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m grati on from mpe to unix datf arms

« POY X aignatedinthe Ui x world

« your MPE PCOS X apgdicaions wll be 105 % compati ble
wth Unx datfa ns, dueto Unxhavng a nore
conpletei ndenentaion d the fdlowng a eas:

e tamnd I/ O
e process handling
« udgdsecuity
e cons der devd op ng any new MPE businesslogcwth
POS Xin ader tofadlitae your fuuwe m gréaion
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getting stated

e Logon

:hello <user>.<account>

 Enter the PO X shdl:
:xeqg sh.hpbin.sys -L

e Exitthe POSI Xshdl:
shell/iX> exit
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the h erarchicd filesyste m(hf s)

/ (theroat)
APACHE  SYS mﬂ

VAN

PUB PUB NET

N

cg-bn htdocs

Absd ute pa h: / APACHE PUB cg-bnhweg
Rel aive pah ./hwcg
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. . . .
wor k ng wthfiles - arev ew

Namng afile
e 16 charac er li mt if bd owan MPE accournt o group
e 255 characterli mt o her wise

Hle Types - bytestreamvs. fixed record

O eaing andlidingfiles-ca > u, Is

Mewng and prirting afile- nore, ca, Ip

Copying, renamng, andrenovingfiles- cp mv, rm

D sd ayi ng and chang ng afil é s per nnss ons and
ownersh p- chnod, chown, chgp
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organ angfileswth drectaies - a
reMew

D sd ayi ng your currernt direcday - pwd
Absd ute and rd &ive pa hnames

o /an absd u & pat hname

o ard &ive pahnanme

« ./ana her/rd ati vel pathname

o ../upwar drdative pat hname
Changingtoa dffaent drectay - cd
O eaing anewdrectay- nkdr
Renovwng adredory-rnar
Recursvdyscan dired aies - find
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. .
fleand drect ay security

 each ogectis owned by a POSI Xuser (UD and a
POS X goup (GD

« POS X UDmaps to an MPE USER ACCOUNT
« POS X GDmapsto an MPE ACCOUNT
* Three independent security d assificai ons:
Do you netchthe o ect’s user?
 Hse do you matchthe olgect’s group?
e Hsethen you're“ahe”
 Three independent types of access per d assficai on
* read (r)
o Wite(w
» execue (X
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1 ] .
perm ss on node hits

. User‘ Goup‘ Q her
WK | WK | rWK
« Spedfiedinchnmod command symbdicdly o as 3 oatd
d gts
e chmod u=rwx,g=rx,o=x file

e equvalen tochmod 751 file

 The umask command and function spedfies a mask d
per mmss on nodes to be dsald ed when files ae
cred ed

- umask 007 den es dl accessto“d he”
e remd nsindfect urtil anaher umask or | ogoff
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filesecurity exampl e

shell/iX> chmod 751 file
shell/iX> 1s -1 file
-rwxr-x—--x 1 MANAGER.SYS SYS O Jan 3 13:29 file

shell/iX> chmod 644 file
shell/iX> 1s -1 file
-rw-r—-—-r—-— 1 MANAGER.SYS SYS O Jan 3 13:29 file
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.
v edtoa

 the only bytestreamfil e edita suppied by CSY
 haedby many, bu g¢andard on dl Unixes
« command node vs. daaentry mode
e statsin command mode
 d nost every characte is a command
 sone commands togd eto daaentry mode
« ESCter mnates daa ertry node
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. .
v co mmand quick ref erence

a- appendtotheright o cursor (dataentry mode)
i-inserttotheldt o cusor (daa erntry node)
o- add a newline bd owcursor (daaentry mode)

O - add a newline above cursar (daaenry mode)
dd- od eéethe curert lire
x - ddetethe curent character

r - replace currernt character wth next typed char acte

cw - change current word (dataentry mode)
dw- od ete current word
. - repeat | ast nodficaion command
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. .
v co mmand quick ref erence (cort.)

Space - nove cusor right
backspace - move cursor |t
reuwn- nove cusar down

* hyphen- nove cusar up
/stringreuwn- searchfor ward

:1,$s/foo/bar/g-redace dl foo wth bar everyline
:wq - save and qut
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comaling - gcc vs. c89

 Use gccif:
e yOU re porting an open- source apdicaion

e you want towite portald e code that wll run on
o her dafans

e support cortracts avalade from

 Use HP c89if:
e yourecdling mrany MPE intrinsacs
— #pragma instrinsic
e YOou need|ong pa rner support
e you warnt touse an HP-supported coml e
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a é@l e program and
a cgi ogram

« ASnde Rogam
e Qeaethefile
« Conpileand link
 Runit

« A CA Program
« Jeaethefile
« Conpileand link
o Test it
 Runitfroma web browser
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adgnmple program- 1

e CQeaethe sourcefile hwec:

#include <stdio.h> /* printf () */

main ()

{
printf ("hello world\n");

}

(ﬁﬁ] Sd uion Sy nposium
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agnmple program- 2

e Conpileandlinkthe sourcefil e
shell/iX> gcc -o hw -D POSIX SOURCE hw.c

- —o spedfiesthe oupu file NMPRG

- -D definesthe symbd POSIX SOURCE Whichis
requredfa dl POS X progranmm ng

« Runthe program
shell/iX> hw
hello world
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acg pogram- 1

e Edtthe soucefile
shell/iX> cp hw.c hwcgi.c

shell/iX> vi hwecgi.c

#define POSIX SOURCE /* instead of -D */
#include <stdio.h>

main ()

{
printf ("Content-type: text/plain\n\n");

printf ("hello world\n");
}

e Conpileandlinkthe program
shell/iX> gcc -o hwcgi hwegi.c

(ﬁﬁ] Sd uion Synposium
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acg pogram- 2

 Test the CG program
shell/iX> echo foo | hwcgi | cat
Content-type: text/plain
hello world

« Copy CA programtocg-bindrectay.
shell/iX> cp hwcgi /APACHE/PUB/cgi-bin

« POt browser &:
http://systemname/cgi-bin/hwcgi
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acg pogram- 3

; http: //systemname/coi-bin/hweoi - Microsoft Internet Explorer provided by Hewlett Packard

J File Edit Wiew Go Favoites Help
.2 @ B QA @ @ ¥ | H &
Back Fanward Stop Refresh  Home Search  Fawvortes  History  Channels | Fullscreen  Mail
J.ﬁ.ddless I@ hittp: / faystemname//cai-bindwcol j H Lirkz
=
hello world
=
|@ ’_ ’_ I_ E‘g Local intranet 2one 7
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creating an nnrl archivelibrary - 1

« Witenew hdloworld) functionin hdloworl d.c

#define POSIX SOURCE
#include <stdio.h>

helloworld()
{

}

printf ("hello world\n");

shell/iX> gcc -c helloworld.c
« —c generaes an NMOBJ intead & NMPRG

e OQeaethe NVIRL archvelilray.
shell/iX> ar -rv libhw.a helloworld.o
« r-redace o addthe ojed tothelibrary
« v - verbose
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creating an nnrl archivelibrary - 2

e Have our man programin hwcg na n.c cdl an exter nd:

#include <stdio.h>
extern void helloworld(void) ;

main ()

{
printf ("Content-type: text/plain\n\n");

helloworld() ;
}

shell/iX> gcc -c -D _POSIX SOURCE hwcgimain.c

e Linkthe program
shell/iX> gcc -o hwcgi hwcgimain.o -L. —-lhw
- -L. spedfieslilrary search drectay (. is CWD)

« -1hwreferstolibhw a

(ﬁﬁ] Sd uion Synposium
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creating an nnxl sharedlibrary

e Qeaethe NMXL sharedlilrary.

shell/iX> gcc -Wl,-b -o libhw.sl \
helloworld.o —-nostdlib

« -W1 - pass paranet erstolinker
e -b- adeae an NMXL shared liray

e Link wththe sharedlilray:

shell/iX> gcc -o hwcgi hwcgimain.c \
—-—-for-linker "-ashared -LSPWD —-lhw \
-nostdlib -1lcxl -lgcc —-1c"

« —ashared- prdea NMXLsinstead of NMRLs
e —-nostdlib — dontind ude standard NMRL |i br aries
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linkng wth systemlilrar es

e libcisind udedinlirk by defadt
shell/iX> gcc -o hwcgi hwcgi.c

« Systemlilrarieslocaedin/liband/usr/lib
e libc libsvpcarein/lib
 libsocket isin/ust/lib

o Systemlilraries exiginba h achve and sharedfam
(as d MPE 6.0. Duringlink,
* NMRL achwveliray (.asufiX) mergedino
program
e NMXL sharedlilrary (.4 suffix) isNOT mer ged
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linkng wthlilraries - syn ax

« -1foo means link wthlilbrarylilf oo. a
« -1cisind udedinlink by def aut
- -Lpathtdlswherelirayislocated
e -L/1ib -L/usr/libisind udedinlirk by def adt

o Link wthlibsv pc achvelibrary
shell/iX> gcc -o hwcgil hwegi.c -lsvipc
e Link wthlibsv pc sharedlilrary

shell/iX> gcc -o hwcgi hwegi.c -Wl,-ashared
-1lsvipc

- -W1,-ashared spedfies sharedlilrary prf erence
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gcc vs. ldfa linkng

 l[dcancreae NMPRGs and NMXLs (shar ed libr ari es)

 but use gccinstead sothat requred gcc conpl e
litraries wil belinkedin
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make uility

 Rebulds onythose conponents wh ch need rebuld ng
based on which dependert files have newer
ti mestanps

A9 nple Makefil e
all: hwcgi

hwcgi: hwcgimain.o libhw.a
$(CC) -o $@ hwcgimain.o -L. —-lhw

libhw.a: helloworld.o
$(AR) S (ARFLAGS) $@ $?

« make WIl conpile and link everyth ng tha needs updati ng
« make -ntodsday commands wthout executi on
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POS X api topics

e Program Paraneters

« Environnent Vari abl es
 Hle Management

 Process Manage men
 User and G oup Manage ment
e Iner Focess Co mmun caion
e Sockets

« Sgnds

 Bro handing

iiiiii
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programpar amet ers

« int argc- hunber d paraneters
« char **argv- pane tolis d parameter panes
« argv[0] - name d program asinvoked by user

int main(int argc, char **argv) {

int 1i;
/* print all parameters */
for (i=0; 1 < argc; i++) {
printf ("argv[%d] = %$s\n",i,argv([i]);

(ﬁﬁ] Sd uion Synposium
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. .
envronment varialdes

e sped al 4ring variables cop ed fromparent to chld
when new processes a e creda ed
 the POS X shdl will oy copy exported vari ad es
— foo=bar; export foo

— export foo=bar

e staiccopes d @ variades aeexported by the
shdl

 the envronment isa process-locd dructure your
parent and any dready runn ng chlden won't see any
envronnment changestha you make
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envronment variades - reading

#include <stdlib.h>

#include <stdio.h>

int main() {

char *foo_value;

1f ((foo value = getenv ("FOO")) == NULL) {
printf ("FOO not found!\n"); exit(l);

}

printf ("FOO=%s\n", foo value);

}

(ﬁﬁ] Sd uion Sy nposium
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envronment variades - witing

#include <stdlib.h>

#include <stdio.h>
int main () {

1f (putenv ("BAR=456")) {

printf ("putenv failed"); exit(2);

4

system ("echo $BAR"); /* executes in a child shell */
}
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.
filemanagement

« POY Xfile descripgorsinstead d MPE file nunbers
e a32hbtirnteger fidd
e just astream d bytes - no recard boundari es!

 catanreservedfiledescrippas are d ways opened
when a processiscred ed

e 0- gdn(programinput)
« 1- gdout (program ou pu)
e 2- dderr (rogram ara message oupu)

(ﬁﬁ] Sd uion Synposium
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filemanagement - open()/d ose()

+ int open (const char *path, int oflag, int modes);
e reguns-1for arar, dseretuns fil e descri g or
ONE of O RDONLY, O WRONLY, O RDWR
O_APPEND - file dfsda setto EOF prior to wites
O CREATE - opg. per mss on nodes par misreqd

O _EXCL - exd ud ve access

can function as a se maphor e by speafyi ng bat h
O _CREATE and O EXCL whch wll returnan error
If thefile dready exids dse wll creaethefile

e int close (int fildes);

e can dso be used on socket descripgas

(ﬁﬁ] Sd uion Synposium
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filemanagement - read()/ witg)

e ssize t read (int fildes, void *buffer, size t
nbyte) ;

e reurns number d bytes actudlyread or -1if erar

e can dso be used on socket descripgas

e ssize t write (int fildes, const voilid *buffer,
size t nbyte);

e reauns number d bytes actudly witten ar -1if aror

e can dso be used on socket descripgas
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filemanagement - | seek()

« off t lseek (int fildes, off t offset, int whence);
e changes the current fil e positi on

e reaunsthe newfile dfse or -1if era
o Offse - nunber d bytes
 whence - howthe ofse is apdiedtothe curen
positi on:
— SEEK SET - Set new dfsetto offset.

— SEEK CUR - Set new dfsetto offset gusthe
curernt ofsd.

— SEEK END - Set new dfsetto offset gusthe
curert file 9 ze.
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flemanagement - gat()

e int stat (const char *path, struct stat *buffer);
e int fstat (int fildes, struct stat *buffer);

e int lstat (const char *path, struct stat *buffer);
e reparts onthe synhinkinstead d thetarge file
e oltansfile attr bu es
e SONMe struct statfiddsfrom<sys/sta.h>
- st _mode - per msson nodes
- st uid, st gid-POS X ud &g d d owner
- st _size-file gzeinbytes

- st atime st mtime st ctime - accessed,
mod fied, creat edtimestamps
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filemanagement - aup()/dup?()

e dudicatesfile descripas
« commony used wthfak()/exec() to aea e gpes

e int dup (int fildes);
e int dup2(iint fildes, int fildesZ2);

- filedes2 spedfiesthe desred new descrior
number

e commony usedtoredrect ¢d n'stdou/st derr
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.
filemanagement - fcntl ()

e int fcntl (int *fildes, int cmd, ...);
e Duplicat e an ex sing fil e descri gor

o Get &se file descript or flags (FD_CLOEXEQ
o Get &set filegausflags (O NONBLOCK ec)
 Recordlocking

o sfcrtl() nust be used fa socket descript ors
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porocess management - fok() - 1

#include <unistd.h>

if ( (pid = fork()) < 0) { /* error */
perror ("fork");

} else if (pid == 0) { /* child */
printf ("child: here\n");
} else { /* if pid > 0 */ /* parent */

printf ("parent: here\n");

 dones the current process, aeaing anidenticd chld

wththe exact sane runtime state(openfiles, gack
trace locd variad e vd ues, €0
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porocess management - fok() - 2

e Conpile &lirk sand e program
shell/iX> gcc -o forkt forkt.c
* Program & user nust have PH capahlity
e gcclink adds PH capallity by def adt to program
 Run sanpl e program
shell/iX> forkt
child: here

parent: here
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process management - exec()
« 6fa ns. exed(), execve(), execvp(), execv(), execve(),

execvp()
e red acesthe curent process wth a newly spawned one
if ( (pid = fork()) < 0)
perrror ("fork");
else 1if (pid == 0) /* child */

{

if (execl ("/bin/echo",

"echo", "child:", "hello",
"world", (char *) 0) < 0)

perror ("execl") ;

printf ("child: this never prints\n");
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process management - exed ()

e Compile &lirk sand e program

shell/iX> gcc -o execlt execlt.c

 Run sanpl e program
shell/iX> execlt
child: hello world

parent: exiting

« Achld pocess on MPE wil nad surMvethe death o its
parent; i nd ement daenons v a batchjabsinstead
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process management -
get pi d)/get pp )

e int getpid (void)
e reaunsthe POS X R Dd the calling process

e pid t getppid (void);

e rdunsthe POS X RDd the parent d the calling
process
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hp €3000
. user nanagemen - getuid)/setuid)

e uid t getuid (void);
e reaunsthe POS X UDof the cdling process

* int setuid(uid t uid);
e changesthe POS X U D of the cdling process

e requres GETPR VMODE()
e if you changeto aU Dinana her MPE accourt, the

PO3 X G D will dso be changedto nsatchthe new
accourt
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user managemnert -
get pwnan()/get pwu d()

» struct passwd *getpwnam(const char *name);

* struct passwd *getpwuid(ulid t uid);

* reads fromurtud /e&d passwd user drectayfile
o /e&d passwd does nat ex st on MPE

e sdeded struct passwd fiddsfrom/usr/i ndude pwd. h
- pw_name - User name (USER ACCOUNT)
- pw uid- PO X UD
- pw gid- PO X GD
- pw dir-intid workng dreaay ( MPE home group)
- pw shell-intid sndl (/SYS PUB Q)
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group management - geg d)/seg o)

* gid t getgid (void);
e reaunsthe POS X G D of the cdling process

e int setgid(gid t gid);
e exigsbuisntindenmented

« MPE forces your d Dto correspondtothe MPE
account d your UD anyway
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group maRnage mert -
get grg d)/ getgr nan()

* struct group *getgrgid(gid t gid);

e struct group *getgrnam(const char *name);

e reads fromwurtud /&d goups goup drecaayfile
o /&d goups does not ex st on MPE

e sdeded struct groupfiddsin/usr/ind ude/grp h
* gr_ name - gOoup name
-« gr gid- PO X @D

« gr mem- NULL-term natedlig of parnersto
indvdud goup nember nanes
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hp 3000 [ : : :
|t erpr ocess communicaion (ipc)

H pes

* ppe(fd3)

* popen()/ pd os&()
HFGCs

* nkfifapa hname)

Message queues (i nlibsuv pc)
Se maphores (inlibsv pc)
Shared nemory (inlibsu pc)

iiiiii
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|t erprocess communicaion - p pes

« Hpes are easyto denonstraeinthe shdl:
shell/iX> who am i
STEVE, CGI .APACHERSYSTEMNAME ldev5 TUE 1:04P
shell/iX> who am I | cut -f1 -d' '
STEVE, CGI .APACHERSYSTEMNAME
e int pipe(int filedes[2]);
e« creagdestwofiledescrigpasfa gpe endpants
— filedes[0] faread ng filedes[1] for witing
o ppe()/fak()/dup2()/exec() to do stdou|std n pipng
bet weentwo [rocesses
» popen () /pclose ()
« spawns shdl p peto execu e a command

« BEWARE o shdl met achar acter security hd esl!!
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0 pes the easy popen() way

#include <stdio.h>

int main() {
FILE *mypipe; char buf[256];

mypipe = popen("callci showtime", "r"); /* readable pipe */
while (fgets(buf, sizeof (buf), mypipe) != NULL)

printf ("pipe read = %s\n",buf); /* read until EOF */
pclose (mypipe) ;

mypipe = popen("/bin/sed -e 's/"/pipe write = /'", "w");
fputs ("testing\n",mypipe); fputs ("123\n",mypipe); /* write 2 lines */

pclose (mypipe) ;
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ppesthe hard ppe() way

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

int main () {

int request[2], response[2]; char buf[256];
pipe (request); pipe (response); /* create request & response pipes */

if (fork() > 0) { /* parent */
close(request[0]); close(responsel[l]); /* close unneeded ends*/
write (request([1], "123\n", 4); close(request[l]); /* write reqg*/
buf [read (response[0],buf, sizeof (buf))] = 0; /* read response */
printf ("result = %$s\n",buf);

} else { /* child */
close(request[1l]); close(response[0]); /* close unneeded ends*/
dup?2 (request[0],0); dup2(response[l],1l); /*redirect stdiné&stdout*/
execl ("/bin/sed", "/bin/sed", "-e", "s/*/pipe = /", NULL);
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socket's

e Inte Rocess commund &ion v asocket adar ess.

e Inernet (32-hit | Pv4 address, port number)

e Uni x (locd file name)
* Functions

o socket() - aeat e socket descriptor
connect() - connect to arenot e socket
b nd() - to use specificligen ng socket (i.e port 80)
ligen() - estaldish queue for i ncom ng TCP conns
accept() - watfa anew TCP connection
read()/recv(), witg))/send() - daatransm ss on
d osg() - d ose a socket
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sockets - server exampl e

mysock = socket (AF _INET, SOCK STREAM, O0);
bind (mysock, <address of port 80>);
listen (mysock, queuedepth);

.begin main loop..

remotesock = accept (mysock, <remote address>);
read request with read() or recv()

write response with write() or send()

close (remotesock) ;

..end main loop..

close (mysock) ;
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sockets - dient exampl e

mysock = socket (AF INET, SOCK STREAM, 0) ;
connect (mysock,<remote address>);

write () or send() the request to the server

read () or recv () the response from the server

close (mysock) ;
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Inetd socket applicaions

« MPE INETD invokes socket server prograns wth
redrecti on

e fdO(std n) redrecedtothe accept() ed socket

e fd 1(stdou) redrectedto JINETD $STDU ST

o fd 2(gderr) redrecedto JINETD $STDU ST
e dup2(0, 1) for a noretygcd inetd enmronnment

e just do your nor mdl ter mmnal I/ Oto ¢d nand stdout
whi ch areredly net work sockets
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]
sgnas

e ggnd() &rase() ae ANSI G not POS X 1
* Use ggaction() i nstead
« Sgnd isgeneraed, pendng, ddivered

« Sgnd na ddiveredif processisexecuingin
system code, 9gnd is ddivered upon ext d
syst em code

e Process can:
e Ignorethe sgnd

 Execue a 9 gnd-handing function; process
resumes whereitwas interuped

 Restarethe defadt action of the s gnd
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hp 3000

sgnds- il

e int kill (pid t pid, int sig);
e sends a ggnd to ana her rocess

« ki11 shdl command wh ch cdlsthe kll() functi on
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hp 3000

error handing

 errnois adobd vaiad e definedin<errno.h>

e Functi ons:
e char *strerror (int errnum);

e void perror (const char *msqg);

if ( (fd = open(pathname, O RDWR)) < 0)
{
/* errno already set by open() */
perror ("functionX () : open()");

return -1;
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hp 3000

m scdlaneous - syst em()

e Int system(const char *command);
e passes commandtothe shdl fa execuion
o dl shell netacharactes wll be act ed upon, so use

EXTREME cauti on when pass ng user-supdied data
tosysteng)! Notetha popen() hasthe sameissue.

* hacker command string
* | hacker command string

e > /some/file/to/destroy
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hp 3000

mpe 1 nrns cs vs.

pod X functions

ACTI VATE exec()
CATREAD strerror()
CLOCK ti me()
CREATEPROCESS fark()
FATHER get pp d()
FCLOSE d ose()
FALENFO fae()
FLOCK fertl()
FOPEN open()
FPQ NT | seek()
FREAD read()
FUNL OCK fertl()
FWR TE wite()

iiiiii
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mpe 1riring cs vs. podg x functions

(cont.)

HPACDPUT chnmod(), fchnmod()
HPA COMMAND system()
HPQ GETVAR get env()
HPA PUTVAR put env()
HPERRMSG strerrar()
HPFOPEN open()

HPRA PE [ pe)

K LL kill()

PAUSE d eep()

PR NT pri nif()
PROA NFO getp d)
PROCTI ME ti mes()
QUT exit(), abort()
WHO getl og n()

iiiiii
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hp 3000

add tiond programm ngtop cs

 Debugg ng Your Apdicaion
 Shdl Scripgs

« Reguar Expresd ons

o AWK

o Security Rtfals
 Devdopnment Tod s

« GNU Tod s

e Porting Wappers

iiiiii
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hp 3000

debugg ng your apdicaion - 1

o Add printf() datenentsinyour code

« use #fdef DEBUG conmil e dredive
 Add perra() staenmentsinyou code

« use #fdef DEBUG conmil e dredive

if ( (fd = open(pathname, O RDWR)) < 0)
{

/* errno already set by open() */
#ifdef DEBUG

sprintf (msg, "functionX(): open (%s,
O RDWR) ", pathname);

perror (msqg) ;
fendif
return -1;

}
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debugg ng your apdicaion - 2

« MPE System Debugger

shell/iX> callci "run ./program ;debug"

* Sy nbdic debugger - xdb (does nat support gcc)
e use-gswtchduringconple
shell/iX> ¢c89 -g ...
e link wth/SYS U BXDBEND

— fird, as MANAGER SYS
shell/iX> cd /SYS/LIB; 1ln -s XDBEND end.o

shell/iX> ¢89 -o .. /SYS/LIB/end.o
shell/iX> xdb -h program
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dff and pat ch commands

o dff - conparestwo files and reports on dfferences
e -r optionrecurdvdy conparestwo drectay trees

e -u option on GNU diff fa maki ng open-source
pat ches

o patch- nodfies files usa ng dff out pu
e can nodfy ertiredrect ary trees
 savesrgected dff codein*.rg files
 use GNU patchtohand e dff -ufa nat
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shdl rogramm ng

« Automate seps wth a shdl script hweg. sh
#!/bin/sh
gcc —-c¢ helloworld.c
ar -rv libhw.a helloworld.o
gcc -c¢ hwcgimain.c
gcc -0 hwcgl hwcgimain.o -L. —-lhw
« Execue peemssonrequredtoexecue
shell/iX> chmod u+x hwcgi.sh

shell/iX> hwcgi.sh
e Sped al saipgs /eadprdileand . prdile
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.
shdlinerpretes

o thefirstline of ashell scaipt spedfiestheinepreae to
berun andthe paramet ersif any, l.e:

#!/bin/sh

 when a shdl saip isinvoked by the shdl a via exec(),
theinerpraer programisrunwth ssd nredirededto
the scrip file
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.
pos x shdl command synt ax

« (cmd) - execute cndinasubshdl
e« cmdl | cmd2- @pe cndl stdou tocmd2 std n

e cmdl && cmd2 - execuecnd2 onyifcndl returns
Zer 0 edt gaus (true)

e« cmdl || cmd2- execuecnd2onyifcndl retuns
non-zero exdt sta us (fd se)

- cmdl; cmd2 - execute cndl, then cnd2
- cmd & - execute cnd asynchronoudy
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hp 3000

pos x shdl flow of contrd

e case word 1n
patternl) commandl ;;
pattern?2) commandZ? ;;

esacC

execu ethe command o the fird pattern metch ng word

e for variable in wordl word? ..; do
command
done

fa each word seé the variabletothe word and
execue the command (s)
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pos x shdl flow of contrd (cort.)

e if commandl; then
commandZ
elif command3; then
command4
else
commandb
fi

tradti ond if-then-dse the dif and d se d auses a e
opti ond
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pos x shdl flow of contrd (cort.)

e until commandl; do
command?’2

done

e while commandl; do
command?’2

done

e the break and continue comnmands can be usedto
dte | oop behav or
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pos x shdl functions

e function name {
command
}
or
name () {
command
}
treaed jus like any aher command a script
has aseparaelig d positiond paraneters
may ded arelocd vaial es
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pos x shdl vari ad es and arays

- variable=valuetO assgn a scd a variad e

« variable=value commandtomake a variade
ass gnment visdeonytothe new command env

- variable[index]=valueltO assd gn an arayitem
- Svariable Of ${variable}to dereference a vaiable
- Svariable[index] t0o defaence an arrayitem

e ${variable:-default} fa the non-ndl vdue o
vari ad e d se def aut

e dus about 15 addtiond varidgions ...
e 57 -|ast ext staus vd ue

« $s- POS XA Dd the curent shdl
« $!- POS XA Dd thelast asynchronous command
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.
pos x shdl parameters

- $0- name o the shell saipt

« Sn wWhere n=1.9-the nhpostiond paramneter

- $#-the number d positiond paraneters

- s@ - dl pogtiond paranetes, if qua ed, dl postional
parameters as separae quated arguments

- s* - dl pogtiond paranetes, if quated, dl postional
parameters as adng e quated argunent

- shift n- shift dl positiond parametersl|édt by n
positions
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hp 3000

pos x shdl command substituti on

- “command” (backqua es) or s (command)

* red aces the command substituion express on wththe
st dou out pu fromthe execution of command

« TIMESTAMP=$ (/bin/date)
echo "STIMESTAMP log event" >>logfile

(ﬁﬁ] Sd uion Synposium

invent April 3 2002 Page 76



pos x shdl file/ drect ory substituion

- ~userrefdaced by user’s home drectay
e cd ~MGR.APACHE/htdocs =/ APACHE PUB/ M docs

- * 2 []1- pahname widcardsred aced by possdy
multide fileddrs

« *- Z&ro o nore characers

- 2- One charact er

« []1- goup o range (firg-last) d characteas

- /*/PUB/foo.bar - foa barinevery PUB group on
the mach ne

- /SYS/PUB/LOG?227? - dl systeml og fil es

« foo/[a-z]* - dlintidlylowercasefilesinfoo dr
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pos x shdl i/o redrecti on

« <file-readstdnfrom file

- >file- Witestdou to fiile

« >>file- append stdou to rile

« 2>file- Wite stder (2 to file

« 2>51 - wWite stder (2) tothe same d ace as stdou (1)

« <<name - read s d nfromthe fdlow ng lines of shdl
Input urtil aline cond ging d nameisfound

/bin/cat <<ALLDONE >file
here is some data

to be copied to a file
ALLDONE
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pos x shdl escap ng and quoti ng

\ - dsregard the sped d mean ng d the next charact er
'string' - dgegardthe spedd meanng o all
charactersinthe sring

"string" - dgegard dl sped d mean ngs except for
command substituion and vari abl e der ef e end ng

bad callci run foo;info="bar"
good callci run foo\;info=\"bar\"

gOOchallci 'run foo;info="bar"'
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pos x shdl cdla command

* callci command string
« usedtoinvoke G commands fromthe shdl
« command_string gets passedto HPA COMMAND

e cdla uses G I/ Oredrectionincerta ngtuaions
Ind udng batchjobs, so MPE commandstha dorit

work wth GOR will fal

e falS callci setvar variable value

e workaround callci mysetvar variable value
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pos x shdl test command

test expression O [ expression |
exit gatusind caestheresut of the expression
e 0-true
e 1-fdse
e 2 - express on syrnax eror
-f file-trueifthefileedds
-d file-trueifthefileis adrectay
stringl = string2-trueif €nngs areidenticd
numberl -eq number?2- trueif nunbers ae equd
exprl -a expr2- ANDrddaionshp
exprl -o expr2- ORrdaionshp
and many nore..
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.
regula express ons (regexp)

* thelanguage o patern nmetch ng
« man regexp fa ful synt ax

- . - match any one character

- ~- matchthe begnnng o aline

« $- matchthe end o aline

- [a-z] -range netchfao | owercase
« *- matchzero o nore

« +- matchone o nore

- 2- match one ar zero

« \ (and \) - group ng

iiiiii
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awk programm ng - /b nawk

o powerfu regexp-based patern nmetch ng and string
man pu &ion

 gred for filepard ng and re o netti ng
» spedfy search paterns and assod & ed acti ons
o fdlifthen-dselogc and more

o bette perfamance incerta n apdicaions comparedto
the POS X shdl because nofork ngwll be done
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paentid posixsecurity pitfdls

* |oose or niss ng umask resutingin world or goup
witeald e security

e filesand drectaiesrdy on ACDstoi nd enent
security, and many MPE utilities may ill resultin
ACDs ba ng dd e ed

e seeudsetgdexecual es

e shdl metacharacterslike >a | a * ba ng parsed by
popen() and system()

o user-supdiedfile names contan ng nutideupward
dreaoryreerences toreachtheroa andthen

downwar dto any file onthe nachine l.e
.1 1SYS PUB HPSW NFO
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devd opment tool s

o Edt files from anaher system
e Sanba -

 Devdopnent EnMronnents
e Whi sper Technd ogy -

nnnnnn
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gnu tods

e Downl oadal e sdtwar e from

e Tod sind ude:
e gcc- Ccomple
* gXX or g++- C++ conmil er
e gdb - debugger (port i n prog ess)
« gmake - fa buldng sdtware
* gz p gunz p - file compr ess on and deco npr ess on

e cvs - Concurrent Verd on Systemf or saoft ware
conrd

(ﬁﬁ] Sd uion Synposium

invent April 3 2002 Page 86
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porting W appers

Downl oadal e sdtwar e from

Addtiond Functi ons:;
« Bra reporting pnpeerra, grmpeerror
« Mappedregons. mmap, npraed, nsync, nunmap
o Sockets enaded fcrtl, faa, sta
Addtiond Lbraies & Header Rles
Addtiond Commands:
 |d nm nohup
« Command wappers. ftp ipcs, ipcrm [@ng, xdb
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error handingwth npeinnnscs

e npe_errno _npe.inrindc ae dobd vaiad es definedin
<errno.h>

* Requres MPEXL_ SOURCE conpile drectiveto use

» Porting Wappers has funaions pnpeera() &srnpeerra()
[ us header file <npeerrno. h>

#include <mpeerrno.h>

#fpragma intrinsic FCONTROL
FCONTROL (. MPE FILENO (fildes), 2, &dummy);
if ( ( ccode return = ccode() ) != CCE )

{
errno = EINVAL;

mpe errno = ccode return;

mpe intrinsic = FCONTROL INTRINSIC;
#if defined (DEBUG) || defined (PRINT ERROR)

pmpeerror ("functionX () : FCONTROL (2)") ;
#fendif

return -1;

}
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add tiond resources

 MPEHIX manud s

« HP Qi XL bray Reference Manud - function man pages
« MPHEi X Devd oper’'s Kt Reference Manud - function man pages
« MPEI X Shdl and Uilities User's Qude - commands, shdl, v, nmake

* New Feauwres & MPHiI X Wsingthe Herarchcd Rle System- commands
 Programm ng wth exanpl es:

« “Advanced Programm ng inthe UN X Environnment”
by W R chard Sevens

- drecory uil/apuein Parting Wappers conta ns
S evens mnd n header fileandlilrary
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.
add tiond resources (cont.)

e POS X
e “PO9 X Rrogrammer's Qu de’ by Dond d Lew ne

« “The POS X1 Sandard- A Rogrammer’'s Qi de’ by Fed
A anck

« POY X Sedficaions froml EEE - very detal ed

e make

 “Manag ng Prgeds wthmake” by Andrew Oramand
S eve Td bat
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.
add tiond resources (cont.)

« :XEQ POSIXCBT.LSN.SYS- abasc POS Xtuaoid
bund edin FOS s nce 50 (pri marily covers H-St opics)

* Invent3k public access devd opment systemwth pre-
Ingdl GNU and a her POS Xtod s —
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jonthe hp3000-1 communty!

 Avdlad e asa nalinglid and as the Usenet
newsgroup co np. sys. hp.mpe

* Indepth dscussons d dl thngs HP e3000

« Td k with aher peod e usng POS X on MPE
» seek advi ce exchange tips &techn ques

o Keep up wththelatest HP e3000 news

e Ineract wthCSY
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