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,QIRUPDWLRQ�DERXW�QRQ�,%0�SURGXFWV�LV�REWDLQHG�IURP�WKH�PDQXIDFWXUHUV�RI�WKRVH�SURGXFWV�RU�WKHLU�SXEOLVKHG�DQQRXQFHPHQWV���,%0�KDV�QRW�WHVWHG�WKRVH�SURGXFWV�DQG�FDQQRW�FRQILUP�WKH�
SHUIRUPDQFH��FRPSDWLELOLW\��RU�DQ\�RWKHU�FODLPV�UHODWHG�WR�QRQ�,%0�SURGXFWV���4XHVWLRQV�RQ�WKH�FDSDELOLWLHV�RI�QRQ�,%0�SURGXFWV�VKRXOG�EH�DGGUHVVHG�WR�WKH�VXSSOLHUV�RI�WKRVH�SURGXFWV�
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7KH�/LQX[�IRU�6�����ZD\
/LQX[�IRU�6�����VWUXFWXUH
/LQX[�IRU�6�����XQGHU�90
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TCP/IPHTML
HTTP Browsers

Web Servers

GUIs

SSL

SET

Java Open Source

/LQX[XML

1H[W�
*HQHUDWLRQ�
H�EXVLQHVV
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summer ’98: idea is bornsummer ’98: idea is born
autumn ’98: skunkwork startsautumn ’98: skunkwork starts
12/98: first kernel running12/98: first kernel running
01/99: interactive bash01/99: interactive bash
03/99: static ELF03/99: static ELF
spring ’99: Adtech Projectspring ’99: Adtech Project
05/99: dynamic ELF05/99: dynamic ELF
12/99: code drop12/99: code drop
12/99: first distribution (120 packages)12/99: first distribution (120 packages)
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Two major design principles:Two major design principles:

Linux/390 remains LinuxLinux/390 remains Linux
The Linux structure, development rules and coding The Linux structure, development rules and coding 
style remain unchangedstyle remain unchanged

S/390 remains S/390S/390 remains S/390
The mere S/390 hardware architecture is sufficient The mere S/390 hardware architecture is sufficient 
for implementing Linuxfor implementing Linux
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Established Established 
development development 
process: process: 
Cathedral-StyleCathedral-Style

A different Culture: A different Culture: 
BazaarBazaar

flexible (re-) organizationflexible (re-) organization
dynamic processesdynamic processes
contents always up-to-datecontents always up-to-date
all tasks in parallelall tasks in parallel
no idlingno idling
designed by participantsdesigned by participants
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3XUH�/LQX[
$6&,,��L�H���QR�(%&',&�SRUWLQJ�LVVXHV�
1HHGHG�SODWIRUP�VXSSRUW��DV�IRU�RWKHU�DUFKLWHFWXUHV�

5HTXLUHV�SURFHVVRU�ZLWK�5HODWLYH�DQG�,PPHGLDWH�
LQVWUXFWLRQ�DQG�&63�LQVWUXFWLRQ�VXSSRUW
�����*��RU�ODWHU
3����
0XOWLSULVH�������0XOWLSULVH�����

,(((�)ORDWLQJ�3RLQW�VXSSRUW
8VHV�%)3�KDUGZDUH�RQ�*��DQG�ODWHU
6LPXODWHG�RQ�RWKHU�SURFHVVRUV

/LQX[�IRU�6�����&DSDELOLWLHV

  page 7-8



© Copyright IBM 2000

90�DQG�
96(

7HFK
QLFDO

�

&RQI
HUHQF

H

:LWK�WKH�UHOHDVH�WR�RSHQ�VRXUFH��,%0�GLG�QRW
$QQRXQFH�D�SURGXFW
2IIHU�DQ\�QHZ�VHUYLFHV
&UHDWH�D�/LQX[�GLVWULEXWLRQ

6LQFH�WKDW�WLPH��,%0�GLG
&UHDWH�D�QHZ�RUJDQL]DWLRQ�LQ�WKH�(QWHUSULVH�6\VWHPV�*URXS
PDNH�DOO�,%0�VHUYHU�SODWIRUPV�/LQX[�UHDG\
HQJDJH�FORVHO\�ZLWK�WKH�/LQX[�FRPPXQLW\�WR�KHOS�/LQX[�HYROYH
PDNH�,%0�WHFKQRORJLHV�DYDLODEOH�WR�WKH�/LQX[�DQG�RSHQ�VRXUFH�FRPPXQLWLHV

/LQX[�IRU�6�����,762�UHGERRN�6*�������
$QQRXQFHG�
GLVWULEXWLRQV�E\�6X6(�DQG�7XUER/LQX[
PLGGOHZDUH�VXSSRUW��'%��FRRQHFW��'%#�8'%��-'.��:$6
�FRQQHFWRUV�WR�,06�DQG�&,&6��7LYROL�HQGSRLQW��

/LQX[�IRU�6����
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Linux
kernel

GNU essentials:

gcc

Apache

glibc

binutils

other packages: platform
independent

Xlib

X
apps. SAP

R/3

???

DB2
UDB
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Linux for S/390 characteristics:Linux for S/390 characteristics:
It runs on a native System, in an LPAR and as VM GuestIt runs on a native System, in an LPAR and as VM Guest

Linux/390 is a true Linux, fully ASCII-basedLinux/390 is a true Linux, fully ASCII-based

Linux/390 specific deltas developed for...Linux/390 specific deltas developed for...
kernel, binutils, gcc, glibc, gdb, stracekernel, binutils, gcc, glibc, gdb, strace
OSA2-module (OCO)OSA2-module (OCO)

Patches integrated into official 2.2.14 kernelPatches integrated into official 2.2.14 kernel
First distribution built (available at Marist College)First distribution built (available at Marist College)

contains full System: Development Environment contains full System: Development Environment 
(GNU-Toolset) and Application Environment(GNU-Toolset) and Application Environment
Systemutilities, Compiler, Debugger, Editors (emacs),Systemutilities, Compiler, Debugger, Editors (emacs),
package management (rpm), X11-Libraries and some package management (rpm), X11-Libraries and some 
X-applicationsX-applications
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development kemels (odd)

stable production kernels (even)

2.0.31 2.0.32 2.0.36

2.1.90 2.3.02.1.97 2.1.123 2.3.8

2.2.0 2.2.10

Version control under CVS, current stable and development kernels available on WWW

/LQX[�NHUQHO�FRGH�VWUHDPV
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Development according to the rules of the Development according to the rules of the 
open source worldopen source world

to have full awareness of architecture, design & to have full awareness of architecture, design & 
development tasksdevelopment tasks
to develop fast and with expected qualityto develop fast and with expected quality
to release early + oftento release early + often
to use established open standardsto use established open standards
to proclaim leadership by practicing leadershipto proclaim leadership by practicing leadership

Open a new world for S/390 platform with regards Open a new world for S/390 platform with regards 
to technical and business targetsto technical and business targets
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GNU
compiler GNU C runtime library

Linux kernel, including
some device drivers

GNU
binutils

Linux applications

architecture-dependent, 
IBM-contributedarchitecture-independent 

/LQX[�IRU�6�����6WUXFWXUH
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Linux applications

GNU runtime library

m
em

or
y 

m
an

ag
em

en
t

pr
oc

es
s 

m
an

ag
em

en
t network protocols filesystems

common, generic drivers

HW dependent driver

ar
h ar
h

S/390 instruction set and I/O Hardware

Linux kernel

common,
architecture
agnostic code

S/390 dependent 
layer
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linux

init kernel mm fs

coda

ext2

fat/vfat

hfs

hpfs

isofs

nfs

ntfs

net

appletalk

decnet

ipv4/6

ipx

x25

include

asm-alpha

asm-arm

asm-i386

asm-m68k

asm-mips

asm-ppc

asm-s390

asm-sparc

asm-sparc64

arch

alpha

arm

i386

m68k

mips

ppc

s390

sparc

sparc64

drivers

block

char

cdrom

isdn

macintosh

net

pci

s390

scsi

sound

video

main.c
version.c

dma.c
exit.c
fork.c
module.c
printk.c
sched.c
signal.c
softirq.c
sysctl.c

memory.c
mlock.c
mmap.c
page_alloc.c
swap.c
vmalloc.c

/LQX[�IRU�6�����.HUQHO�&RGH�7UHH
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SystemV init

runlevel 0: prepare the machine for turning off 
power, if the machine can turn the power off tell it 
to do so 

runlevel 1: system administrator mode, all file 
systems mounted, only small set of kernel 
processes running, single user mode

runlevel 2: multi-user mode

runlevel 3: multi-user mode with remote file 
sharing, processes, and daemons

runlevel 4: user definable system state

runlevel 5: X11

runlevel 6: shutdown and reboot

runlevel 8: single-user mode, only root file system 
mounted

scripts in
/etc/inittab,
linuxconf as 
tool

telinit

,QLWLDOL]DWLRQ�SURFHVV
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H 9LUWXDO�)LOH�6\VWHP��YIV�

The VFS is an indirection layer which handles the file oriented system calls and calls the 
necessary functions in the physical  filesystem code to do the I/O

system call system call interface
open(), close(), read(), write(), seek(), order()        

ext2fs vfat32 NFG

device driver device driver device driver

hardware device 

user process Linux kernel

I/O request
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kernel
 image

file
system

Linux 
kernel

sources

build system target system

make config
make dap
make image

memory

Using gmake.
gcc, gas
executables on 
build system

&URVV�&RPSLOH�%XLOG�3URFHVV
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/LQX[�UXQV�XQGHU�90����
/LNH�DQ\�RWKHU�6�����RSHUDWLQJ�V\VWHP
3HUIRUPV�PRUH�OLNH�&06�WKDQ�26����

90�HQYLURQPHQW�HDVHG�SRUWLQJ�HIIRUW
'HEXJJLQJ
%RRW�IURP�YLUWXDO�FDUG�UHDGHU
�����FRQVROH�GULYHU
0LQLGLVN�GULYHU��GHYLFH�LQGHSHQGHQW�

/LQX[�H[SORLWV�90�LQWHUIDFHV
9LUWXDO�&7&$�GULYHU�IRU�,3�FRQQHFWLYLW\
,8&9�GULYHU�IRU�,3�FRQQHFWLYLW\

/LQX[�XQGHU�90
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��0%�YLUWXDO�VWRUDJH
2QH����0%�PLQLGLVN�ELJ�IV��&.'��(&.'��)%$�
9LUWXDO�FRQVROH
,QWHJUDWHG�FRQVROH
������3������VWDQGDUG�90�YLUWXDO�FRQVROH�
/RFDO�����
7HOQHW
61$

1HWZRUN�FRQQHFWLRQ
/&6��26$�������
&7&$��5HDO��9LUWXDO�
,8&9

/LQX[�XQGHU�90�6XJJHVWHG�0LQLPXP�
&RQILJXUDWLRQ
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PR/SM

cross partition communication

CPU

I/O

Memory

VM/ESA

VSE Linux Linux Linux OS/390OS/390

/LQX[�XQGHU�90�9LUWXDO�0DFKLQH�
3DUWLWLRQLQJ
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VM/ESA CP

Linux TCP/IP OS/390

Virtual CTCA 

CTCA CTCA

Network

/LQX[�XQGHU�90�+LJK�VSHHG�
1HWZRUNLQJ
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VM/ESA CP

Linux TCP/IP Linux

IUCV 

IUCV IUCV

*Turbo G6 projected

Network

/LQX[�XQGHU�90�+LJKHU�VSHHG�
1HWZRUNLQJ
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90�8VHULG�LQFO��0LQLGLVNV�'DVGV
)RUPDW�WKH�0LQLGLVNV�DQG�5HVHUYH
/HDYH�'DVG��/LQX[�'DVG�W\SH��XQIRUPDWWHG
)73�/LQX[�VWDUW�ILOHV�.HUQHO�,PDJH��5DPGLVN
)RU�5'5�,3/�)73�PXVW�EH�)%���
)RU�7DSH�,3/�)73�PXVW�EH�)%�����

&UHDWH�3DUP�ILOH�DFFRUGLQJ�WR�0LQLGLVN�DQG�RU�'DVG
*HW�WKH�QHWZRUN�SDUDPHWHU
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PLQLGLVN��PQG�GUY�
&06�IRUPDW
5HVHUYH�PGLVN
PNH�IV

PLQLGLVN�DV�GDVG��GDVG�GUY�
GDVGIPW
PNH�IV

GDVG�
GDVGIPW
PNH�IV

dasd
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/LQX[�ILUVW�V\VWHP�EXLOG�VWHSV

IPL-RDR

Kernel-image
image.vm.bin

initrd
or initmdBuild Kernel

and 
Ram disk in 

Memory
startup 
LINUX

Parm file Parm file

initrd
or initmd

Kernel-image
image.tape.bin

IPL-Tape

FB = 1024

FB = 80

3XQ�WR�5'5�

:ULWH�WR�7DSH�

1

2

3

3

2

1
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:KDW�LW�WDNHV�WR�EXLOG�D�%RRW�,3/�GHY
GDVGIPW��������IRUPDW�GDVG�LQ�/LQX[�IRUPDW
PNH�IV���������PDNH�D�H[W��ILOH�V\VWHP�RQ�GDVG
PRXQW�WKH�GDVG
PNGLU�ERRW�DQG�FRS\�ERRW�LQIRUPDWLRQ
HGLW�SDUP�OLQH
VLOR��������FUHDWH�,3/�UHFRUG�RQ�GDVG

boot record

FS
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home

dev etc lib sbinbin usr

/

bin temp sbin man

/

root filesystem

/usr filesystem

mount operation
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dev etc lib sbinbin usr

/

root filesystem
home bin temp sbin man

usr

/usr filesystem

FRPSOHWH��KLHUDUFK\�DIWHU�PRXQWLQJ��XVU
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,QVWDOO�DSSOLFDWLRQ�VRIWZDUH���SDFNDJHV
530�IRUPDW�FRPHV�LQ���IODYRUV
ZLWK�VRXUFH�FRGH��WDU�ILOH�
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