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Notes:

Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual throughput that any
user will experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the I/O configuration, the storage configuration, and the
workload processed. Therefore, no assurance can be given that an individual user will achieve throughput improvements equivalent to the performance ratios stated here.

IBM hardware products are manufactured from new parts, or new and serviceable used parts. Regardless, our warranty terms apply.

All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used IBM products and the results they may have
achieved. Actual environmental costs and performance characteristics will vary depending on individual customer configurations and conditions.

This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other countries, and the information may be subject to
change without notice. Consult your local IBM business contact for information on the product or services available in your area.

IBM considers a product “Year 2000 ready” if the product, when used in accordance with its associated documentation, is capable of correctly processing, providing and/or receiving date data

within and between the 20th and 2 st centuries, provided that all products (for example, hardware, software and firmware) used with the product properly exchange accurate date data with it.
Any statements concerning the Year 2000 readiness of any IBM products contained in this presentation are Year 2000 Readiness Disclosures, subject to the Year 2000 Information and

Readiness Disclosure Act of 1998.
All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

Information about non-IBM products is obtained from the manufacturers of those products or their published announcements. |IBM has not tested those products and cannot confirm the
performance, compatibility, or any other chims related to non-IBM products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.
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Linux for S/390 history

Linux for S/390 capabilities

The Linux for S/390 way

Linux for S/390 structure

Linux for S/390 under VM

Prepare to build a Linux for S/390 system
Let's do it "hands on"

References
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summer '98: idea is born

autumn '98: skunkwork starts

12/98: first kernel running

01/99: interactive bash

03/99: static ELF

spring '99: Adtech Project

05/99: dynamic ELF

12/99: code drop

12/99: first distribution (120 packages)

© Copyright IBM 2000
==

nd . .
Vﬁwm . Do it the Linux way
Covtf

Two major design principles:

Linux/390 remains Linux

The Linux structure, development rules and coding
style remain unchanged

S/390 remains S/390

The mere S/390 hardware architecture is sufficient
for implementing Linux
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1o o
Established A different Culture:
development Bazaar
process: » flexible (re-) organization
CathedraI-Ster » dynamic processes
» contents always up-to-date
» all tasks in parallel
» no idling
» designed by participants

avs*
an
funiee Linux for S/390 Capabilities

co™

Pure Linux

e ASCII (i.e., no EBCDIC porting issues)

® Needed platform support (as for other architectures)
Requires processor with Relative and Immediate
instruction and CSP instruction support

® 9672 G3 or later

* P/390

e Multiprise 2000, Multiprise 3000

IEEE Floating-Point support

e Uses BFP hardware on G5 and later

e Simulated on other processors
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With the release to open source, IBM did not
¢ Announce a product

e Offer any new services

e Create a Linux distribution

Since that time, IBM did

e Create a new organization in the Enterprise Systems Group

—make all IBM server platforms Linux-ready

— engage closely with the Linux community to help Linux evolve

—make IBM technologies available to the Linux and open source communities
e Linux for $/390 ITSO redbook SG24-4987
¢ Announced

—distributions by SuSE and TurboLinux

—middleware support (DB2-coonect, DB@-UDB, JDK, WAS

— connectors to IMS and CICS, Tivoli endpoint,
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Linux for S/390 characteristics:

» |t runs on a native System, in an LPAR and as VM Guest

» Linux/390 is a true Linux, fully ASCIl-based

Linux/390 specific deltas developed for...

» kernel, binutils, gcc, glibc, gdb, strace

» OSA2-module (OCO)

Patches integrated into official 2.2.14 kernel

First distribution built (available at Marist College)

» contains full System: Development Environment
(GNU-Toolset) and Application Environment

» Systemutilities, Compiler, Debugger, Editors (emacs),
package management (rpm), X11-Libraries and some
X-applications

© Copyright IBM 2000
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W Linux kernel code streams

stable production kernels (even)

2031 2032 2036 / 22,10

development kemels (odd)

2.1.90 2.1.97 2.1.123

Version control under CVS, current stable and development kernels available on WWW
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Development at warp speed

© Copyright IBM 2000
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Development according to the rules of the
open source world

» to have full awareness of architecture, design &
development tasks

» to develop fast and with expected quality

> to release early + often

» to use established open standards

» to proclaim leadership by practicing leadership

Open a new world for S/390 platform with regards
to technical and business targets

Linux for S/390 Structure

» architecture-dependent,
>arch|tecture independent IBM-contributed
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Linux applications
Linux kernel GNU runtime library
g(r)é?l?ec::r':ﬂre = e network protocols filesystems
() ()
agnostic code 2 £ § g
qE, o § =1 common, generic drivers
EG| |28
E S
layer 3 &
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linux
|
[ I I I I I I ]
init kernel mm fs net include arch drivers
® main.c e dma.c e memory.c
eversion.c e exit.c e mlock.c - coda appletalk |- asm-alpha - alpha - block
o fork.c e mmap.c
e module.c ®page alloc.c [ &2 decnet ~asm-arm  —arm I~ char
e printk.c ® swap.c - fat/vfat ipv4/6 - asm-i386 [~ i386 - cdrom
e signal.c  hfs ipx - asm-m68k [~ m68k - isdn
* softirg.c - hpfs x25 - asm-mips [ mips - macintosh
e sysctl.c
- isofs - asm-ppc [ ppc - net
- nfs - asm-s390 [ s390 - pci
= ntfs - asm-sparc [~ sparc - s390
— asm-sparc64- sparc64 - scsi
- sound
— video
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Initialization process
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SystemV init

scripts in
[etc/inittab,
linuxconf as
tool

runlevel O: 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 telinit

runlevel 6: shutdown and reboot

,

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

Virtual File System (vfs)

Il interf;
system call system call interface
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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

open(), close(), read(), write(), seek(), order()

I

ext2fs vfat32 NFG
device driver device driver device driver

/ / VA

1/0 request

hardware device
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Cross Compile Build Process

build system target system

Using gmake.
gce, gas
executables on
build system

make config
make dap
make image

Linux
kernel
sources

/| file

system

kernel
image

AMAARAGRRMALARMAL
ACLRARCARRAGAAMAL
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Linux runs under VM (!)

o Like any other S/390 operating system
e Performs more like CMS than OS/390
VM environment eased porting effort
e Debugging

¢ Boot from virtual card reader

® 3215 console driver

e Minidisk driver (device-independent)
Linux exploits VM interfaces

e Virtual CTCA driver for IP connectivity
¢ I[UCV driver for IP connectivity

© Copyright IBM 2000
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o e Configuration

64MB virtual storage

One 600MB minidisk big fs (CKD, ECKD, FBA)
Virtual console
e Integrated console
® 3215 (P/390, standard VM virtual console)
—Local 3270
= Telnet
=SNA
Network connection
¢ LCS (OSA, 3172)
e CTCA (Real, Virtual)
e |UCV

© Copyright IBM 2000
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" . Partitioning
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VM/ESA

Memory
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et Linux under VM High-speed
1w’ Networking
Network

CICA
TCP/IP 0S/390
Virtual CTCA |
VM/ESA CP
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ic® o
Tac‘i)‘x;;w“"" Networking
Network

TCP/IP

¢

IlUCV

VM/ESA CP

*Turbo G6 projected
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VM-Userid incl. Minidisks/Dasds
e Format the Minidisks and Reserve
¢ Leave Dasd (Linux Dasd type) unformatted

¢ FTP Linux start files Kernel Image, Ramdisk
—=For RDR IPL FTP must be FB 80
= For Tape IPL FTP must be FB 1024

® Create Parm file according to Minidisk and or Dasd
e Get the network parameter

© Copyright IBM 2000
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(-
_ minidisk (mnd-drv)
@ @g e CMS format
@ g e Reserve mdisk
@ = e mke2fs
— minidisk as dasd (dasd-drv)
/F e dasdfmt
¥‘/ e mke2fs
E dasd
dasd 2 e dasdfmt
g e mke2fs
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Téc‘:lf ev one®
o

Pun 1o RDR IPL-RDR FB = 1024

I
Kernel-image initrd
image.vm.bin Build Kernd or initmd
and

@ Parm file RT\T disk’in Parm file @
emory

startup
initrd LINUX Kernel-image
or initmd ]/\[ image.tape.bin
FB =380 |PL-Tape |
P White to Tape
© Copyright IBM 2000
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What it takes to build a Boot/IPL dev
e dasdfmt ----- format dasd in Linux format /F

e mke2fs ----- make a ext2 file system on dasd \[_/
oot recor

e mount the dasd

|

1

—

e mkdir boot and copy boot information =

—1

. . |

e edit parm line E

® silo ---- create IPL record on dasd =

\_‘/
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Wt Filesystem and mount points

bin dev etc lib shin usr

root filesystem

mount operation

home bin temp sbhin man

/usr filesystem

© Copyright IBM 2000
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bin dev etc lib shin usr

root filesystem

home bin temp shin man

/usr filesystem
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Install application software / packages

e RPM format comes in 2 flavors
—with source code (tar file)
—without source code

® Source packages (tar file)

— Configure (config.guess, config.sub)
—Make or Make install

¢ Binary packages (no source file)
[ ]

© Copyright IBM 2000

ysE

© Copyright IBM 2000




page 33-34

e w5
¥ e ‘““,,ca References

com’

"Linux for S/390" IBM Developer Works
o http://oss.software.ibm.com/developerworks/opensource/linux390/
"Linux for S/390" IBM ITSO

o http://www.redbooks.ibm.com/  (search for Linux)

"Linux on $/390 Project" Marist College
o http://vm.marist.edu/linuxvm/

"Linux/390 at Princeton University" Princeton University
o http://penguinvm.princeton.edu/
"Linux for S/390" Thinking Objects Software
o http://linux.s390.org/
"Listserv lists for www.marist.edu" Marist College
o http://www.marist.edu/htbin/wlvlists/
"S/390: The Linux Dream Machine" Linux Today
o http://www.linuxplanet.com/linuxplanet/reports/1532/1/
"VMI/ESA and Linux Resources" IBM
o http://www.vm.ibm.com/linux/

© Copyright IBM 2000

Ma

Technole

~business servers.

inmovation,

"An Introduction to Linux" Neale Ferguson
o http://pucc.princeton.edu/~neale/index.htm
"Java, threads, and scheduling in Linux" IBM
o http://www-4.ibm.com/software/developer/library/java2 /index.html
"Linux on the System/390" Adam Thornton
o http://www.linux390.com/
"Linux for Big Iron" User community Linux/VM
o http://www linuxvm.org/
"Linux on Big Iron" open source IT
e http://www.opensourceit.com/tools/000327_mainframe.html

Bloomberg (Techn. News)
o http://www.bloomberg.com/bbn/technology.html

"IBM kicks off Linux developer program for its S/390 mainframes" InfoWorld
o http://www.infoworld.com/articles/pi/xml/00/03/3 1/00033 | piibmlinux.xml

"Has the Linux 'dream machine' arrived?”” ZDNet News
o http://www.zdnet.com/zdnn/stories/news/0,4586,249 1 800,00.html
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"IBM Unveils Way to Make Mainframes Act Like Hundreds of Smaller Servers"
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"IBM Goes Countercultural With Linux" NY Times

o http://www.nytimes.com/library/tech/00/03/biztech/articles/20soft.html
"Linux livin' large on mainframe" Network World

o http://www.nwfusion.com/news/2000/0403linuxibm.html

"Linux vs Microsoft: Who solves security problems faster" Security Portal
Weekly Newsletter

o http://www.securityportal.com/cover/coverstory200001 | 7.html
"VNU Net: Linux OS boosts IBM's mainframe plans" LinuxToday
o http://63.236.72.248/cgi-bin/printstory.cgi’sn=19634
"Linux/390 in the Spotlight at SHARE 94" Dr. Dobbs Journal
o http://www.ddj.com/articles/2000/0065/0065d/0065d.htm
"Linux on a Mainframe isn't a Joke" Sm@rt Reseller
o http://www.zdnet.com/sr/stories/column/0,4712,2550434,00.html
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