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REVISION RECORD

M68KSYSGEN/D7  -- March 1985. Reflects the following software Tlevels:
VERSAdos 4.4 and Link 1.8. Adds support of the MC68020, VMO4, MVME120,
MVME121, MVME122, and MVME123. New features: SYSGEN is now done under
catalog name of system to be made using one generic SYSGEN command file,
&.VERSADOS.CD.  SYSGEN Tisting only lists drivers that were included. It is
easier to configure system for drivers and to add independent drivers. All
information is derived from system and driver configuration INCLUDE files.
The SGSYMBL.LO is an optional pass two processor that generates a readable
cross reference listing file (SYMBOLS.LS) of the parameters used during a
SYSGEN.

M68KSYSGEN/D8 -- November 1985. Adds support of the MVME117, MVME130, and
MVME131 VMEmodules. Makes minor corrections to the manual, incorporates
boldface type in input/output examples, and adds a keyword index.
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CHAPTER 1
GENERAL INFORMATION

1.1 [INTRODUCTION TO SYSGEN

The VERSAdos System Generation Facility (SYSGEN) allows the user to custom-
generate an operating system to suit a particular application. An operating
system can be built around the RMS68K kernel, or the standard VERSAdos system
furnished for a computer system can be customized. To generate a new
operating system, a SYSGEN command file is edited by the user, using SYSGEN
commands that establish parameters for the desired system configuration. A
usable operating system boot file is created by performing the SYSGEN boot
file process on the command file. To do a SYSGEN, the minimum memory
requirement is 384Kb; however, 512Kb is required for EXORmacs and may be
required for VMEmodule-based and VMO4-based systems because of the additional
disk controllers, drivers, and/or page sizes for Memory Management Unit (MMU)
operation.

To enable SYSGEN to run in 384Kb of memory, Device Control Blocks/Channel Data
Blocks are assembled individually and linker/merged dynamically as required.
The "VERSAPT" patch files are also built dynamically as modules are used.

Each product or system type (refer to Table 1-1) has four SYSGEN support files
furnished:

a. A copy file named <system>.COPYSGEN.CF
b. A switch file of boards for the system named <system>.CNFGDRVR.CI

c. A conditional INCLUDE file (based on the switch file) named
<system>.IFDRVR.CI

d. A system dependent file named <system>.SYSTEM.CI

There are several generic files also furnished:

a. &.VERSADOS.CD Contains the SYSGEN commands and parameters and
INCLUDE statements. Note that the ampersand (&)
represents a null catalog.

b. STD.SYSGEN.CF Invokes the &.SYSGEN.CF file with the default
arguments and creates all listing files.

c. NOLIST.SYSGEN.CF Invokes the &.SYSGEN.CF file with the default
arguments but does not create the SYSASML.LS
listing file.

d. &.SYSGEN.CF Executes the SYSGEN process with specified
arguments (user defined or default).

1 MICROSYSTEMS
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TABLE 1-1. Command and Chain Filenames

PRODUCT USER CATALOG SYSTEM CONFIGURATION
TYPES NUMBER <system> INFORMATION INFORMATION  CONDITIONAL
EXORmacs 9998 EXORMACS SYSTEM.CI CNFGDRVR.CI  IFDRVR.CI
VME/10 9998 VMES10 SYSTEM.CI CNFGDRVR.CI ~ IFDRVR.CI
VMO1 9998 VMOl SYSTEM.CI CNFGDRVR.CI  IFDRVR.CI
VMo2 9998 VM02 SYSTEM.CI CNFGDRVR.CI  IFDRVR.CI
VM03 9998 VMO3 SYSTEM.CI CNFGDRVR.CI  IFDRVR.CI
VM04 9998 VM04 SYSTEM.CI CNFGDRVR.CI  IFDRVR.CI
VMC 68/2 9998 VMO2 SYSTEM.CI CNFGDRVR.CI  IFDRVR.CI
MVME101 9998 VME101 SYSTEM.CI CNFGDRVR.CI  IFDRVR.CI
MVMEL10 9998 VMEL10 SYSTEM.CI CNFGDRVR.CI  IFDRVR.CI
MVMEL117 9998 VMEL17 SYSTEM.CI CNFGDRVR.CI  IFDRVR.CI
MVME120/121 9998 VME120 SYSTEM.CI CNFGDRVR.CI  IFDRVR.CI
MVME122/123 9998 VME122 SYSTEM.CI CNFGDRVR.CI  IFDRVR.CI
MVME130 9998 VME130 SYSTEM.CI CNFGDRVR.CI  IFDRVR.CI
MVME131 9998 VME131 SYSTEM.CI CNFGDRVR.CI  IFDRVR.CI
NOTE: Al1 systems use command file &.VERSADOS.CD.

A1l systems use copy file <system>.COPYSGEN.CF.

A11 systems generate bootable file <system>.VERSADOS.SY.

If all parameters in the furnished VERSAdos (as listed in the appropriate
<system>.CNFGDRVR.CI, <system>.SYSTEM.CI, and &.VERSADOS.CD files), agree with
the user system configuration, the bootable <system>.VERSADOS.SY file may be
used as 1is -- with no modification or SYSGEN. The appropriate configuration
file (<system>.CNFGDRVR.CI) can be 1listed and examined to determine which
boards/drivers are online in the corresponding standard bootable VERSADOS.SY
file, and whether changes are necessary. The command, chain, and INCLUDE
files for each target system are identified by their catalog name <system>.
(Refer to Table 1-1.)

To perform a SYSGEN, run the <system>.COPYSGEN.CF chainfile to copy all the
required files (including equate, macro, and UTILIB.RO), for that system into
a user defined account. After the completion of COPYSGEN.CF, run the
STD.SYSGEN.CF to invoke the SYSGEN process. SYSGEN must run under a catalog
equal to the system type; e.g., to run an MVME120 SYSGEN in user account 9100
on hard disk volume SYS, enter the command:

USE SYS:9100.VME120
The file STD.SYSGEN.CF produces three listing files:

a. <system>.SYSLIST.LS Lists the output of the SYSGEN process.

b. <system>.SYSASML.LS Contains the 1listings from the assemblies and
links that were done during the SYSGEN process.

c. <system>.SYMBOLS.LS Contains a Tlisting and cross-reference of all
symbols and parameters with their values.

2 MICROSYSTEMS
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If the user does not want the SYSASML.LS file produced, run the file
NOLIST.SYSGEN.CF. Using NOLIST.SYSGEN.CF reduces the time used by SYSGEN.

Chapter 2 presents the SYSGEN command syntax, both for the furnished chain and
command files and for invoking SYSGEN directly on a user-written command file.
Chapter 3 describes the SYSGEN command set. Chapter 4 describes the SYSGEN
ROM capability.

Appendix A discusses control blocks and tasks. Appendix B describes hardware
and software configuration. Appendix C contains listings of typical Motorola-
furnished command files (for a VME/10 system both before and after SYSGEN is
performed) and shows a typical SYSGEN-generated system map. Appendix D
contains definitions of the SYSGEN parameters. Application INCLUDE file
examples for both an assembly task and a Pascal task are shown in Appendix E.
Appendix F contains an extract from a system SYSGEN listing.

1.2 DESCRIPTION

Some system attributes that can be tailored using the SYSGEN commands include:
a. Type and number of devices.
b. Number of users.
¢. Number of logical units per user.

d. Amount of memory space for Global Segment Table (GST), Trace Table
(TT), and Device Connection Queue (DCQ).

e. Number of files.

Since a file of commands is required as input, SYSGEN operation is similar to
chain mode. However, all commands in the input file must be from the SYSGEN
command set. The commands can reference source files, relocatable modules,
and loadable modules that can contain tasks or code for execution in the
supervisor mode. Adjusting the SYSGEN process to tailor the resulting file
for a particular system configuration is done by modifying SYSGEN commands in
the input command file. Source files may also require modification. Figure
1-1 shows a typical example for some SYSGEN commands including the main inputs
and outputs.

SYSGEN handles module streams. A module is either a process or a task. A~
process includes code that runs in supervisor mode. A task includes code that
runs in user mode and has Task Control Blocks (TCBs) and Task Segment Tables
(TSTs), built by SYSGEN, associated with it. During the SYSGEN procedure, all
process and task load module files are merged into a single output file
suitable for boot loading.

SYSGEN is a text processor/substituter that controls the assembly and 1ink of

modules required for VERSAdos. Figure 1-2 shows the system flow of how SYSGEN
controls these modules.

MICROSYSTEMS
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1.3 NOTATION

The following conventions are used in the command syntax, examples, and text
in this manual:

< > Angle brackets enclose a "syntactic variable" that is to be
replaced in a command 1line by one of a class of items it
represents.

boldface A boldface string is a literal, such as a command or a program
strings name, and is to be typed just as it appears.

| This symbol indicates that a choice is to be made. One of
several items, separated by this symbol, should be selected.

[ 1] Square brackets enclose an item that is optional. The enclosed
item may occur zero or one time.

[ 1... Square brackets followed by periods enclose an item that is
optional/repetitive. The item may appear zero or more times.

Operator inputs are followed by a carriage return. The carriage return is
shown as (CR) if it is the only input required.

1.4 RELATED DOCUMENTATION

The following publications may provide additional helpful information. If not
shipped with this product, they may be obtained from Motorola’s Literature
Distribution Center, 616 West 24th Street, Tempe, Az 85282; telephone (602)
994-6561.

MOTOROLA
DOCUMENT TITLE PUBLICATION NUMBER
M68000 Family CRT Text Editor User’s Manual M6SKEDIT
M68000 Family Real-Time Multitasking Software M68KRMS68K
User’s Manual
VERSAdos to VME Hardware and Software Configuration MVMEVDOS
User’s Manual
VERSAdos Data Management Services and Program Loader RMS68KIO0
User’s Manual
M68000 Family VERSAdos System Facilities Reference Manual M68KVSF
M68000 Family Resident Structured Assembler M68KMASM

Reference Manual

MICROSYSTEMS
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FIGURE 1-1. SYSGEN Command Pictorial

5 MICROSYSTEMS



GENERAL INFORMATION

(2 30 T 193yS) MaLAUBAQ NIDSAS “2-T JYN9I4

UOTIRINBTIUOD NEBY ITROHGY PRE

110Xsv19N0  3aNTONI

I

(4dk) JAIUTIO [eIOT I0§ JIATIP Y[4 PpE
| oauavias sanion -+

04301 03 11ed Y4 ppe pue use
OV'ALOVId D01 WSV

—’ SJ3A1Ip PA}03|as ||v

ooy satnpow Oy 301 MBI
1 1O°N3900re 3an1aNI

¥1d 104
ITTS WNTNT ¥AISAS Te20T

| 1s007vidcwasshs) | |
pjdwexy

047307 0% 310d ISeT PPR 9 NSP
DY AN 01 NSV |+

12 BAY0DIND <UR1SAS) UT sanfea
YN TS U0 DISRG 3TTH TRUOTI TPUOD

[ 1D°AHCAMAA S 30NT0N! —l'l..'— 13" HAHQ I (Waisksy  3ANTONI —l.v

WAYSAS UT SPIEOG 40 I[T5 YRS
—FO.I>¢DO¢20AE8¢.>$ mﬁ_Dn_OZ_— "

LD AHO00 . 30NTONE —

4

Ty SINMRIRD WISAS 31ePTTRA

218y 3le SwWAIT Pajeral ISATIp ﬁ.E :

I2’HYdIvA™® 30NTONI

M) mororoLA

$a18AS
107 IN3LSAS CWalshsy  3gNTONI

395440 S53IPPR 93005 /] IONS PR
10°SS3800vY'0IS  3aNIONI

AT} REPWIRUT
491-55019 TRUOTIdO

.'— AS SINASHS (Waishsy _

3[T4 DUNST] §91-S50I9 TRUOTIC0
| s1708As cwarshsy |

13 333090 3TARI00Q
AS'SOOVSHIA CUIdIsAs)

SBUTISTT WTT/VSe UabsAs
SV INSVSAS Cwianshs) |

BUTISTT DU URDSAS

] STISIISAS Cwaishs) |

(RTIMQ ATTEITVRAD)
DPIITABIL SHNRT AR SPpe

(Wnss ap Ul ST "PQ GIEIWA 10
PA NdD VO TR 071 ST PISH ATUO)
S135}30 SS3Ippe Tauueyd 0/] ppe

13'SS3600v' 301 30N TONI

04°00] 3w 03 3aed 3SATH wse
OV'NID3I8'I0! INSY _ >

ATeIqTT TeUTVI®) WTT
I 9TEIINHIL ANIT |

Ty Arelqry euruia
1081 WNEIL 8 3ANIONH—wf
3TL AIRIQUL 1aaTIp
10°819AH0"®  30NTONI |

oJuT 3dA} Tavueyo TRUTMIAY NSR
I DV'3dALHOL NSV

T4 AIRIQTT IIATID WTT

i 9T8AHT MNITH——
2Ty poreard uelsiy

[ 10°si cwsaasAsy 3aNT19N1 |

— 30'1dVSHIA CWR1SAS> NIYHD

1=

UOTIRI0AUT PO Welshs

<] 00°s00vSHIA® NIDSAS le—]

]

MICROSYSTEMS



GENERAL INFORMATION

M) mororoLA

(2 40 Z 199YS) M3aLAUBAQ NIOSAS 2Z-T 34N9I4

| ST LINISAS HNITH—

e)ep RZTIERIIUT wse

i OV LYALINI'S INSY |

L(0IH Qv _"xx9: TONW0) 559001d

10°'AH00d  I0NTONI
SIS O - I
IO'NIS0H  30NIONI

OTHIAVO T AININON
10 9THIGVO T NN

| 97i0wNes e e

NI
I sviomwmiqwaistsy Lysy)—»
97133 AN
10°SO0VSHIA HATNINON
O LSS T 10 19'SOAVSHIAHO NN
30N1ONI

DTS MNIN

10°S00VSHIA 133 30NTONI |—»

DV'HXI'SING INSY

10°SO0VSHIA ' SINS m_DD._OZ_lT'

O71SH4 MNIT

13'SO0VSH3A ' SOISHA m_DD.._OZ_T

9TSOl MNIT

OV'HXI'SH4 WNSY

| ovabsviias wsv—+—]  10xsviare 30nom

I3ZTTRTITUT NAISAS ppe
10°LINISAS™® 3GNTONI

I132TIR I TUL TauuByd 0/1 ppe
{ 12'1001"0 3GNT0NIH—»

DT INIJOL XNIT

OV INISOI NSV

I3ZTIBIIUT 0/1 Ppe

l 11013 3aNToN |

OV LIOINGOY  INSY

OV IHVIS 1II NSV

OVIOI'SING NSV

OV'ISINSO SV

T3°NSVL9IND '3 VT SINEeA
YoLIAS U0 PIseq [Ty [eUoTiIPUOd

108530010 J31-SS01) TeuoTAdo

L

OT1GNASIS 8

MICROSYSTEMS



@ MOTOROLA

THIS PAGE INTENTIONALLY LEFT BLANK.

GENERAL INFORMATION

MICROSYSTEMS



m—

@ MOTOROLA INVOKING SYSGEN

CHAPTER 2
INVOKING SYSGEN

2.1 GENERATING AN OPERATING SYSTEM USING SYSGEN

After the configuration and/or system files have been written or modified for
the wuser configuration using the VERSAdos Editor, the SYSGEN facility must be
called to create the new bootable VERSAdos load module. SYSGEN may be called
directly or by executing either of the furnished chainfiles, STD.SYSGEN.CF,
NOLIST.SYSGEN.CF, or &.SYSGEN.CF, to execute on the furnished command file,
&.VERSADOS.CD. The configuration file contains descriptions of the user-
changeable parameters and 1is the place where most changes are made. The
system file also contains some user-changeable parameters. Specific driver
items are found in the specific driver-related files.

Paragraph 2.2 contains instructions and the command 1ine syntax for invoking
SYSGEN on the furnished chainfiles, which then automatically operate on the
furnished command files. To invoke SYSGEN directly on a command file, use the
command line syntax in paragraph 2.3.

2.2 USING THE FURNISHED SYSGEN FILES

The procedures below apply to the VERSAdos releases for multi-user hard disk
and single-user hard disk.

2.2.1 SYSGEN Steps
SYSGEN is performed on a hard disk. The steps required are:

a. Log on to the system default volume as user number 9100. This user
number is the one normally reserved for SYSGEN processing; however,
the user may elect to log on with a different user number. User
numbers 9500-9999 are reserved for system use and should not be used
as SYSGEN account numbers. Do not use user number 0 because the
VERSADOS.SY file created will overwrite the existing VERSADOS.SY file
under user number 0, and the system may not be rebootable.

b. To set up the volume, user number, and catalog (system type), issue a
USE command where the SYSGEN will be done (for example, USE
SYS:9100.EXORMACS) .

c. To copy all the necessary files into 9100, including equate, macro,
and UTILIB.RO files, invoke the appropriate copy chainfile (e.qg.,
19998 . EXORMACS.COPYSGEN.CF).  The chainfile contains documentation of
the syntax for vrunning the chainfile. The -<system>.COPYSGEN.CF
chainfile automatically sets the catalog to the correct system.

NOTE: The MVME600-series drivers will not be copied (default). Refer
to the chainfile documentation for details.

MICROSYSTEMS
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d. Modify the <system>.CNFGDRVR.CI file to select the board configuration
for your system. Normally, this is all that needs to be done for most
systems. You may optionally need to modify the <system>.SYSTEM.CI
file, the &.VERSADOS.CD file, or specific driver files for non-
standard media units. These files will have names such as
&.M320DRV.CI and I0C.M320DRV.AG.

e. Start the SYSGEN process by invoking STD.SYSGEN.CF or NOLIST.SYSGEN.CF
while under the catalog of the system being SYSGENed, or use
&.SYSGEN.CF directly. Refer to these chainfiles for details on their
usage. STD.SYSGEN.CF creates three 1isting files (.LS) and a bootable
VERSAdos file (<system>.VERSADOS.SY) in the default account number/
catalog. The first listing file is called <system>.SYSLIST.LS and
contains all SYSGEN commands. The second 1listing file is called
<system>.SYSASML.LS and contains all SYSGEN assembly and 1link
listings. The third 1listing file is called <system>.SYMBOLS.LS and
contains a cross-reference listing of the system symbols used.
NOLIST.SYSGEN.CF creates two 1listing files (<system>.SYSLIST.LS and
<system>.SYMBOLS.LS) and a bootable VERSAdos file (<system>.
VERSADOS.SY) in the account number/catalog (<system>.SYSASML.LS is not
produced).

f. Log off the system.

g. Log on as user 0 and save the current version of VERSADOS.SY by
renaming it PRIOR.VERSADOS.SY. Then copy the new VERSADOS.SY from
your SYSGEN account number to user 0.

h. Boot the new VERSAdos operating system by the usual method.

2.2.2 Driver Configuration File

The SYSGEN driver configuration file is <system>.CNFGDRVR.CI, where <system>
is the name of the target system. This file consists of flags for each
possible board type allowed in the system and any parameters required for the
boards. This file is normally the only one that needs to be modified for most
SYSGENs performed to add or remove standard device drivers. All other
parameters are derived from these board switch parameters.

The as-delivered setting is for the standard VERSAdos operating system for
that particular system.

2.2.3 System Dependent File

The system dependent file is <system>.SYSTEM.CI, where <system> is the name of
the target system. This file contains parameters for the system’s CPU board
and the overall system itself. The user should not have to modify this file
for normal SYSGENs.

10 MICROSYSTEMS
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2.2.4 Conditional Driver INCLUDE File

The SYSGEN conditional INCLUDE driver file is <system>.IFDRVR.CI, where
<system> is the name of the target system. This file contains conditionals
based on the board switches in <system>.CNFGDRVR.CI to include only those
drivers necessary to support the boards that have been configured into the
system. The user should never have to modify the conditional INCLUDE driver
file unless device drivers are being written for custom boards not supported
by standard VERSAdos. (Refer to the Guide to Writing Device Drivers for
VERSAdos, M68KDRVGD.)

2.2.5 SYSGEN Execution

When all SYSGEN files have been modified to reflect the desired configuration,
SYSGEN may be executed. This is usually done by using one of the furnished
chainfiles. After logging on to the appropriate volume as user 9100 with
catalog equal to the system type of this SYSGEN, the user should type in the
following command 1ine:

=STD.SYSGEN.CF
This starts a standard SYSGEN with two listing files (.LS), one boot file
(.SY), and one cross-reference file (.SY) to be generated. This chainfile

does a NOARG and calls &.SYSGEN.CF to set the default conditions. You may
optionally use &.SYSGEN.CF directly by entering the command line:

=&.SYSGEN.CF <argl>,<arg2>,<arg3>,<argé4>,<argb>

where:
<catalog> 1is set to the system type and <arg-n> are arguments.

NOTE: Entry of all arguments is not necessary because each
has a default value. Separating commas are required,
however, whether defaults are used or not.

<argl> Command filename. Default: &.VERSADOS.CD
<arg2> <temporary volume>:<user number>/<boot file>. Default: Logon

volume name and user number. Refer to paragraph 2.3 for
description of <temporary volume> and <boot file>.

<arg3> List device or filename for SYSGEN messages. Default:
<system>.SYSLIST.LS.
<arg4> Reserved for future use.
11
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<arg5> Listing device or file. Default: <system>.SYSASML.LS. Legal
devices are #, #PR, #PR1, #PR2, #PR3, #NULL, or a filename.
A1l assembly 1listings and 1link maps are directed to the
specified device or file. If <arg5> is a file, SYSGEN.TF is
used as a temporary 1listing file to hold assembly and link
listings before being copied to the desired output file, using
the COPY utility with the append (;A) option. If <arg5> is
#NULL, no assembly and link listings file is created. Due to
restrictions in the SYSGEN Tliteral substitution process,
<arg5> cannot contain more than 30 characters.

The resulting boot file, <system>.VERSADOS.SY, is built under the user default
volume and catalog.

The user can run the NOLIST.SYSGEN.CF file to do a SYSGEN with only the map
and cross-reference listings. This reduces the time used by SYSGEN.

&.SGSYMBL.LO is an optional part (pass 2) of &.SYSGEN.LO that is run to create
a readable output 1listing file from the resulting cross reference file,
SGSYMS.SY, built under the user default volume and catalog.
NOTE
If the SYSGEN is ended prematurely, clear the arguments
with "=NOARG" before reinvoking the SYSGEN chainfile.

EXAMPLE

=NOARG
=USE 9100.EXORMACS
=4.SYSGEN.CF ,,SYSLIST.LS,,SYSASML.LS

This command executes the furnished chainfile &.SYSGEN.CF. The defaults used
are:

<argl>= &.VERSADOS.CD
<arg2>= logon volume and user number.
<arg4>= null

12 MICROSYSTEMS
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2.3 INVOKING SYSGEN DIRECTLY

The following command 1line invokes SYSGEN directly. Note that the supplied
SYSGEN command files require additional arguments to be defined in the ARG
command. These additional arguments are defined automatically when using the
appropriate SYSGEN.CF chainfile. Thus, it is recommended to invoke SYSGEN
through the chainfile instead of directly.

=SYSGEN <command file>[,<temp vol>|,<temp vol>/<boot file>|,/<boot file>|,]
[,<1ist device>][;<options>]

where:
SYSGEN is the command mnemonic.

<command file> is the name of the file containing the SYSGEN commands.
The extension defaults to CD. Volume ID, user number, and
catalog default to user defaults. Command filenames may be
concatenated with a slash (/) between them (e.g.,
SYSCMD1/SYSCMD2/SYSCMD3). SYSGEN processes the three files
as if they were one continuous file.

<temp vol> is the volume name and user number for the temporary output
file(s) created by the utility. Defaults to the logon
volume name and user number if not specified.

<boot file> is the name of the boot file created by the utility. If
not specified, the volume ID, user number, and catalog
default to the user defaults, and the filename and
extension default to VERSADOS.SY. An existing file is
overwritten.

<list device> is the name of the device or file where all messages are
sent. (Default is the 1logon device.) If a filename is
specified, the extension default is LS; volume ID, user
number, and catalog defaults are the user defaults. An
existing file is overwritten.

The output 1isting from the SYSGEN process contains all the
SYSGEN command lines as they appeared in the SYSGEN command
fite. A1l processed statements are preceded with the two-
character string ™. ". If the statement was read and not
processed, two blanks precede it. Error messages are
preceded by "%%" and auxiliary information is preceded by

<options> is one or more of the following:

R Causes the operating system to be configured for a
Read Only Memory (ROM) environment.
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When the R option is selected, the TCB is appended to
the end of the boot file in an abbreviated format to
conserve ROM space. After booting the operating system,
this abbreviated TCB is expanded and written to RAM by
the system initializer. The format for this compressed
or "mini" TCB is:

MTCB DC.
MTCBNAME  DC.
MTCBSESSN DC.

*17CB?
<taskname>
<task session>

<monitor taskname>
<monitor task session>
<user number>

MTCBMON DC.
DC.
MTCBUSER  DC.

MTCBLPRI  DC. <priority>
DC. <reserved>

MTCBSTATE DC. <state>

MTCBATTR  DC. <attributes>

MTCBENTRY DC.
MTSTMMU DS.
MTSATTR DS.

<entry address>
32 Task Segment Table MMU information
32 Task Segment Table attributes

DOrEEoOwE—— e

The total length of this compressed TCB is 96 bytes.

The TCBs are built contiguously on disk, with the end of
the 1ist determined by a binary zero taskname.

P Causes the operating system to be configured with
physical addresses only, i.e., configured to run on
a system having no MMUs. For each memory management
segment in the boot file, a physical starting
address is assigned which matches the Tlogical
starting address obtained from the Loader
Information Block (LIB) of the segment.

§ Allows execution of a SYSGEN command file to be
restarted at the beginning -- skipping execution of
ASM, COPY, DEL, LINK, SUBS, and PAUSE commands --
until a prescribed point 1is reached, after which
full processing is resumed. The purpose of the
option is to save time and is normally used when a
SYSGEN command file 1is changed or when SYSGEN
execution has stopped prematurely.

The point where full execution is to resume is
specified as a character string taken from the
appropriate SYSGEN command file line. If there is a
premature stop, look at the SYSGEN 1listing and
specify the next to the last SYSGEN command executed
as the restart point. The SYSGEN program searches
forfthe string, resuming full execution when a match
is found.
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CAUTION

THE RESTART OPTION MUST NOT BE USED AT OR
AFTER THE ASSEMBLY OF IOC.BEGIN.AG AND
BEFORE THE PARAMETER MEMBEG =* IN THE
&.VERSADOS.CD FILE. THE 110C.RO MODULE IS
BUILT DYNAMICALLY AND THE ENTIRE PROCESS
MUST BE EXECUTED CONTIGUOUSLY OR THE I0C.RO
MODULE WILL NOT BE BUILT CORRECTLY. THIS
MEANS YOU CANNOT RESTART AT ANY OF THE
DRIVER FILES, OR WITHIN CNFGDRVR.CI,
IFDRVR.CI, SYSTEM.CI, OR &.VALPAR.CI.

No restrictions are placed on length or content of
the string, which is specified during the following
dialog after execution of the SYSGEN command line is
initiated:

ENTER CHARACTER MATCHING PATTERN FOR RESTART

After the entry of the desired string and a carriage
return, the program responds with:

RESTART OPTION SPECIFIED - MATCH PATTERN IS: xxxxxx

where xxxxxx is the entered string. The entry of a
carriage return initiates the abbreviated processing
of the SYSGEN command file until it matches the
specified string. Then the program displays:

————— NORMAL PROCESS RESUMING FROM RESTART

Resumes full SYSGEN processing and continues to the
end of the command file.

Allows the user to specify the number of user-
defined symbols in the symbol table, thus either
increasing or decreasing the amount of memory to be
allocated for the symbol table. For example:

=SYSGEN SYSCMD,,SYSLIST.LS;T=350

causes execution of SYSGEN, using SYSCMD as the
command file, and SYSGEN sets aside enough memory to
accommodate 350 symbols in the symbol table.
(Default=170.)

If SYSGEN is unable to allocate enough memory, it
displays the message:

"WAITING FOR PHYSICAL MEMORY TO BECOME AVAILABLE!!"
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When SYSGEN has allocated enough memory for the
symbol table, the message:

"PHYSICAL MEMORY HAS NOW BEEN ALLOCATED!!"

displays and SYSGEN automatically continues
operation.

Causes SYSGEN to create a cross-reference file,
SGSYMS.SY  (default), under the user’s current
defaults, which contains information about the
SYSGEN defined parameters and the user-defined
parameters. The dinformation 1in this file is the
parameter name, the value for the parameter, the
file(s) that define the parameter, and the file(s)
that reference the parameter. The SGSYMBL utility
is run to create a readable output listing file,
SYMBOLS.LS, from the SGSYMS.SY file (refer to
paragraph 3.20).
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CHAPTER 3
SYSGEN UTILITY COMMANDS

3.1 THE SYSGEN UTILITY COMMAND LIST

This paragraph presents a brief description of each SYSGEN utility command.
Detailed descriptions of each command follow this paragraph. A SYSGEN command
Tine with an "*" as the first non-blank character is treated as a comment; the
line 1is Tlisted but no processing takes place. Any utility program not
requiring interactive dialog may be invoked from within the SYSGEN command
file by placing an "=" as the first non-blank character, followed by the
command line.

<parameter> is the name of a SYSGEN parameter followed by its value. The
value is in effect throughout the remainder of the SYSGEN
process and cannot be redefined.

=<progname> [<legal args>]

invokes a utility program (where <progname> is the name of the
utility and <legal args> represents any command line input that
is allowable for that utility). The utility cannot carry on an
interactive dialog. Using this capability in the SYSGEN command
file invokes the COPY utility with the append option to produce
a single listing of all assemblies and Tinks.

ABORT forces SYSGEN to abort.

ASM specifies an assembler command 1line that causes ASM to be
jnvoked. Using ASM causes a search for a file with the same
name, but preceded with an X (a SUBSed file). If found, this
"substituted" file will be assembled. This will not occur if
=ASM is used, which invokes the assembler directly.

END ends previous task or process.

ENDC terminates the conditional processing associated with its
associated IFxx directive.

EXCLUDE specifies a segment of a process or task that is not loaded with
the process or task.

IFxx (where xx is EQ, NE, GT, LT, GE, or LE), initiates conditional
processing. -

INCLUDE defines a file to be included in SYSGEN processing.

LINK specifies a source file that contains input to the linkage

editor and invokes LINK.
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MSG causes an operator message to be displayed at the relevant
terminal.

PAUSE halts SYSGEN execution until any character key is pressed.

PC adjusts the location counter maintained during SYSGEN execution.

PROCESS defines the beginning of a process stream of the type that

results in a process being included in the output file. Also
marks the end of the previous task or process if not completed
by an END statement.

SEGMENT defines the beginning of a segment stream of the type that
results in a process being included in the output file. Also
marks the end of the previous task or process if not completed
by an END statement.

SUBS indicates source file(s) where the values of SYSGEN defined
parameters are substituted for the parameter names.

TASK defines the beginning of a task stream of the type that results
in a task being included in the output file. Also marks the end
of the previous task or process if not completed by an END
statement.

3.2 NOTES ON SUBSTITUTION PROCESS

SYSGEN provides flexibility through a two-step substitution process.

3.2.1 SYSGEN Command File

SYSGEN performs inline substitution for each command read from the command
file. First the substitution 1is performed from the 1ist of substitution
parameters previously defined with the parameter command. After all the
substitutions are made for that particular command, another pass is made on
the command for substitutions from the ARG list previously defined from the
ARG session control command. The command file itself is never changed; all
substitutions are made on the memory image of the record after it is read from
the file. After all substitutions are made, the command is processed.

3.2.2 Filename Appearing on SUBS Command Line

Here, substitutions are made in the records read from the file from the
SYSGEN-maintained parameter 1list (built from previous parameter commands).
Refer to paragraph 3.17 on the SUBS command for more detail on this process.
No substitutions are made from the session control ARG list.
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3.3 PARAMETER COMMAND

A parameter remains in effect from the point it is defined until the end of
SYSGEN execution. Only select parameters may be defined. Redefinable
parameters are restricted to those specifying TCB information (covered later)
and those parameters having an ampersand (&) as their first character. A
redefinable parameter 1is one that can be defined at two or more different
places within the SYSGEN command file. The value used is the one associated
with the most recent definition.

3.3.1 Parameter Command Syntax

<parameter name>=<value>[<space><comment>]

<parameter name>=*[+<expression>][<space><comment>]

where:

<parameter name> is the name by which the parameter is known and
referenced. Maximum of eight alphanumeric characters plus
ampersand (&), dollar sign ($), and period (.). One-
character parameter names are invalid to avoid conflict
with session ARG parameters. A parameter name that begins
with an ampersand character is a redefinable parameter,
j.e., it can appear more than once on the left side of a
parameter command statement. It is similar in concept to
the SET directive in the M68000-family assembler. The
ampersand is part of the parameter name and counts as one
character in the name.

= is a required delimiter.

<value> is an <expression>, a <string>, or a <literal>.

* is the current value of the SYSGEN location counter.

+ or - is required if an <expression> follows.

<expression> is an arithmetic expression involving hexadecimal and/or

decimal constants and/or previously defined hexadecimal
parameters. All arithmetic calculations are performed in
integer mode. The operator precedence has multiplication
and division as the highest priority, followed by addition
and subtraction. Precedence of the same priority is from
left to right. Use parentheses to alter the order of
operations.
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<string>

<literal>

<space>

<comment>
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EXAMPLE: $12*(4/(TAG1+TAG2))-2

A dollar sign ($) preceding a constant indicates hex
value. In the above expression example, if TAGI were
previously defined as 0 and TAG2 as 2, the expression
value would be 34. This value is saved internally as the
hexadecimal constant $22. Negative hex expressions are
invalid, e.g., +-$23 and --$23 are invalid.

is a string of up to 30 characters enclosed by single
quotes. To encode a single quote in the middle of the
literal, use two adjacent single quotes. The delimiting
single quotes are saved as part of the symbol.

EXAMPLES: *ABC’
’DON! ’T’

is a string of up to 30 characters enclosed by double
quotes (", or hex code $24). The 30 characters do not
include the delimiting double quotes. The double quotes
are not saved as part of the literal string. To encode a
double quote in the middle of the string, use two adjacent
double quotes.

EXAMPLES:  "LITSTRING®
*AB"*CDEF"

The backslash (\, or hex code $5C) cannot appear in any
string because it is assumed to be a substitution sentinel
and substitution is performed before processing by the
parameter routine.

represents a required blank space.

is a string of characters (maximum of 80, less preceding
characters on that command line).

The value specified by a parameter command can be substituted in any source
file that contains a parameter that matches <parameter name>. (Refer to the

SUBS command.)

EXAMPLE

XX=10
YY=$FO
§S="ABC’
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3.3.2 Special Parameters

The SYSGEN utility reserves a few parameter names for specifying TCB
information. Although these parameters have the same format, they are
restricted to certain values. The SUBS command does not do value substitution
for these parameter names. The five redefinable special parameters are:

INITIAL
PARAMETER MEANING VALID VALUES VALUE
USER Task user number 2 byte <number> 0
SESSION Task session number 4 byte <number> 0
PRIORITY Task initial priority 1 byte <number> 0
STATE Task initial state <string> with a value of: READ
*READ’ (ready)
*WAIT?
*DORM* (dormant)
*SUSP? (suspended)
ATTRIB Task attributes <string> with a value of: *SYST?
*CRIT’

*SYST® System task

*USER’ User task

'RTIM’ Real-time task

*CRIT’ Task is critical to
operating system. If
this attribute and the
’SYST’ attribute are in
effect, the system will
crash whenever the
associated task aborts.

’NOCR’ Task is not critical to
operating system.

A1l task attributes and state settings revert to a default value whenever a
new TASK command is encountered. The default values are: system task,
critical and ready. To minimize the chance of setting the state or attributes
wrong, use ATTRIB and STATE commands associated with the task immediately
following the TASK command. A single ATTRIB command affects only one bit in
the attributes word. Issuing multiple ATTRIB commands for the same task can
affect more than one bit.

NOTE: The STATE command, when issued for a particular task, will overwrite
any of the information set up by a previous STATE command. Thus, only
issue one STATE command for each task. However, SYSGEN does not
enforce this rule.
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The utility completely maintains six additional special parameters. The user
cannot redefine these parameters. Only value substitution is allowed using
the SUBS command. The DATE and TIME parameters are initialized from the
system date and time when starting SYSGEN.

PARAMETER

MEANING

$TCBLST

$TCBRDY

$DATE

$TIME

$RA

$RD

Pointer wused to maintain the 1ist of TCBs. Each task is Tinked
into this 1list and $TCBLST always contains the TCB address of
the last task processed.

Same as above but includes only tasks whose initial state is
ready.

Six-character ASCII date stored as a literal, yymmdd, where yy
is the 1last two digits of the year, mm is the month, and dd is
the day of the month.

Four-character ASCII time stored as a literal, hhmm, where hh is
the hour and mm is the minutes into the hour.

16-bit binary abort code register. When a utility such as ASM
or LINK aborts, $RA contains the abort code, obtained from the
Tower half of A0 when the task aborts.

16-bit binary diagnostic pseudo register. $RD contains the
value that was in the upper 16 bits of DO when a utility such as
ASM, LINK, or COPY terminates. This information normally
reflects error and warning information similar to the RD pseudo
register used in chainfile processing. This register can be
tested within the SYSGEN command file.

EXAMPLE

ASM DRIVER, ,DRIVER
IFLE $C000-\$RD

PAUSE - ERRORS IN ASM
ENDC

In the above example, if the assembler terminated normally, the
pause is not executed. If ASM had aborted, then the pause would
have executed. Refer to the VERSAdos System Facilities
Reference Manual, under the discussion of the CHAIN utility, for
additional information on the RA and RD pseudo registers.
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3.4 ABORT COMMAND
The ABORT command forces the SYSGEN utility to abort.

Syntax
ABORT [comment]

3.5 ASM (ASSEMBLE) COMMAND

The ASM command allows one or more source files to be assembled and a
relocatable module to be generated. Although no check is made, this feature
is only useful if at least one source file had parameter substitution before
the assemble request. The command should appear exactly as is required by the
assembler.

Syntax
ASM <source file>,<object file>,<listing file>[;<options>]
where:
<source file>, <object file>, <listing file>, and <options> are as

described in the M68000 Family Resident Structured Assembler Reference
Manual.

Before invoking the ASM command, SYSGEN searches for source file(s) with the
specified name(s) preceded by X. If found, it uses the substitution file
instead of the corresponding source file. This will not occur if you use the
direct assembler command, =ASM.

EXAMPLE

ASM FMSREF,FMSREF,#PR1;R

This command looks for the substituted filename of <system>.XFMSREF.SA first,
and if found, assembles it (SYSGEN runs under catalog equal to the system

type).
3.6 END COMMAND

The END command causes the processing of the previous task or process to be
completed, or marks the end of the file.

Syntax

END [<comment>]
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3.7 ENDC COMMAND

The ENDC command must be paired with a previous IFxx command. Together, these
commands define a block of commands that may or may not be processed,
depending on the results of the IFxx command.

Refer to the IFxx command description for an example.

3.8 EXCLUDE COMMAND
A segment name from the Loader Information Block (LIB) of a task or process
can be specified on an EXCLUDE command line and can then be omitted from the
output file portion for that task or process.
Syntax

EXCLUDE <segment name>[<space><comment>]
where:

<segment name> is the name of a segment to omit from the output file.
Valid segment names are two, three, or four alphanumeric characters, and
allow ampersand (&), period (.), and dollar sign ($).
For one task or process, a maximum of four EXCLUDE commands can be specified.

These must follow the corresponding TASK or PROCESS command and precede the
terminating statement for that task or process.

EXAMPLE

EXCLUDE DSEG Exclude segment DSEG from the current
process or task.
3.9 IPFoc COMMAND

The IFxx command allows conditional processing of SYSGEN commands and must be
paired with an ENDC command.

Syntax
IFxx <expression>[<space><comment>]
where:
XX is one of the following two-character strings:

EQ, NE, GT, LT, GE, LE.
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<expression> is a numeric expression consisting of SYSGEN substitution
parameters, ARG substitution parameters, and/or hex and
decimal constants. A carriage return or a blank terminates
the expression.

The expression is evaluated in a simple left-to-right scan, and obtains a 32-
bit number. This number is compared to zero and then the xx-specified test is
applied. If the test is true, processing continues in a normal manner. If
the test is false, later command lines are not processed until the terminating
ENDC command is found. Conditional tests may be nested to any depth. An
expression may also be two strings or literals separated by a comma or a
space. A comparison is made on a character basis between the two strings.

EXAMPLE

HDUDCO=4

FDUDCO=2

IFGT \HDUDCO+\FDUDCO
TASK IPC,.IPC
PRIORITY=$D8

ENDC
SYSTYPE="EXORMACS"
IFNE *\SYSTYPE", "VMO2"
MSG These commands would be processed

ENDC

Here, it would process all the statements between the IFNE and ENDC commands.
If the expression contains parameter substitution sentinels, then the
associated parameter must have been previously defined.

3.10 INCLUDE COMMAND

The INCLUDE command allows the user to include a secondary file in the source
input stream.

Syntax
INCLUDE <filename>
The next source stream images are taken from the file named on the INCLUDE

statement. When that file is exhausted, processing resumes with the statement
following the INCLUDE. Nesting of INCLUDE files is allowed (maximum of four).
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3.11 LINK COMMAND

The LINK command allows one or more relocatable modules to be linked together
to produce a loadable module.

Syntax

LINK <filename>
where:

<filename> js the name of a chainfile containing the =LINK command
line followed by any linkage editor command input. The
default extension is CF and the data in <filename> can be
in the same format as a chainfile. The file is not
actually processed as a chainfile, but merely passed to the
Tinker as input. No commands other than comments beginning
with =/* may appear in the Tlink file befdre the =LINK
command.

If parameter substitution in <filename> is desired, precede the LINK command
Tine with a SUBS <filename> command line.  SYSGEN uses the substitution file
(<filename> preceded by X) if one exists.

EXAMPLE

SYSGEN command file: Task stream name and start.

TASK FMS

FMSSTR= * (* represents the current value of the SYSGEN location
counter.)

SUBS FMSLNK.CF Make parameter substitution into FMSLNK.CF.

LINK FMSLNK Link in module FMSLNK.

Contents of the FMSLNK.CF file referenced on the file SUBS command line
{before substitution):

=/* COMMENTS MAY GO HERE (optional)
=LINK ,FMS,#PR; IXHM (= is optional)
SEGMENT 0:0 \FMSSTR
INPUT FMS,FMSX
END
=END (optional line)

Assuming the SYSGEN location counter had the value of $9C00 at the time FMSSTR
was specified, the XFMSLNK file would be as follows after the SUBS is
processed:

=/* COMMENTS MAY GO HERE
LINK, FMS, #PR;IXHM
SEGMENT 0:0 $9C00

INPUT FMS,FMSX

END

=END
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3.12 MSG (MESSAGE) COMMAND
The MSG command outputs text to the logon device.
Syntax
MSG <content>
where:

<content> is a string of characters (maximum of 75).

EXAMPLES
MSG REMOVE VOL 1
MSG MOUNT VOL 2
MSG DEPRESS RETURN WHEN READY

3.13 PAUSE COMMAND

The PAUSE command temporarily halts SYSGEN. Execution continues when any
character key (other than BREAK) is pressed.

Syntax
PAUSE [<comment>]

3.14 PC COMMAND
The PC command allows the user to alter the location counter maintained by the
utility. This counter determines the destination memory locations in the
output file.
Syntax

PC = *[<space><comment>]

PC = *i<expression>[<space><comment>]

PC = <expression>[<space><comment>]

where:

* is the current value of the SYSGEN location counter.

21 MICROSYSTEMS



M) mororoLA SYSGEN UTILITY COMMANDS

+ causes the following value to be added to the value of the
current location counter.

<expression> is a string of hex or decimal digits, up to a maximum of 10
characters, including $. If specified, it must be on a
page (256 byte) boundary.

The new value of the location counter must be equal to or greater than the old
value. The new PC value is sent to the 1ist device. On startup, the counter
value is initialized to zero and updated as tasks and processes are written to
the output file. If the user changes the location counter value, SYSGEN
writes zeros to the output file from the old value up to the new value unless
the PC command precedes any TASK, PROCESS, or SEGMENT commands. In that case,
zeros are not written to the output file. Instead, the new PC value becomes
the starting address of the data in the boot file.

3.15 PROCESS COMMAND

A process stream causes a load module to be processed. After SYSGEN
tailoring, the result is a module that is included in the output file. The
module is transformed into supervisor mode suitable for executive or driver
type application.

Syntax
PROCESS <filename>[<space><comment>]
where:

<filename> is the name of the file containing the load module.

A1l commands between the PROCESS command and the next END, PROCESS, SEGMENT,
or TASK command or end of file constitute a process stream.

Since the process runs in supervisor mode and the MMU is not available, a
process must be written to the output file at the address specified in its
Loader Information Block (LIB). Therefore, if SYSGEN’s location counter is
Jess than the starting address of the process, zeros are written to the output
file until the location counter equals the starting address. An error occurs
if the location counter is greater than the process starting address.

The load address of the last process in the SYSGEN command file is inserted in
the restart vector (offset 4) of the boot file.

EXAMPLE
PROCESS EXEC Process the Tload module EXEC in supervisor
mode.
28
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3.16 SEGMENT COMMAND

The SEGMENT command allows a segment of a load module to be specified for
inclusion in the boot file as a process.

Syntax

SEGMENT <filename>,<segment name>[<space><comment>]
where:

<filename> is the descriptor of the load module file containing
<segment name>. The minimum required is the filename
field. The default extension is LO.

<segment name> is the name of the segment to be included in the boot file.
Valid segment names are two, three, or four alphanumeric
characters, with ampersand (&), period (.), and dollar sign
($) allowed.

A1l commands between the SEGMENT command and the next END, SEGMENT, PROCESS,
or TASK command constitute the segment stream.

The address of the specified segment in the LIB of the load module is ignored.
Instead, the segment is included in the boot file at the address provided by
the SYSGEN Tlocation counter when the SEGMENT command begins execution. A
process generated in this way (by SEGMENT command execution) is not used as a
startup address.

3.17 SUBS (SUBSTITUTION) COMMAND

The SUBS command allows the values of parameters to be substituted in a source
file referenced by the SYSGEN command file.

Syntax

SUBS <filenamel>[,<filename2>...,<filenamen>]
where:

<filenamen> is the name of a source file where parameters are to be
substituted. Default extension is SA. Multiple filenames,
separated by commas, can be specified.

The SUBS command reads the specified source file, examining each record.
Whenever a backslash is encountered, the characters that follow are examined
to determine if they match the name of a SYSGEN parameter. (A backslash
followed by just one of the characters 0-9 and A-Z is ignored.) If no
parameter by that name exists, an error is logged. The utility copies the
source file records with any indicated substitutions made to an output file.
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The new file is given the name of the source file preceded by an X. The
filename portion of <filenamen> is a maximum of seven characters, instead of
the usual eight.

EXAMPLE

SYSGEN command file contains:
NODISK=4
Parameter command lines
DEFVOL="B00T’

SUBS FMSREF

FMSREF contains:
* SET UP SPACE BASED ON NO. OF DISKS IN SYSTEM
DS.B \NODISK*50
SYSDEF EQU \DEFVOL SYSTEM DEFAULT VOLUME

The resulting source file XFMSREF contains:
* SET UP SPACE BASED ON NO. OF DISKS IN SYSTEM
DS.B 4*50
SYSDEF EQU ’BOOT’ SYSTEM DEFAULT VOLUME

The ASM command assembles the new file (refer to paragraph 3.13).

3.18 TASK COMMAND

A task stream causes a load module to be processed. After SYSGEN tailoring,
the result is normally a task that is included in the output file.

Syntax
TASK <fi1ename>[,<taskname>][<space><comment>]v
where:

<filename> is the name of the file containing the load module. The
default extension is LO.
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<taskname> ijs the name of the task. Overrides the name generated by
the linkage editor. Valid tasknames include two to four
alphanumeric characters, with ampersand (&), period (.),
and dollar sign ($§) allowed.

A1l commands between the TASK command and the subsequent END, TASK, SEGMENT,
or PROCESS command or end of file constitute a task stream. The task starts
at the address indicated by the current SYSGEN location counter unless the P
option was specified. If the P option was specified on the SYSGEN command
1ine, there is no MMU, and the task is located in the output file at the
address specified in the loader information block of the task. Therefore, if
the SYSGEN location counter value is less than the starting address of the
task, zeros are written to the output file until the SYSGEN location counter
value is equal to the starting address of the task. An error occurs if the
location counter is greater than the task starting address.

EXAMPLES
TASK  FMS,.FMS Process the Tload module FMS.LO and rename
the task to .FMS.
TASK  PROG.LO Process the load module PROG.LO. The
taskname remains that as defined by the
Tinker.

3.19 OTHER EXECUTABLE COMMANDS

By coding a command line preceded by "=" within the command file, any non-
interactive utility program may be invoked from within SYSGEN. The utility
runs the same as if it had been invoked from within a chainfile. (Refer to
paragraph 3.1.)

3.20 SYMBOL UTILITY (SGSYMBL)

The SGSYMBL SYSGEN pass two processor generates a cross-reference listing file
of the parameters used during a SYSGEN. The input for this utility is the
file SGSYMS.SY under the user’s current defaults. The output is the file
SYMBOLS.LS under the user’s