooon

fclose 000000000000000000000000000000
000000000000000000000000000000
000000000000000000000000000000
oo

fdopen openO creatd dupD dup20 piped 00D DOOOOO0O0OODOO
0do00000O0o0O00oo0oooooo

fopen FILEOOOOOOOOODOOOOODOODOOOOOOOOOO0O000
0o(@oooo0oo0000000000000000000)

freopen 000000000000000000000000000000
000000000000000000000000000000Q
0000000 (@O000000000000000o0ooogon
oooooooooo)

oolvo—oooooooooog

fgetc, getc, fgetwe, ODOOOOODOO

getw, getwc

fgets, fgetws
oo

gooboood
gbobooood

fread

fscanf, fwscanf,
viscanf, viwscanf

sscanf, swscanf,
vsscanf, vswscanf

ungetc, ungetwc

gboboood

gpooooooo
gbobooood

oooo0o0o 10000000

gooooobooooobo11oobobobooooboooooooooo

goobooboobobooon
gbooboobooboooooo

gbobobobooboooon

gogoooooooooooooooooooo

2-2 0000000

(0oooooo)



goooogn

02-1(00) yooooooo

gbooboood go

govo—oooooooooo

fprintf, fwprintf, 000000000000000000000

viprintf, viwprintf

fputc, putc, putw, 000000000000000000

putwc, fputwe
fputs, fputws
fwrite

sprintf, swprintf,
vsprintf, vswprintf

gooooOoOoOoUopoUooo (oooooooo)g
obobooooooboobobobobo
gbobobobobooooooboobobobobo

oolo—ooooooouoog

fflush

fgetpos
fsetpos

fseekO fseeko
ftello ftello

rewind

gbobobooboboboboobooboobooboooboobooon
OO0ORMSOOOOOO
gboboboooobooboobooboboboboba
gboboboboboboboobobogobobooboooboooboon
obobobooooogoog
gbobobobobobobobobobobobooboooboon
gooo
gbobobobobobobooboobobobooooooooon
goooo

gboboboboooooooog

oolo—ooooovooooooo

access
clearerr
feof
ferror

fgetname
fileno
ftruncate
fwait

fwide

mktemp

remove, delete
rename

setbuf, setvbuf

gboooboooobooboobooooooogoon

00oooooooooooog E&oOmooo

oooooooog E&omooooooooooo

gboboboboboboboobooobooooooooo
gboooooogo

gboboooooooboobobobobooboooooobooDo
obobobooobooobooboboboobooboooooogoo
gboboooooobooboboboooo

goooooo roooooooo
obobobooooogoog
gboboooooobooboboboooo
gboboooogooo

oboboooooobooboboobooo
oboboboboooooooooooobooboobobob

(0oooooo)
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gooooooo ao

oovo—ooooovoooooono
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/*
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/*
/*

2-10printf0 000000000

21 0000000
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 wc;

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);

(0oooooo)
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/* Print the specification code, a colon, two tabs, and the
/* formatted output value delimited by the angle bracket

/* characters (<>).

printf("$%9.4£:\t\t<%9.4f>\n", val);

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

(

(
printf("%$%9.0£:\t\t<%9.0f>\n", val);

(

printf ("$%-9.0£:\t\t<%-9.0f>\n\n", val);

printf("%%

printf (

printf ("$%
(

11.6e:\t\t<%11.6e>\n", val);
"$%11e:\t\t<%1lle>\n", val);
11.0e:\t\t<%11.0e>\n", val);

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

printf("$%
printf("%%

o O —

printf("$%d:\t\t<¥d>\n", c);
printf("$%c:\t\t<¥c>\n", c);
printf("$%o0:\t\t<%o>\n", c);
printf("%%x:\t\t<%x>\n\n", c);

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

printf ("$%s:\t\t<¥s>\n", s);
printf("%$%-9.6s:\t\t<%-9.6s>\n",
printf ("$%-*.*s:\t\t<%-*.*s>\n",
printf("$%6.0s:\t\t<%6.0s>\n\n",
printf ("$%C:\t\t<%C>\n", wc);
printf("%$%S:\t\t<¥S>\n", ws);
printf("$%-9.65:\t\t<%-9.65>\n",
printf ("$%-*.*S:\t\t<k-*.*S>\n",
printf ("$%6.05:\t\t<%6.0S>\n\n",

1g:\t\t<%¥1llg>\n", val);
g:\t\t<%9g>\n\n", val);

ws) ;
9, 5, ws);
ws) ;

02-10000000000000000b000

$ RUN EXAMPLE

%9.4f: <123345.5000>
%91 <123345.500000>
%9.0f: < 123346>
%-9.0f <123346 >
%11.6e <1.233455e+05>
$1le: <1.233455e+05>
%11.0e: < le+05>
%-11.0e <1e+05 >
$11g: < 123346>
%9g: 123346>

goooogn

260000000
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*/
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<C>

<103>

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

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

O 2-2 00 fopend ftellO sprintfO fputsO fseekO fgetsO fcloseD OO OO DOODO

googog

022 ODOyooooood

/* 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 i,
pos;

FILE *fptr;

/* Set file pointer.

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

NULL) {

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

2-22 O00O0O0O0O0O0

*/

*/
*/
*/
*/
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for (1 =1;1<5; 1i++) {
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/

0222000000000000000D00ODO

$ RUN EXAMPLE
Data in record 2 is: test data line 2

02200 DATADATOODOODOODOOODOODODO

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

02-3 O0O0OOKvoooooo
/* CHAP_2_WC_IO0.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>

oo
oo
OO
oo
oo
OO
oo

*/

*/
*/

*/
*/
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main()
{
char flat_buffer[32];
wchar_t wide_buffer([32];
wchar_t format[32];
int 1,
pOS;
FILE *fptr;

/* Set file pointer. */
fptr = fopen('data.dat", "w+");
if (fptr == NULL) {
perror ("fopen");
exit (EXIT FAILURE);
}

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);

/* Put record 2 in the buffer. */

if (fgetws(wide_buffer, 32, fptr) == NULL) {
perror ("fgetws"); /* Exit on fgets error. */
exit (EXIT FAILURE);

}

/* Print the buffer. */

printf("Data in record 2 is: %S", wide_buffer);
fclose(fptr); /* Close the file. */

U23000000000000D0O00O00ODO0

$ RUN EXAMPLE
Data in record 2 1s: test data line 2
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test data line 1
test data line 2
test data line 3
test data line 4
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/* 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

CHAP_2_FILE_DIS_AND_POINTER.C

/* 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);

*/

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

(0oooooo)
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if (fclose(fp) == EOF) {
perror ("DATA.DAT: fclose() failed\n");
exit (EXIT FAILURE);
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5 isdigit 11 isupper
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ASCII O 0000 ASCII O oooo
NUL 00 3,4 @ 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 3,4 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 3,4 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 I111 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 3,4 N 116 1,2,3,6,8,11
SI 17 3,4 0 117 1,2,3,6,8,11
DLE 20 3,4 P 120 1,2,3,6,8,11
DC1 21 3,4 Q 121 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 3,4 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 3,4 X 130 1,2,3,6,8,11
EM 31 3,4 Y 131 1,2,3,6,8,11
SUB 32 3,4 7 132 1,2,3,6,8,11
ESC 33 3,4 [133 3,6,8,9

FS 34 3,4 \ 134 3,6,8,9

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

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

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

SP 40 3,8,10 2 140 3,6,8,9

! 41 3,6,8,9 a 141 1,2,3,6,7,8,12

(0oooooo)
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ASCII [ oooo ASCII [ oooo

" 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 £ 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 i151 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 1154 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

0 60 1,3,5,6,8,12 p 160 1,2,3,6,7,8
161 1,3,5,6,8,12 q 161 1,2,3,6,7,8

2 62 1,3,5,6,8,12 r 162 1,2,3,6,7,8

3 63 1,3,5,6,8,12 5163 1,2,3,6,7,8
464 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

8 70 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
;72 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

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

> 76 3,6,8,9 ?2~ 176 3,6,8,9

?2 77 3,6,8,9 DEL 177 3,4
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031 O0ooooo

/* CHAP_3_CHARCLASS.C */
/* This example uses the isalpha, isdigit, and isspace */
/* 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 c;
int 1 =0,
j=0,
k=0;
while ((c = getchar()) != EOF) {
if (isalpha(c))
14+
if (isdigit(c))
I+
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);

oboo0obOo s-1O00b0bobooobooboobooooboooo

$ RUN EXAMPLEL
I saw 35 people riding bicycles on Main Street.
[CtiZ]

Number of letters: 36
Number of digits: 2
Number of spaces: 8

$

oboboooooobooboobg 37
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goooboobooboboooboobooboobobbooboooboobo

ecvt _tolower
fovt toupper
gevt _toupper
mbtowc towctrans
mbrtowc wctrans
mbsrtowcs wcrtomb
toascii wesrtombs
tolower

OO000000ooO0ooooooooHPCOO0ODOOOOOOODOOODOOOO
ocoooooOo@o)pwooooooooooooooogoooboooooDo

O 3200ecvt00O0OD0OO0OODOODOODO

032 OD000O0O0OASCIOODOOoOoOO

/* 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 ODUODOO0bOobooooooon
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ooooog
2000000

0320000000000000D00O0

$ RUN EXAMPLE2

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

value is negative

decimal point at -9

§

0 3-30toupperd OO tolowerD OO O OOOOOOOOOO

033 ODO00O0oooogo

/* 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 c,
ch;

while ((c = getchar()) '= EOF) {
if (¢ >= 'A" && ¢ <= '7")
ch = tolower(c);
else
ch = toupper(c);
putchar (ch) ;

oooob 3s30b00booooobooobooboobooooooon

$ RUN EXAMPLE3
LET'S GO TO THE welcome INN.
let’s go to the WELCOME inn.

$

gbobooboooooobooboobo 39
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HPCRTLOOOOOODODOOOODODOOUOOOODOODOOUOODOOUOODOOO
oooobooobooboobo0oboobooboobob 200bO0oO0obOoOon
gbooobgoobobboboobooboobooboobooobon

HPCRTLODODOOOOOOUOODOOOODOOODOOOOODOOUODODOO
gooobgooobobo

<varargs.h>000O<stdarg. k>0 00 0000000000000 0O0O0OOO0O0O
000000000000 0000oooo0oooo0noono<stdarg.h>000 ANSI
CO000O0OO000O0O0OO«varargs.h>0000000000O0ODODODOOOOOO
googo

O0000printf0execl0 00 RTLOODOOODO0OODOO0OOOODOOOOOOOODODO
0000000000000 000000<varargs.h>O<stdarg.h>0000000
ooooboobobobobobooboooboobooboboboboooboobo

<stdarg.h>00000000000ve_alist000va dcl0O0O0O00O00O0O0O0OO
O00000O<stdarg.h>00000000000000000O

function_name(int argf, ...)

{

va_list ap;

<varargs.h>O0 00000000 O0O0oooooood

e D00ve aistD000O0D0ODOOODOODODODOOO

e va_ dcl00O0O0UOUve alist0 0 0000000000000 OOOOOODO
gogo

e va_listD 0D ODOOO0OODODO0DODOODODDOOODODDOOOODODOOOODOOOO
OO<varargs.h>000000000Ova list0000D0O0O00O0O0 100000
oooobooog

oooobooboboboboooboooboobo

function_name(int arg1, .. .)

{

va_list ap;
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O 3400strcatD00strncat0 00 00000DOOOOODO

034 2000000000
/* CHAP_3_CONCAT.C */

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

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

main()
{
0] = "Concatenates ";

static char stringl([8
] = "two strings ";
]
]

[
static char string?]|
static char string3|
static char string4|

= "up to a maximum of characters.";
= "Imum number of characters";

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

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

034000000000000

$ RUN EXAMPLE1

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.

$

0O 3-50strespn0 000 0O0O0OO0ODOOODO

0 35 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("abcdef", ""));

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

(0oDOoooo)
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printf("strcspn(\"xabc\", \"abc\"): %d\n",
strcspn("xabc", "abc"));

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

0 3-50000000strespn.outD 0000000000 OOOO0COOODOO

$ RUN EXAMPLE2

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

0 3-600<stdarg.h> 000000000 O0O0OODOOODOOODO

0 3-6 <stdarg.h>00000000O

/* 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 address

/* 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>

#include <stdio.h>

1

/* NSTRINGS is the maximum number of string arguments accepted

/* (arbitrary).
#define NSTRINGS 10

char *concatenate(int n,...)

{

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

char *1ist[NSTRINGS],
*string;

int index = 0,
size = 0;

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

312 O0O00000OO0OO0bOOooOon

*/

*/

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

*/
*/

*/
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0 3-6 (00) <stdargh>00000000

1f (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';

/* Append 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 ",

"built with ", "a",
" liSt. n) ;

puts (ret_string) ;

0360000000000 DOOODO0ODbDOn0

This message is built with a variable arg list.

*/

n iS n
i
" variable arg",

obobooooobooooog 313
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0 4-100HP C Run-Time Library (RTL) OO OO0 O00O00O0O0O0ODOOOOO
goooooOo0oboo0o0oOoooOoOoooO0UooOooUOoooOoHPCOOOODO
ooooooOoOoOoOoOOO0OOOO0OOo@O)poooOoooooooooooo-

ggoooogod

041 O0OO0OOODOOOOOOODOO

oo 0o

abort 0000000000000O0OooO SIGABRTOOOOOO

assert Jooooooooooooo

atexit 0000000000000000000000

exit, _exit 00000000000000

perror O00errmo0 0000000000000 000O0OStderrddn
ogog

strerror errno000000000000000000000000000

alarm 00000000000000000000000 SIGALARM 00
goooooooooo

gsignal 0000000000000000000000

kill gg%ﬂDDDDDDDDDDDDDDDSMKELDDDDDDDD

longjmp 00000000000000000000000000000000
ooooogo

pause J0000000000o0O0OoO0OoOoooooo

raise 000000000000000

setjmp Jddd00000000000000oo00oooooooooo
gooo0oooooooooooo

sigaction 000000000000000000000

sigaddset 000000000000000000

sigblock 00000000000000000000000000000000
goooooooooo

sigdelset 00000000000000000o

sigemptyset J00d0d0000d0000000000O0O0O0O0OoOoooooo

sigfillset 00000000000000000000000000000

sighold 00000000000000000000000000000000
ooo

sigignore 000000000000000000 SIGIGNOOOOOO

(0oooooo)
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041(00C) DODOOODOOOODOODOOOO

oo

ao

sigismember

siglongjmp
sigmask
signal
sigpause

sigpending
sigprocmask
sigrelse

sigsetjmp
sigsetmask
sigstack
sigsuspend

sigtimedwait

sigvec
sigwalt

sigwaitinfo
ssignal

VAXCSESTABLISH

gboboboooooboooooobobobobobooobooobooon
oo

gboboboooobooboooboobooboobobob
gboboboooooobooooboobobobo
gboobobooooooooboboo

ugbobobooooboooooboobobobobobooobooboon
gboboood

gobobobobooooog
gbobobobooooooooon

gboboboooooboooooobobobobobooobooobooon
ogooo

gboboboboooooooobooooboboaba
gboboboobooobooboobobobo
gobobobooooooooboobobob

gbobobobooooooooobooboboboboboooooo
god

gbobobobooooooooobooobobobobooooooon
ao

gbobobooooboobooobooboobobob
gbobobobooooooooobooobobobobooooooon

gboboboooooooooobobobobooboobooon

4.1 googd

HPCRTLOOOODOOOODODOUOOOOUODOOUOODOOODOOOOOODO
0000000 RTLODOOOOODOODOerrmo00000ODOOOODOODODO
gooobooboboboboobooboobobooobooboo

<errno.h>OOO0O0O0O0O0O0O0Oerrnod0 0000000 O0OOOOOOOOOODOO
O000000000O<errno.h>000000000000000O0OOOOOO0O
OCOHPCRTLOOOOOOOUOODOOOUODOOODOOOODOOODOOOODO

oo

0000000000 Oerrmo000 000Jerrno00000O0OHPCRTLOODO
000000000000 000D000D0000errno000HPCRTLOODODO
coo00000OOCO0OO0OOOOO0ODOUOOOOOUOODOO0ODCOOUOHPCRTL
goooobooboooobooboobboooboobbooboobboon
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000 4200HPCRTLOerrno0 0000000000 ODOODOODOOOODO

g

042 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

(0oD0Ooooo)
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04-2(00) 0ODO0ODOODOOOOOOO

gooooo RN

EIO rooooo

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 ExecOOOOOOOOOOO

ENOLCK gooboobobobooboooon

ENOMEM gooooooon

ENOMSG gbobooboboboooooo
ENOPROTOOPT gboobooboboobooon

ENOSPC gooboobooboobobooooo

ENOSYS gbobobobooboooooobooban
ENOTBLK gbooboobooboboooooo
ENOTCONN gogobooboboooooo

ENOTDIR gooooboooog

ENOTEMPTY gbooboobobooooo

ENOTSOCK gboboobobobobooboooooobooobooobon
ENOTSUP gobobobobooboooooooboon
ENOTTY gooooboooog

ENWAIT gbobooboboboooooon

ENXIO gbooboboboooooboooooooogon
EOPNOTSUPP goobobobobooboooooboooboon
EPERM gooogoog

EPFNOSUPPORT gbobobobooooooooboooboan
EPIPE gboooobooooo

EPROCLIM gooooboobooooo
EPROTONOSUPPORT gbobobobobooooooon
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goooano ao

EPROTOTYPE gbobobooboooooboobooboobobobo
ERANGE gboboooogo

EREMOTE oboboooooobooboobobo

EROFS gboboboboooooooag
ESHUTDOWN gboboboooboobooooboobobobooobooog
ESOCKTNOSUPPORT gboboboooooooooboboo

ESPIPE gbobaobao

ESRCH gbobobobooooobooog

ESTALE 000 NFSOOOOOOOOOO

ETIMEDOUT opooboooo

ETOOMANYREFS gbobobobooooooobooob

ETXTBSY gbobobobooobooooooon

EUSERS gbobooooobogoo

EVMSERR OpenVMSOOODOODOODOODOOOODOOOO
EWOULDBLOCK roooooooooooooooo

EXDEV gboboboooboood

perrorD0 0 000strerror0 000000000 DOO0O0OOOODO UNIXOODO
0000000 DO000D0O0000D0DO000bOO000D0DOO000nOderrnod

EVMSERROOUOOOOOOOOOOperrord 00000D0OOCOOODOOOOOOO
00000000000 0000O000DCO00000 OpenVMSODOOOOODOO
oooobooon

%s:nontranslatable vms error code: XXXXXX VIS message:

000000000 %sOperror0 000000 0O00OQO xxxxxx [0 OpenVMS O O
goon

errnod EVMSERRO OO OOOOODOODOO<errno. k>0 0000000000
0000 0OvaxcSerrnod 00 OpenVMS OO OO OO OO OO DO vaxcSerrnod O
OO0errnod EVMSERROOOOODOOOOODOOOOODOOODOOODOOODOO
O0O0O0Oerrnod EVMSERROOOODOOOOODOOODOOOvaxcSerrnod OO0
ooooo

00000000000 00o0O000oO000o0ooOD0o0oO0oHPCOOODOOOO
O0o0o0oooouooooooo @o)ywoooooooooooooo
Ostrerror00000000O000O
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oogdg

gbooobooboobooboobuoobuooboobooboooboboboobo
ooooboobooboboboboobooobooboobobobooboooboobo

e JOODO Ctri/CO OO

e 00O OOOOOODODODOOO

e gsignal0 0000 raisce0 000000
e JDOOOOOOO

OpenVMS O UNIXO OODODOO

OpenVMSOOOUOO UNIXOOOOODOOOODOOOOOOODOOODOOOO
obo2000000000000D00DO0O000OObLDO0ObOOOOOoDOOobOobOOoO
OO0OO0OO0OHPCRTLOODOOOOOOODOOOOOOOOODOOOOOOOOOO
goooboooboboobooooboooboooboobooboooboDooboooooo
gooobogooobobo

UNIXOOOOOOoOoooooooooooboooooobooo UNIXODooog
gboobdoobobbobooboobooboboobooboobobo

OpenVMSOOOOOODOCOOODOOOODOOOUOODOOODOOODOOOOODO
000000 OpenVMSOOOODOODODDOOODODDOOODOOOODODOOODOOD
gbooobooboboobobooobooboobooobobbooboobuoobo

goooboobooobooboobooboobooboobooobobbooboo
UNIXOODOOOOoooooooooooooooobobooobooooobobooo
000000000 OpenVMSOOOOOOOOOOOODOOOODOOOODOOO
goooooobog

UNIXOODOOODOHP CRTL

OD000O<signal.>O0000000000000000O0OO0O0O0OOOOOOO
000000 4300000000000000000O0CO0O0O0O OpenVMSO O
gboooboobooboboobooobooboobooboobooDbo
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oo 00 0oo0D0000oDood

SIGABRT! 0000 abort()

SIGALRM oooooooood 000 ASTOalarmO OO0

SIGBUS gooooo 000000000 DOD0000D0DoDO

SIGCHLD oooooooo 0000000000000

SIGEMT EMT 0O 00000000000000000000
000000 opOOD

SIGFPE goooooo 0000000000o/000DoDn

SIGHUP oooooog 0000000000000

SIGILL! ooooo 000000000000 O0O00O0O0OoO
ooooo

SIGINT* oood OpenVMS Ctri/COODOO

SIGIOT! 10T OO0 000000000000 opOOD

SIGKILL?0® 0O oooooooo

SIGQUIT® 0o 0Oo0o0D0000oo0ooo

SIGPIPE oo0ooooon 000000000 000000

SIGSEGV ooooooog 000000000 D0OD0O000OoD

SIGSYS goooooooooo 0O0O0D0000000000000O0

SIGTERM 0o0Do000ooon oooooooo

SIGTRAP! 0oD00O0O0OoO TBITOODODOOOOOOODODOOOOOO
0ooDoo0O0Ooooon

SIGUSR1 000000000 0000000000 0000000000
ooooDo

SIGUSR2 ooooooooo 000000000000 00000000
gooooo

SIGWINCH® 000000000000 00000000000 0000O0O0DDO
ooooo

lDooo0oo000O0D000O0O00

0oooo0O00o0o0on

0oooooooo

4SIGINTOODDDOO0D0 Cr/YODDOOOOOODODODOO0DO0O0OO00000000000 SIGINTOO

000000000000000000000C000O00O0HPCRTLO Crl/YOOOOOOOOOOO

SSIGQUIT 000000000000 N0ONON0ON0N0NON0O000O CelYODOODOOOOOO
SIGQUITOOO0OO00O0O0N0N0DODDOO0OO0O0O00OO0OoOooOoO SIGQUITOOO0OODOODOooooODOO
000000000000000000000000000000Yalse000000HPCRTLOOO
gooooooooobooooo

6OpenVMSEIIZIDDIZI 730000000000 00DODOO0OO

0000000000000 0 (SIGCHLDOODO)HODOooODooOooooooooo
gboobgooboobgooobooboboooboobobboobbobobooobo
gpoooogon

sigaction
signal
sigvec
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gboooboobooboboobooobooboobooboobooDbo

sigblock
sigsetmask
sigprocmask
sigsuspend
sigpause

0430000000000000D0O0OO0O0ODODO0ODbDO0ObO

gogobobbobboooooobobbodoooooboobobboooooboboboboogo
gbooobooooboobooo

sigaction
signal
sigvec
ssignal

04-30000000000DO0DO0DO0ODO0ODODODODbDObObOLObOOOObOOn
O00Osignald00ssignal0 0000000000 O0OOOOOOOOOOOOO
goooboooboooboobobb 4 10b00obbo0oboooboobooboboo
goooboooboobooobooo

gogobobobboooooobobbooooooboboooooobooon

void handler (int sigint);
O000Osigint00 0000000000000 0ODO0O0O00DOO0boOoOooOOoDoboo

sigvec0 000000000 ODO0O0OO0OOODOOOOOOOOOOOOOOOOO
oooooooboobon

signal0 0 O0signal0 0 0000000000000 O00OOOOOOOOOOOO
gboooboobobbooboobooboboon

oooooobodobobo1ooobobooooooobobooooooboooo
00000000000000 SA RESETHANDO OO OO OO O sigactiond O
oooobooobgon

423 0O00OO0OOOOOO

gooobooobooboobooboobooboobooboobooboob
ocoo@oooooooooooDOOoODOOO)000000000000000O0
00000000000000000000000000000000000kill0
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oooobobooobooobon

oboobooboobooboobooboobooboobooboboboboo
gooobooboobooboobobboobooboobooboobobooo
gboobooboboboboobooboooboboobooboooboon

e JO00ODOODODOODOODOODOODDODOODOODOODbDDOODOO
gobooboobobooboboobooboobbooboboobooboooo
gobgooboobooobobooboobooboobboooboobooooo
gobooboobooboobooboobooboobobobooboobooo

e JO0OODDOODODOODOODUOODOODDODOODOODOODbDOODOO
gobooboobooobboobuooboobbooboboobooboooo
gooboboooboooboobooboboboobooboobobobooo

goooooooboooboodoouoooooboooboooouoouooon
doooooooooobooooooooooooboooooooooooa
O000000000000000sigactiond sigprocmaskd sigsuspendd OO 00O
oooooooooooooon

goboobooboobooboobooboobooboboboboboboboooboo
goooboobooboobooboboboobooboobooboobooo
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/* CHAP 4 SUSPEND RESUME.C */

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

#define SECONDS 5

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

int number_of_alarms = 5; /* Set alarm counter. */
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. */

}

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. */
alarm(SECONDS) ; /* Set the alarm clock. */

1f (--number of alarms) /* Decrement alarm counter. */
pause();
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/* chap_5_exec_image.c */

/* This example creates the child process. The only */
/* functionality given to the child is the ability to */
/* print a message 10 times. */

o d
OO
OO
OO
OO
OO
OO
OO

#include
#include

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

<stdio.h>

#include <perror.h>
#include <processes.h>
#include <stdlib.h>

static const char *child_name = "chap_b5_exec_image_child.exe" ;

main()
{
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()

{

a
/¥
/¥
/*
/¥
/¥

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

5-100000:

viorkDOODOexecOOODOOODOOODODOODODODOOODODOODODODODODODODO

viorkDOOOOODif00O00O0000000000000O0 10000000
0000 1000000000 oovforkD 2000000000000 0000

viorkDOOOOOOOOOOOooooooooovierkODODDODOOOOOO
O0else0 000000000 Oexecl0DOOOOOODO

execDOODOOOOODOOOOOODOO IDOOOODODOOOODODO
oboooboooboobon

wait0 0O O0O0OO0OD000000000000000000000000

execDOODODDOOODOODOODDODODDOOODOODOODDODDOODO
ooobooboobooobboobuoobooboboobooboooboboo
00000 CLI$_IMAGEFNF (0000000000000 00O000O000
ooooooog

520 000000000O00O0OOODOOO

5-2 000000 0O0OO0O0ODOnOO

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 arguments that have been passed it to stdout. */

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

(0oooooo)
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const char *child name = "chap_5_childarg child.exe" ;

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

1f ((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 *argv[];

int 1;

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

for (1 = 1; 1 < arge; i++)
printf("Argument %d: %s\n", i, argv[i]);
return(255) ;

05-300wait0 000000000000 0OODOO0OOO0OOOOOOOOOO
goooboobo
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/* CHAP_5_CHECK_STAT.C */
/* In this example 5 child processes are started. The wait() */
/* function 1s 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.h>
#include <processes.h>

const char *child name = "chap_5_check_stat_child.exe" ;

main()
{
int status,
cstatus,
i

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

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

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

0 5400pipe000dp20 000000000000 0O0O0O0OOOODOOOOOO
00000000000000000000000O04#efine0000000OOOO
O0000000000000000inpipe0doutpipe0 0000000 110 1200
gooobgoobon
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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);

}

dup? (pipes[0], inpipe);
dup? (pipes[1], outpipe);
strepy (outbuf, "This is a test of two-way pipes.\n");

status = viork();

(0oooooo)
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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");

1f (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 == CLIS_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);
}
else {
printf("Parent: %s\n", inbuf);
printf("Parent - Child final status: %d\n",
cstatus);
}
}
}
break;
1
}
/* 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>

5-12 00000000
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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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1 #include <curses.h>
2 WINDOW *winl, *win2, *win3;

main()
{

3 initscr();

endwin() ;

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

main()
{

initsecr();

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

endwin();
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#include <curses.h>

WINDOW *winl, *win2, *win3;

main()

{

initscr();

winl = newwin(22, 60, 0, 0);

mvwaddstr (winl, 2, 2, "HELLO");

wrefresh(winl);

endwin() ;

wrefreshOO0O0OO0O0OO0OOOOOOOUOOO00O0O0O0OOOOOOOOOOOOOOO
00000000000000000endwinD 000000000 HELLOOOODO
0000000000000 0Owrefresh 000000000000 OOOODODODO
0000000000000 00000000000000winlOOOOOOO0OO0O
O0000000000winlOOOODOO0OO0OO0OO0O0O00000OtouchwinDOOOOO

gogno
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<curses.h>00000000000O Curses 0000000000 OOOOOOO
00000000 (@ e-2000)0

0 6-2 CursesO0O0O00OOOO#define D O

oo 0 oo

curscr WINDOW * oooooooooog

stdscr WINDOW * goooooooooad

LINES int goooooa

COLS int gooooooon

ERR — Joooooooooooono o)
OK — Joooooooooooono ()
TRUE — Jodoo TRUEODO (1)
FALSE — 0000 FALSEO OO (0)
_BLINK — setattrOclrattroo0oOO
_BOLD — setattrOclrattr000oOO
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_REVERSE — setattrOclrattro0ooonO
_UNDERLINE — setattrOclrattrooooon

000000000000 ERRODODOO Curses0 00 O0D0O0OOODOODOO
ooooboooobooboo 4000000000 DODOOOODODOO

0 64 CursesO00OOO0OO0O
#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();

06400nwin0 0000000000000 O000O000O00O0OOOOstdscrd
000000 Curses OnvwinOD OO OOOO0O0OO0O0DOOOOOOOOOO
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#include <curses.h>

main()

{

initscr();

clear();

move (10, 10);

move (LINES/2, COLS/2);

mvcur (0, COLS-1, LINES-1, 0);

B WN =

endwin() ;

Oe6-5000:

1 clear00000stdscr0 00000000000 0,00000000
2 O0O0Omove0 0000000 (10,1000000000

3 2000move0 00 0O00O0O LINESO COLSOODOOOOODDOOODODODOOO
0@ 000 LINESO coLSOOoOooooooooO

4 nweuwrdODOOODOOODOODOOOOODOOODOODODOOOODbDOODO
oooooboobooboboobooboobboobobooboooboooo
gboogboboobooboobboobooboobboobdondmoved
gooobooobgn
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/* CHAP_6_STDSCR_OCCLUDE.C */
/* This program defines one window: winl. winl is */
/* located towards the center of the default window */
/* stdscr. TWhen 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. */

winl = newwin(10, 20, 10, 10);

box(stdscr, "|’, '-'); /* Draw a box around stdscr. */
box (winl, '|", '-'); /* 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. */
mvwaddstr (winl, 5, 5, "Hello");
wrefresh(winl); /* Add winl to terminal scr. */
getch(); /* Pause. Press Return. */
delwin(winl); /* Delete winl. */
touchwin(stdscr); /* Refresh all of stdscr. x/
getch(); /* Pause. Press Return. */
endwin(); /* Ends session. */
}
O6-6000:

1

2

0000000000000 00000000000O0O0O0Onoechod 0O
00000000000000000000stdscr0000000ooooon
goboobooboobooboobobbobbooboobobobstrg D
googon

getchD OO OODOODOODODOOOODODOOOODOOOOODOOOOO
OO0OOReturn0 0000000000000 OCOO0OOOOOgetchOOO
O0refresh000000000000Ostdscr0 00000000000 640
goooogooo
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floor
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isnan (Alpha, I64)
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frexp
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initstate

labs
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lgamma (Alpha, 164)
1labs, qgabs (Aipha, 164)
ldexp

1div, div
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randomO srandom
rint (Alpha, 164)

scalb Aipha, 164)
seed480 srand48
setstate

sin

sind (Alpha, 164)
sinh

sqrt

tan

tand (Alpha, 164)

tanh

trunc Alpha, 164)
unordered (Alpha, 164)
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0000000000000 00U00000OdO<math. k>0 000000000 7-1
O000000000fleatD0 00000 long doubleD DO OOOOO

float 0000 00fleat0 0000000 fleat0 0000000000 OOOOOO
000f000000000000000000000

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

long double 0 0 O 0O 00O long doubled OO O OOO0O long doubled OO OOOODO
O00000000000loooooooooooooooooooon

long double cosl (long double x);
long double tandl (long double x);
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00000000 —float,0 long double (Alpha, 164)

/LDOUBLE=6400000000000O0D0O0O0ODODM@MDODOOODDDOO
O/L_DOUBLE=1280 00000000000 O0)000O0O0OOOOHPCRTLO
OO0000000long doubled OO OO OO OHP Portable Mathematics Library
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#include <errno.h>
#include <math.h>
#include <stdio.h>

main()

{

double input, square_root;

printf("Enter a number: ");
scanf ("$le", &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 000000000 0OD0O0ODO0ODO0OO0OO0O0O0O0O0O0O0O0ODOsqrt00nO 0
O000O0OO<errno. k>0 000000000000 OOODODO 400000000
god



73 <fp.h>0000

7.3 <fp.h>OOOOGO4OoOO
<fp.h>O0 000000000 ANSI X3J11 0O OO Numerical C Extensions Group
Odo0o0ooooooooboooooooooooooooooooooooooona
doooooodooooooodooooooboooooooooooooa
dodoopoooooooooooooobooooonooooooooboos
HUGE_VAL <math.h>O0 0 0<fp.h>000)0000000000C0O0O0OCO0O0O
Ofleat0000000D0OD0OO HUGE_VALF fp.h>O00000)00D0ODO0O
O00Olong doubled 000000 HUGE_VALL fp.h>O000)000000O00O
0o
IEEEO00O0DO0O0O0NaNOODOOODODOOOooDoooooooooooooaon
HUGE_VALO HUGE_VALFO HUGE_VALLOOOOOOOOODOOODOOODOOd
do0o0obobooooooooobooooooooobooooooooooooooa
$ CREATE IEEE_INFINITY.C
#include <fp.h>
double my huge_val = HUGE_VAL
i/
$ CC /FLOAT=IEEE/IEEE=DENORM IEEE_INFINITY
double my_huge _val = HUGE_VAL;
%CC-E-NEEDCONSTEXPR, In the initializer for my_huge_val, "deccSgt_dbl_infinity"
is not constant, but occurs in a context that requires a constant expression.
at line number 3 in file WORKLS:[RTL]IEEE_INFINITY.C;1
S
<math.h>000<fp.h>0000000 0000 <math.h>00 Oisnand OO
OO<fp.>0000000000000D00D00000ODOO00O0ODOO0OO0
0000000000000 isnan0000O0O0O0OOOOOO

7.4

0 7-100tan0sinfcos000000000DOO0DOOOOODOOOO

071 ODO0O(@OO0OO0OO0)OoOOoDOO

/* 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>

(00ooooo)
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/* This function calculates the tangent using the sin and */
/* cos functions. */

double mytan(x)
double x;
{
double v,
v1,
v2;

sin(x);
cos(x);

yl

y2

if (y2 == 0)
y=0;

else
y=yl/y2

return y;

}

main()
{
double x;

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

O7-100000o0o0obooog

$ RUN EXAMPL

tan of 0.0 = 0.00 0.00
tan of 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
tan of 0.6 = 0.68 0.68
tan of 0.7 = 0.84 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
tan of 1.1 = 1.96 1.96
tan of 1.2 = 2.57 2.57
tan of 1.3 = 3.60 3.60
tan of 1.4 = 5.80 5.80
s

7-6 OO0OO



3

Jotobooboodg

0 810 0HP C Run-Time Library (RTL) OO OO0 O00O00O0O0OO0ODOOOODO
go0oooO00oooOoOoOoOoOoboOooHPCOOUODOOUODOOODOOODO
goooooo(@Oo)yoouobooooooogoooogooooooo

081 00OOoboood

oo 00

brk, sbrk 000000000000 00000000000oooooon

calloc, malloc O0o0oOooooooooo

cfree, free callocOmallocOreallocOOOOOOOOOODOOOOOOO
0000000000000 0000O00o0On

realloc 0000000000000 00000oooo 20000000
00000000000 D0OO0OOooon

strdup 0oo0oooooon

000000000000 00D00D00OUOHPCRTLOOOOHPCRTLOODOOO
O0O000O0OmallocO callocO reallocO freeO cfree0 0000 DOODODOODODOODOO
gooo00oO0o0o0ooooooooooboooooooooboooobooooooooo

ERERN

ANSICOOOOOciree0 00000000000 OOOOOOOOOOOOOOO
0000000000000 00free0 000000000 0OO0OOO0O

brkOOOsbrkDDODO0O0D00D0O0O000D0O0O0O00OD0O0O0O00OO0O0OO0
0000000000000 0000000OmallocO0O RMSOOOOOODODO
0000000000000 000000000O0Omalloc0000OOHP CRTLO
O000RMSOUOOOOOOObkDOOOOshrkDOODOOOOOOOOOOO

VAXCRTLOOODOODOOOODODODODODODODODODODODODOODOODO

0000 OpenVMS RTLO OO LIBSGET VMO OO ODOODODOOODOOOOO
LIBSFREE VMO OOOD0O0O0O0O00OO0O0O0DO0OO0OODOO0O0OO0O0O0O0OO0OO00OO00
0000000000 00o0O00ooO00oodUO”HPCRTLODOOOODODOOO
00000000000000000000 (@000 LIB$SHOW_ VMO OO O
O0OHPCRTLOmallocO OO free0 0000000000000 OOOOOOO

0)Ho

ooooooooo 8-



ooooooooo

HPCRTLOOUOOOOOOUOUOCcallocOmallocOreallocO free0 00O OO
LIB$0 OO0 LIB$VM_CALLOCO LIB$SVM_MALLOCO LIB$VM_REALLOCO
LIB$VM FREEOOOOODOODOOOO

0 O O O VAXCSCALLOC_OPTO VAXCSCFREE_OPTO VAXCSFREE_OPTO VAXCSMALLOC_OPTCI
VAXCSREALLOC_OPTU OO D OOODOODOOOOODOOOOOOOOOOOOOOO
0000000000 0oo00ob0o0oo00o cobobpoooobOooboOooOoDOobDoboOon

gooobgoobobobooboobooboooo

8.1 ogooon

O

O
/¥

/*k
/*
/*
/*
/*

8-10mallocOcallocOfree0 00 000O0ODODDOOOOO

81 J0OO0obopobOobDboobooobooboobo

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

}i

int main(void)

{

char *buffer;

/* Define pointers to */
/* 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);

82 O00OO0O0OO0O00O0

*/

*/
*/
*/

*/

*/
*/
*/
*/
*/
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whil

}
free
next

whil

}

exit

e (gets(buffer) != NULL) { /* While not Ctrl/z ... */
/* Allocate 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 */
/* next input line. */
buffer = malloc (MAX_LINE LENGTH);

if (buffer == NULL) {
perror ("malloc");
exit (EXIT FAILURE);
}

(buffer); /* Last buffer always unused. */
_line = first_line; /* Pointer to beginning. */

e (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_SUCCESS) ;

oooobg 8-1000oboboooboooogon

S RUN E
line one
line two
A

EXIT

line one
line two

$

XAMPLE
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/* CHAP_9_GET USER.C */

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

#include <stdio.h>

main()

{

static char string[L_cuserid];

cuserid(string);

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

TOLLIVEROOOOOOOOOOOUOOOOOO0OO0O0O0O0OstdowtDOOOOCOO

goooog

S RUN EXAMPLE1L

Initiating user: TOLLIVER
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/* CHAP_9_GETTERM.C */
/* Using getenv, this program returns the terminal. */

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

main()

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

}
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$ RUN EXAMPLE3
Terminal type: vt100-132
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/* 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 i;

dir = getenv("HOME");

if ((1 = chdir(dir)) !'= 0) {
perror ("Cannot set directory");
exit(0);

1

printf("Current directory: %s\n", dir);
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$ RUN EXAMPLE4
Current directory: dba0:[tolliver]
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/* 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; X/
/* the strftime function uses these values to obtain a string */
/* in the desired format. */

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

#define 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 is %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 1s %I:%M %p", time_structure);

printf("$s\n", output_str);
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S RUN EXAMPLE5

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? [YES]?

* Do you want Japanese support? [YES]?

* Do you want Korean support? [YES]?

* Do you want Thai support? [YES]?

* Do you want the Unicode converters? [YES]?
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#include <stdio.h>
#include <time.h>

main ()

{
time_t t;

t = time((time_t)0);
printf ("The current time is: %s\n',asctime (localtime (&t)));

}
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_ctermid32 _ctermid64 _cuserid32 _cuserid64
_dirname32 _dirname64 _fgetname32 _fgetname64
_fgets32 _fgets64 _fgetws32 _fgetws64
_gevt32 _gevt64 _getewd32 _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 _qgsort32 _gsort64
_realloc32 _realloc64 _rindex32 _rindex64
_strcat32 _strcat64 _strchr32 _strchr64
_strcpy32 _strcpy64 _strdup32 _strdup64
_strncat32 _strncat64 _strncpy32 _strncpy64
_strpbrk32 _strpbrk64 _strptime32 _strptime64
_strrchr32 _strrchr64 _strsep32 _strsep64
_strstr32 _strstr64 _strtod32 _strtod64
_strtok32 _strtok64 _strtol32 _strtol64
_strtoll32 _strtoll64 _strtoq32 _strtoq64
_strtoul32 _strtoul64 _strtoull32 _strtoull64
_strtouq32 _strtouq64 _tmpnam32 _tmpnam64
_wescat32 _wcescat64 _weschr32 _weschr64
_wcescpy32 _wcescpy64 _wcesncat32 _wcesncat64
_wesnepy32 _wesnepy64 _wespbrk32 _wespbrk64
_wecsrchr32 _wcesrchr64 _wesrtombs32 _wcesrtombs64
_wesstr32 _wesstr64 _westok32 _westok64
_westol32 _westol64 _westoul32 _wcestoul64
_weswes32 _weswes64 _wmemchr32 _wmemchr64
_wmemcpy32 _wmemcpy64 _wmemmove32 _wmemmove64
_wmemset32 _wmemset64
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oooobooboboooboobooboboo
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asctime_r dlerror
ctime_r dlopen
decc$set_child_standard_streams dlsym
decc$validate wchar fentl
decc$write_eof_to_mbx gmtime_r
dlclose localtime_r

A6 OpenVMSODOODO73000000000000DOO

0 A-600 OpenVMS VAXO OO OpenVMS Alpha OO OO0 730000000
gooobooboboooboobuooboboo

0 A6 OpenVMSOODOOO 7300000000

fchown
link
utime
utimes

writev

A7 OpenVMSOOODDOO7310000000000000O00O0

O A-700 OpenVMS Alpha 00000 7.3-100000000000000O00C0O
obooobooboobon

O A-7 OpenVMSOOUOODO 73100000000

access ftello
chmod ftw
chown readdir_r
decc$feature_get_index stat
decc$feature_get_name viscanf
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decc$feature_get_value viwscanf
decc$feature_set_value vscanf
fseeko vwscanf
fstat vsscanf
vswscanf

A8 OpenVMSUOUOUODOO 7320000000000000O00O0

0 A-800 OpenVMS Alpha 00000 7320000000000000000
gbooobooboobgon

0O A8 OpenVMSOOOOO 73200000000

a64l clock_getres clock_gettime clock_settime
endgrent getgrent getgrgid getgrgid_r
getgrnam getgrnam r getpgid getpgrp
_getpwnam64 getpwnam_r _getpwnam_r64 _getpwent64
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 OpenVYMSOUOOOO 8200 0000000O0DOO0O0ONO

O A-900 OpenVMS Alpha 000 I640 00000 8200000000000
googobgn

0O A-9 OpenVMSOOOODO 8200000000

feof_unlocked
fgetc_unlocked

clearerr_unlocked
ferror_unlocked
fputc_unlocked flockfile
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ftrylockfile funlockfile
getc_unlocked getchar_unlocked
putc_unlocked putchar_unlocked
statvfs fstatvfs

_glob32 _glob64
_globfree32 _globfree64
socketpair
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0 B-100000000D000D00ODOO

0B-1 O0OOOOOOODOOOOO

oo agod gooooooogoogoood
access <unixio.h> <unistd.h>
alarm <signal.h> <unistd.h>
bemp <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>

(00ooooo)
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O0B-1(00) DOoOOoDOoOoOoOoDooOoOo

ad goad ddddoooooooooo
execl <processes.h> <unistd.h>
execle <processes.h> <unistd.h>
execlp <processes.h> <unistd.h>
execv <processes.h> <unistd.h>
execve <processes.h> <unistd.h>
execvp <processes.h> <unistd.h>
_exit <stdlib.h> <unistd.h>
fevt <unixlib.h> <stdlib.h>
ffs <string.h> <strings.h>
fsync <stdio.h> <unistd.h>
ftime <time.h> <timeb.h>
gevt <unixlib.h> <stdlib.h>
getewd <unixlib.h> <unistd.h>
getegid <unixlib.h> <unistd.h>
getenv <unixlib.h> <stdlib.h>
geteuid <unixlib.h> <unistd.h>
getgid <unixlib.h> <unistd.h>
getopt <stdio.h> <unistd.h>
getpid <unixlib.h> <unistd.h>
getppid <unixlib.h> <unistd.h>
getuid <unixlib.h> <unistd.h>
index <string.h> <strings.h>
isatty <unixio.h> <unistd.h>
Iseek <unixio.h> <unistd.h>
mkdir <unixlib.h> <stat.h>
mktemp <unixio.h> <stdlib.h>
nice <stdlib.h> <unistd.h>
open <unixio.h> <fentl.h>
pause <signal.h> <unistd.h>
pipe <processes.h> <unistd.h>
read <unixio.h> <unistd.h>
rindex <string.h> <strings.h>
sbrk <stdlib.h> <unistd.h>
setgid <unixlib.h> <unistd.h>
setuid <unixlib.h> <unistd.h>
sleep <signal.h> <unistd.h>
strcasecmp <string.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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