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UNIX System Services

Full
UNIX
Branding

MVS/ESA 4.3 and 5.1 "~

MVS/ESA 5.2.2 and 0S/390 R1
0S/390 R2

1993 {996
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POSIX Standards Overview

// 1003.1 System Application Program Interface f(h

: 1003.1aSystem Application Program Interface Extensions
1003.1bReal Time Extensions
. 1003.1cThreads Extensions (previous 1003.4a)

1003.1eSecurity Extensions
1003.1f Network - Transparent File Access
1003.1gProtocol Independent Network API

: 1003.2 Shell and Ultilities
1003.5 ADA Bindings (for 1003.1)
1003.9 Fortran Bindings (for 1003.1)

1003.13Real Time Application Environment Profile
\ 1003.15Batch System Administration /

* Currently supported by UNIX System Services

| Corso-“Sistemi Centrali” 1.0 | M. Moretti © 2007 1BM Corporation




z/OS- Applicazioni UNIX

> z/OS Services
“ UNIX System Services

| |
: Traditional
Mixed
UNIX 2/0S
Programs Programs
Programs
Application Programmer UNIX Application Programmer
Using the Shell Workstation

Using TSO/E and ISPF
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People

Portability
Scalabilty
Interoperability

Skills
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LAN Services

e

Communications Services

Security Services

ﬁ > DB2 IMS/DB
non-
SAM VSAM

M emariakd IDRA Taemaestioos I0N0E

%) \
o e-Business Distributed
b= Services Computing
0]
)
h -
= System Services
[&] » TSO
5 > Batch | Application | ONIX System
@« » UNIX Enablement Services
SRS Applications
» STC
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z/OS UNIX Components

Shell and Utilities

C / C++ for DBX
z/OS
Compiler Debugger

ZFS

z/OS UNIX Kernel

Process Management
File Sy_ster_ns Assembler and
Communications REXX Interface

z/OS Base
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UNIX System Services

Interactive Interface

POSIX-API Sh‘;”
1 | CcRTL cmds
2I0S UNIX  meyy ASMIC/ Gt
programs

/ﬁ _QE\

Logical File System Kernel

z/OS UNIX Callable Services Interfaces

z/OS UNIX-PFS Interface

Physical File HES PES
Systems
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Physical File Systems

read write open close

. | ;! : | : |

z/OS Callable Services Interface

Logical File System

auto- IP Local NFS
Hierarchical TFS mount sockets sockets client ZFS
File System .
Physical File Systems l
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Several file systems supported

= zFS — z/OS UNIX File System
= HFS — Hierarchical File System
* NFS — Network File System

" TFS — Temporary File System
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HFS Data Set - zFS Data Set
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Hierarchical File System (HFS)

HFS Data Set

File
File
File
File
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File
File
File
File

File
File
File
File

File
File
File
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File System Data Sets

Root /

——t———

u usr notesdata

zfs

mail

Al File system e’ un HFS data set files
»DSNTYPE=HFS Path: /notesdata/mail

OMVS.USERS.HFS
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ZFS File Systems

(JzFS e’ un nuovo Unix File System for z/OS

»Non rimpiazza HFS
(JUsando zFS, si possono

» Girare applicazioni come con HFS

»Usare zFS in aggiunta all’ HFS o rimpiazzare HFS
JVantaggi :

> Migliore performance

» Funzioni amministrative facilitate

» Minore perdita di dati in caso di caduta del sistema
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z/OS- Dataset HFS

SMSVL1 SMSVL2

/ HFS Dat
ata
Data / HES
Set Set
F F F F F —
Data Set F F F
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z/OS- Struttura del File System

Root File system

HFS /
Data Set D1 D2
wm
s F " P8
HFS HFS
Data Set Data Set
/ /
| ' | | |f2
7 i F R FF
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z/OS- Dataset z/OS vs File di Unix Services

z/OS Datasets UNIX Files
DCB= Data Control Block File Descriptor: 18=/a/bl/c
DSCB
AuBC
dsname pathname
ABC /alblc
//IDD1 DD DSN=A.B.C,DCB=... path=/a/b/c
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z/OS- Dataset z/OS vs File di Unix Services

z/OS Data Sets

UNIX files

Master Catalog -

ALIAS IBMUSER

User Catalog ==

IBMUSER.C =

IBMUSER.C(PGMA) <——»

IBMUSER

P N

LIST C DATA
(SEQ)  (PDS) (VSAM)
PGMA
PGMB
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» Root /

» /u/IBMUSER
» /u/IBMUSER/c
/u/IBMUSER/c/pgma

IBMUSER

list data

PN
pgma pgmb
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z/OS- Paragone sugli accessi dei Dataset z/OS nei

confronti di un File di Unix Services

z/OS Data Sets

Allocation
OPEN

UNIX files

GET

B open()

= read()

ENQ

- Write()

-4
=]
PUT -4
-
-

CLOSE

= fcntl()

Deallocation

Security via -

data set profiles

EXCP

BDAM

BSAM

BPAM

ISAM

VSAM: KSDS, ESDS
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= close()

» Permission bits

on each file

Byte stream

#  file organization

is application
responsibility
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Programmi z/OS UNIX (Processi)

| programmi UNIX (processi) in

MVS Address Spaces z/OS

Data I_.IFS ?_|
Files AS

Sets AS

UNIX System Services (Kernel

z/OS Operating System
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z/OS Operating System and z/OS UNIX

z/OS
|  Operating
API interface System
(C functions) (MVS)
z/OS
UNIX
LE Services
Callable
Shell interface Services

(commands)
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Creare un processo

Parent Process SYS1.PROCLIB _
ASID=428 2 Child Process

BPXAS ASID=547

l / progl
WLM fork()....

z/0S
ASID=1012 UNIX
Kernel
....... Progs ASID=1423
spawn(prog3)
Spawn(og) e
ooga M ||
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z/OS- Processi

after fork() after exec()
PID 18 PID 20 PID 20
Program A Program A Program B
fork() fork) [ [ | | |
exec(progB,... exec(progB,.. T | | |
Parent Child Child
Process Process Process

| Corso-“Sistemi Centrali” 1.0 | M. Moretti ©2007 1BM Corporation




A E U QU PRAE

z/OS- TSO vs Shell

z/O8 Environment Activity Shell Environment

Clist and (] Scanfiles and | Shell scripts
REXX manipulate strings and REXX
ISPF % Editing éedmedlvilispf

| (] : :
SDSF % Job control —- Ps, jobs, Kill
=R
Submit job L Background job - command &
i=_—-R é
Editing %D Character conversion %l |  CONVERT

chcp

ar, cpio, pax,
TSM UNIX
> Client

DFSMShsm | | poia Management
TSM
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z/OS- Socket

Socket

IP Address,Port id

Application Port
A 2001

Application Port
B 2002

Application Port
C 2003

Application Port
D 2004

|P Address
9.12.1.38

\

TCP/IP

Port Application

/

TCP/IP

21 A
Port Application
623 B
Port Application
1003 C
Port Application
1004 D
IP Address
9.12.13.69
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z/OS- Operazioni sui file

C Language Program

fopen() open()
fclose() close()
fread() read()
fwrite() write()

only for z/OS
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z/OS- Shell

Interpret
Shell

» Read Input
» Interprets Command
» Creates Process

» Executes Process

Utilities

Process

ar
yacc
make

Built-in commands

od continue
H H
L] °
kill sort
L ] L ]
. H
|wait unset

| Corso-“Sistemi Centrali” 1.0 | M. Moretti

c89
printf
locate
awk
grep
diff

find

mkdir
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z/OS- Accesso di rete alla shell

XPG4.2
UNIX rlogin Shell

Workstation [j:

3270 Emulator
(ASCII appearance)

TCP/IP
é

4k 3270 Data
Stream

Channel

G| C icati
+ ASCII + ommunicatons

Server

4 UNIX Full Screen
Application

3270 Terminal
3270 Emulator
(ASCIl appearance)

Workstations
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z/OS
data sets

Traditional
z/OS-like UNIX-like

Interface % interface
M I
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z/OS- Shell e Ultilities

PG

z/OS

TSO/E | Shell

|
OMVS i I

1

TCP/IP

Commands and

Utilities

—

find

awk
re

diff

mkdir

| Corso-“Sistemi Centrali” 1.0 | M. Moretti

© 2007 1BM Corporation




z/OS- il comando OMVS in TSO

---TSO Command Processor -—-
Enter TSO command...

===> OMVS SESSIONS(3) CONVERT((BPXFX111))
ESCAPE(")

| Corso-“Sistemi Centrali” 1.0 | M. Moretti

(1BM I
Licensed Material - Property of IBM
5655-068 (C) Copyright IBM Corp. 1993, 1995
(C) Copyright Mortice Kern Systems, INC., 1985, 1594,
(C) Copyright Software Development Group, University of

Waterlco, 1989.
All Rights Reserved.

U.S. Government users - RESTRICTED RIGHTS - Use,
Duplication, or

Disclosure restricted by GSA-ADP schedule contract with IBM
Corp.
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$

===

RUNNING <1>
ESC=" l=Help 2=5ubCnd 3=HlpRetrn 4=Top L=Bottom 6=T30

\h T7=BackScr 8=Scroll 9=NextSess 10=Refresh 11=FwdRetr 12=Retrieve/

© 2007 1BM Corporation




Srlogin ZO0OS1
Srlogin -1 jane Z0S1
enter password:

$telnet -t vt220 ZOos1

Stelnet -t vt220 —-p 623 9.24.104.126
Enter userid:

Enter password:

| Corso-“Sistemi Centrali” 1.0 | M. Moretti

. TCP/IP

login or telnet port

. INETD

fork an address space

. Rlogind or otelnetd

validate user and
spawn new process

. Shell
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Licensed Material - Property of IBM

5655-068 (C) Copyright IBM Corp. 1993, 1995

(C) Copyright Mortice Kern Systems, INC., 1985, 1994.

(C) Copyright Software Development Group, University of Waterloo,
1989.

All Rights Reserved.

U.S. Government users - RESTRICTED RIGHTS - Use, Duplication, or
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JANE:/u/jane >
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z/OS- Accesso alla shell con il terminale Asincrono
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z/OS- Accesso ai dati dalla shell

‘ Shell
jE—— i dD
|||E||I||||||||||||||||||||||||||| E <:> mkdir <:> E

mknod
/ U —— \\» mkfifo

mv
pwd
rm
rmdir
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z/OS- Esempio di comando dalla shell

-

$ 1s -1

total 237

drwxr-xXr-x
—IrW-r—r——
—IrwWw-r—r——
—IrW-r——r——
drwxr-xr-x
—Ir-Sr—-xXr—-x

=

/usr/1lib

[ T 3 B A T S T S B O

ELVIS
ELVIS
ELVIS
ELVIS
ELVIS
ELVIS

Sk
SYE 1
SS 1
SYE 1
SS 1
SYE 1

5200
12076
4706

98304

Jul
Jul
Jul
Jul
Jul
Jul

29
29
29
29
29
29

20
20
20
20
19
20

114
:12
:12
:12
192
:08

IBM
lib.b
libl.a
liby.a
nls
tsmail
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z/OS- Standard Input ,Output, Error

Shell
Commands

1 o e

write write

\ 4 v

stdin stdout stderr
fd=0 fd=1 fd=2

==Y N
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z/OS- Interfaccia TSO verso Unix Services

r

N

Menu Utilities Compilers Options Status Help

ISPF Primary Option Menu

Option =—==> 1

1 BRWFILE - BROWSE FILES

2 EDITFILE - EDIT FILES

3 OMVS - TSO COMMAND OMVS

4 OHELP - TSO COMMAND OHELP
I ISH - OPENMVS ISPF SHELL

Enter X to Terminate
Fl=Help F2=Split F3=Exit F7=Backward
Fl0=Actions Fl2=Cancel

User 1D
Time. .
Terminal.
Screen.
Language.
Appl ID
TSO logon
TSO prefix
System ID
MVS acct.
Release

F8=Forward

USER1
17:36
3278

1
ENGLISH
ISR
LOGON
USER1
SYs1
5820
ISPF 4.8

F9=Swap

/
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© 2007 1BM Corporation




AN E T QU T

z/OS- Shell ISPF

4 File Directory Special file Tools File systems Options Setup Help ﬁ\
UNIX System Services ISPF Shell
Enter a pathname and do one of these:
- Press Enter.
- Select an action bar choice.
- 8pecify an action code or command on the command line.
Return to this panel to work with a different pathname.
More: +
/!
EUID=21
Command ===>
Fl=Help F3=Exit FS=Retrieve F6=Keyshelp F7=Backward FB8=Forward
Fl0=Actions Fll=Command Fl2=Cancel
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z/OS- ISHELL directory menu

(r File Directory Special file Tools File systems Options Setup Help
1. List directory(L)... ISPF Shell
2. New(N)...
Enter 3. Attributes(i)...
4, Delete(D) ...
- 5. Renams(R) ...
= 6. Copy to PDS(C)...
- 7. Copy from PBDS(I)... n the command line.
8. Print(P)
Retur 9. Compare(M)}... rent pathname.
10. Find strings(F)... More: +
/! 11. set working directory (W)
. 2. File system(U)...
EUID=21
Command ===>
Fl=Hzlp F3=Exit F5=Retrieve Fé=Keyshelp F7=Backward F8=Forward
FlO=Actions Fll=Command Fl2=Cancel
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z/OS- Interazione tra TSO e Shell

TSO/E
® LogontoTSO/E
® Issue any TSO cmd Shell
® Issue the OMVS cmd ——— .| ® Become a logged-on
shell user

® Run any shell cmd
-
Issue any TSO cmd ® Escape to TSO mode

® Return to the shell \

Issue any TSO cmd
Logoff

® Continue shell cmds
® Exit shell

| Corso-“Sistemi Centrali” 1.0 | M. Moretti © 2007 1BM Corporation




z/OS- Comandi e Utilities

awk
cat
cc
cd
cp
date
diff
find
grep
head
kill
Is
mail
man
mkdir
mv
ps
pwd
rm
sort
Vi

pattern processing language
concatenate

C compiler

change directory

copy

show date

difference between two files
find

search for pattern

print first few lines

send signal

list

send/receive electronic mail
show on-line documentation
make directory

move

process status

print working directory
remove

sort

visual screen editor

| Corso-“Sistemi Centrali” 1.0 | M. Moretti
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z/OS- Accesso ai files da TSO

TSO/E Commands
» MKDIR

» MKNOD

» MOUNT

» OBROWSE
» OCOPY -
» OEDIT T

» OGET,0GETX "~ HFS

Data Set
» OPUT,OPUTX Fas=e

» UNMOUNT/
UMOUNT

»|ISHELL/ISH
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z/OS- Supporto delle JCL

DSNTYPE=HFS|PIPE

PATH=pathname
PATHDISP=(normal-termination-disp,abnormal-term-disp)
PATHMODE-=(file-access-attribute file-acc-attr, . . . )

PATHOPTS=(file-option,file-option,. . . )

| Corso-“Sistemi Centrali” 1.0 | M. Moretti

//LINK JOB (XX, YY,ZZ),MSGCLASS=H, CLASS=A,

/7 MSGLEVEL=(1,1)

//LKED EXEC PGM=IEWBLINK,

// PARM='LIST, REUS, RENT, LET, CASE=MIXED'
//SYSPRINT DD *

//INLIB DD DSN=POSIX.LOADLIB,DISP=SHR

//*

//SYSLMOD DD PATH='/u/posix/11ib',

/7 PATHOPTS= (OWRONLY, OCREAT, OTRUNC) ,
// PATHMODE= (SIRWXU, SIRWXG, STRWXO)
//SYSLIN DD *

INCLUDE INLIB (PAYRLL)
ENTRY CEESTART
NAME payrll (R)

/*

© 2007 1BM Corporation
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z/OS- Network File System

NFS Clients

= \ z/0S z/0S DS

-UNIX |Z -
=1 -ll\-lgtljiloljk prems
== NFS Server

m

0S/390 / UNIX System
Services

—

z/0S
=} -
NFS Client NFS Server
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z/OS- Sicurezza

LLLLLLLLLTTNT ‘ :
- |
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z/OS- Users e Groups

Group=sys
GID=0
Smith Jones Brown
UID=0 UID=0 UID=10
Superusers

| Corso-“Sistemi Centrali” 1.0 | M. Moretti

Group=prog1
GID=25

T~

Greene
UID=35

White
UID=45

Y

Greene
UID=0

White
UID=0
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\ ];/ Services
UID=103

GID=42

Hierarchical
File System

Verify

UNIX System Y/D/GID

Check File

{usr/lib/lib.a

Permission Bits

'

UID=75 GID=42

Owner Group Other
rwx rwx r-x
Data

| Corso-“Sistemi Centrali” 1.0 | M. Moretti
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z/OS- Permission Bits

Files Directories
read or print
P _ Read rt?ad (not search)
contents of file directory
change/add/delete ] change/add/delete
. Write e

contents of file entries in directory
execute file Execute search a directory
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