Xinu Programmer's Manual

Version 7.9 (PC)
(XINU IS NOT UNIX)

The Xinu Programmer'$/anualcontainsa descriptionof the Xinu software.It
has been dividenhto sectionsfollowing the style of the UNIX Programmer'sManual
This introductionoutlineshow to compilea C program,load it alongwith Xinu, and
execute the resulting image.

The body of the manualgives a tersedescriptionof Xinu proceduresandthe
detailsof their arguments it is intendedasa quick referenceor programmersnot as
away to learnXinu. Sectionl describesommandghatrun on the PC underthe Xinu
shell. These commandsallow the user to peer into the system by formatting
informationfrom internaldatastucturedike the procesdable. Somecommandsllow
the userto exercisedatacommunicationgunctionslike sendingdatagramsSection2
describesXinu systemcalls that programscall to invoke operatingsystemservices.
Section 3 describes proceduresavailable from the Xinu libraries. (From the
programmer'gpoint of view, thereis little distinction betweenlibrary routinesand
system calls). Section 4 describes the Xinu device drivers.

As in the UNIX manual,eachpagedescribesone command,systemcall, or
library routine; sectionnumbersappearin the pageheaderas "(digit)" following the
nameof the program.Within a section,all pagesare arrangedin alphabeticalorder.
Referencesvavethe sameform asheaderge.g.,"getc(2)"refersto the pagefor "getc”
in section2). Relatedcommandsare sometimegnentionedon one page (which may
make it difficult for beginners to find them).



A Short Introduction to Using Xinu

Overview. To run a programunder Xinu, you createthe sourcefile, invoke
conventionaldevelopmensoftwareto compile and link the programalong with the

Xinu system. Once a complete memory image has been produced, it can be esecuted

an application frooMSDOS.During executionthe Xinu OperatingSystemtakesover
the PC and handles the keyboard, display and network devices.

Developmentcommands. The development environment consists of a
conventionalC compiler, library managerand linker as well as a few miscellaneous
commanddike the UNIX "make" utility. The detailsof thesecommandsanbe found
in your vendor's manuals; examples shown below are for tutorial purposes only.

Compiling programs. The batch commandrun filename invokes the C
compilerto translatea sourceprograminto an objectprogram.If the compilationwas
successfulthe batch commandlinks the object programwith the Xinu library to
produce a memory imageilename.exés then executed.

An Example

DOS environmentsetup. Always run c:\xinu79\pcxnet.babefore doing any
Xinu development. This batch file sets up the MSDOS environment.

Create a C program.Shown below is a C program thatntsthe string "Hello
world." on the consoleand exits. Createthe file in c:\xinu79\pcxnet\imairusing a
programmer's editor.

[* example C program in file example.c */
xmain()

printf("Hello world.\n");
xdone();

Compile. Compileandrun the programwith the commandrun example The
compiler will compile the C program,link it with the Xinu library and producean
executable calledxample.exaVhenthe PCthenexecuteexampleyouwill first seea
few startup messages:

C:\XINU79\PCXNET\MAIN>example
Initializing . . .
Disk read error 80H reading drive O

XINU Version 7.9 PC (1-Jun-93)
651376 real mem
340480 base addr
310896 avail mem

Hit any key to continue . . .



Thescreenwill now clear,a networkinitialization messagevill appearandthe output
from examplewill be displayed.The disk read error is of no concern,it simply
indicates that there is no disk in drive A:.

SystemTermination. Wheneveran xdone() is executedor <ctrl-break> is
pressedthe Xinu systemterminatesand control is passedback to MSDOS. The
termination message appears:

-- system halt --

XINU 7.9 terminated with 19 processes active
Returning . . .

Xinu startedxmainasa processwhich wasstill runningwhenxdone()was executed.
TheotherprocessesverecreatedvhenXinu initialized. They handlenetworkservices
and devices.

Xinu Directory Organization

The Xinu softwareis distributedasa self-extractingarchivecalledxinu79.exe.
It is availablefrom csc.canberra.edu.am/publ/ise/xinu.Thefile shouldbe copiedto a
hard disk and then executed. The following directory tree will be generated:

C:\XINU79
——BIN editor, compiler, make etc
——BAT make make batch files
——LIB library dependency files
——PCXNET
| ——MAIN xinu.c
| ——LIB xinu libraries
| ——BAT batch files
| ——SRC all source files
——ARP
——DGRAM

——NET
——NETAPP
——SHELL
——SNMP
——KERNEL
—TCP
——TCPD
——CHARDEVS
——UDP
——UTILS
——CONFIG
——MISCDEVS
——DISKDEVS
——SERIAL
---TCL




Altering the Xinu System

Xinu canbe expandedndcustomizedbecausét is distributedassourcecode.
In fact, before running Xinu for the very first time, a working system must be
generated. To do so, perform the following steps:

cd c:\xinu79

C:\XINU79\pcxnet setup the MSDOS environment
C:\XINU79\PCXNET\MAIN>src .

C:\XINU79\PCXNET\SRC>make lib

The entire Xinu systemwill now be compiled. This takes about 20 minuteson a
16MHz 386SX system with 1 Meg SMARTDRIVE. Note thatanenvironmenspace
of 4096 bytes is required.

When compilation is complete perform the following steps:

CAXINU79\PCXNET\SRC>main
C:\XINU79\PCXNET\MAIN>make
C:AXINU79\PCXNET\MAIN>xinu

Xinu will now executeand presenta login prompt. After login, a shell will be run,
which interpretscommandscontained in a file called startup This file currently
contains commands which createo shellsanda statuswindow. Keyboardinput goes
to thewindow in which the cursorblinks. The PC function keyscanbe usedto switch
between windows.

WhencustomizingXinu, alwaysdo a makein anydirectorycontainingC or ASM files
which havebeenaltered.If you haveaddedsourcefiles to the systemdo a makemake
in the directory containing those files, then do a make This will generatenew
dependencyiles. Make will compile (or assembleglteredsourcefiles and add the
objectsto the relevantlibrary file. Thenswitchto the main directoryanddo a make
Thiswill generatea new xinu.exeusingthe updatedibraries.Changego the contents
of theh directory will require anake libin thesrcdirectory.

Writing Xinu Shell Commands

All commandswhich the shell recognizesare containedin src\shell\cmd.c This file
must be edited and recompiled when you add a new command to the shell.

The shell executesall commandgexceptbuiltins) in a separateprocess.Before the
process executing a command is resumed, the standard 1/0 deeicadirectedf the
userrequestghis on the shellcommandine. A shellcommandotherwiseinheritsthe
standard 1/0O devices of its parent (the shell which started it).

The shellpasse&xactlytwo argumentgo the commandnargsandargs You should
read Sectioril of "An Introductionto C" if you arenot familiar with the UNIX string
argument passing convention.



Shell commandsare containedin src\shell and are namedx_name.c(where name
representshe nameof your new command) After you have codeda new command
you mustdo a makemakan the src\shell directory followed by a make You then
switch backto the main directoryanddo a make Thenyou start Xinu andyour new
command should appear on the help screen and should be executable.

Har dwar e Requirements

Xinu 7.9 hasextensivel CP/IP supportandthusrequiresa network adapterin
orderto run. ETHERNET devicedriversfor the WD8003Eand 3C503adaptersare
provided. The distribution software has been configured for 3C503 using Int 5.
Memory mappingof on-boardRAM hasbeendisabled.Xinu 7.9 currently supportsa
serial device on COM2:. The device can be reconfigured to use COML.: if required.

A cut-down version of Xinu with no networking support is available from
csc.canberra.edu.au in /publ/ise/xinu/cs2. This version will not be updated in the future.
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Bug Reports

Please send all bug reports to chrisc@ise.canberra.edu.au.
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