tex.doc

TEX . DO I
bolb Clelent s

o6 July 89
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\ TEX will execute a script of commands from a flle Tt that

! flle’s name 1s Included on the DOS command line which

starts TEX. Additlonally, TEX will execute a script file by
using the DOS fnput redirection mechanism, l.e.,

"tex < tile®™ or by specifying the command flle to a
"Utility Do™ command within TEX.
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TEX provides calendar Ulme service tor the TC2U00 computer’s
operating system. Since the DOS operating system does not
properly deal with daylight savings time, TEX requires that

the TCS master’s calendar clock and DOS times be in UTC
cwnetal into about TEX (GMT) .

This document describes the progtam "TEX®, the TCS Master progtam
t.1 the TC2000 computer.

“TEX® stands tor "Toes EXecutlve®. Some additional features are yel to be lmplemented. As they

Jet done, this document may therefore be fncomplete.
TEX i3 the TCS master program tor the flrst release of the
TC20U0 computer, implementing a4 subset of the tull TCS tnvoking TEX trom the command 1lne
master’s teatures.

TEX takes a lew switches on the DOS command |lne.

TEX provides power on/otf, reset, boclstrap, The swltohes can be typed as any unlque abbreviation or
vxamine/deposit and TTY simulation tunctions, as well as thelr tull

nae s .
dlrect access to the low-level TCS slave functlions. It
yiso conlalns Ioutlines Lo scan the systoem contlguratlon and SAutulbootl causes TEX to automat foally rtead the bootstoap
to tepott Lhat dntormation to the vpetaling system softwate. contigurattion file BOOTCFG.TCL and the slot contiguration
tile SLOTCFG.TCS before execullng any other commands.
TEX provides a "cunsole terminal® tor the operating system These files contlgure TEX tor a patticular installation’s
tunning on the TUSUUU computer.  Chataclels dle passed between hardwale and operational chatacteristics. They ate
the TCS'3 conscle and bufters in the TCL000 cumputer’s menory. described In detall in a later section. TEX then beyglns
| Lo opelate the system as described tor the "Application
See Lhe section "How TEX runs the TC200U system® tor o 1 Kun® command.
discusston of TEX'S operation and how it relates Lo the !
TCoUUU operdling system. Alsu, see Lhe sectlon "Power-un -Menu and -NoMenu control whethel the menu 3ystem
Servicing featules® tor intormation on TEX's support tot displays menus to the user. -Menu, the detault,
servicing the TU2uouu, 13 equivalent to specitylng the commands *Termlnal
| Hardcopy® and "Terminal Menu-On®. -NoMenu turns
TEX provides a number of services Lo the operat ing system at menu displays oft, and 13 equivalent to "Terminal
IUs teguest. These allow Lhe opetating system Lo control | Hardeopy® and "Termlnal Menu-0ri®.
halting, relcading, recoutiguring and monftoring ot the
Buttertly 2 hardware. -TCS-Addr tollowed by a hex number sets the detault slave

address. This ls equlvalent to the ®Utllity Slave®
command at the TEX command level, but 1s provided for use
in batch tlles.

TEX also cuntalns some inltlal diagnostle routlnes tot
Lesting a TCZUUU prucessur hode and Lol settlng board
tevision and serlal number intormation. It i3 expected that
these functions will eventually be moved ovut ot TEX and into
Other programs used by manutacturlng.

-help prints out the list of these command line switches.

A tilename may also be speclitied on the command line. This

TEX is written 1o ©, complled using Mlorosoll © and sun's | will Cause TEX Lo execute the cotmands in that rile as i@ a
PC-NFS, with sources on our Sufi servers. At present, the | "Utllity Do filenume™ had been entered, betore execut ing any
sources and this document reslde in other commands from the keyboard (01 from any redlrected
Jusr/btly?/stc/tes-m/tex/rel. ! {nput stream) .

TEX 13 luaded trom a hard Jdisk or a tloppy Jdisk, runulong Coutiands Lo TEX

under MS-DOS or PC-DOS.
The user intettace to TEX 1s through 4 menu sysCem.

The user interface to TEX Is via a menu system which 1s The status llne of most menus 1s:

casentially the same as that used In other TC2000 system

Jdlagnustic software. TC2000 TEX[% .ya2) verslon nounn®

TEX takes commands from the consule tetmlnal ot the TCS "x.y.2z" 13 the vurrent Jdetault TCS slave address and "nounn®
master. This can be elther a PC-style keyboard and Is the version number of this copy of TEX. When started, TEX
display ot a serial terminal on the TUS master’s COM dlsplays the 1o p-level wend and g command prompt ot *TEX- "
oottt A Scpatate Jevice drlver (SOKIVER.SYS) lwplemcnt s The prompt changes to loclude the pame of Lhe curteht mehu

Vs el sirswt  sed meslem HOrE InteTTeda; when a sub-menu 13 sclected.  Typlog questlon mark = cars Lo




teturn will produce a 1ist of the avallable commands or
sub-menus at any polint.

Comiiands may be entered by typlng elther thelr name or thelrx
number as shown on the current menu. Names may be shortened
to any unlque abbreviation, often (but not always) a single
letter.

Selecting a particular command is Jdone by enterlng the names
ot any submenus between the current menu and the desired
command.  For example, trom the top-level TEX menu, the
*Blink® command i3 reached via the intermediate "Hardware®
subienu.,  The command would be entered as "Hardware Blink"
(U jJust "h L*) from the LOp mwhu. It would be entered as
“Blink® (or just "L*) from the hardware menu. It the deslted
command 13 not In the current menu or its submenus, the
command can 3till be entered by preceding it with a ®/®
Chatacter. bor ezawple, "/h L™ could Le used while the
Suttent menu i3 the "Memory”™ sabmenu.

In this document, comuand names will e shown as it the
top-level menu Is the curtent menu.

When nudier s ate supplicd as atguments to comwands they
gte assumed Lo be in declmal.  Hexadeolmal numbers must
Le specitied by preceding the number with "ox®.  That
13, the number 16 declmal may be specifled ‘elther as
"16" Ut as "0x10".

A4 addresses

Many ot TEX'3 commands reter Uo o Spe: itic TC2oou card
JLa ytoup ol catrds. lu the Jdescriptlons Lelow, the teli

woard address® means o Jdescription of this address atjgument

Lo a TEX vommand. The slplest case o a "card address® 1s a
Jroup of three numbels scparated by dols. For example, the
command "Hardware Blink 0 /.0.1" turns oft the yellow LED on the
plocessol nude card which Is located ftn Lay 1, midplane 0,

slot 1 of the machine.

The thitd tleld oF a card address, the "5t nomber, i
sl3u reter Lo a switeh o Cluck card,  The "slots® SA, b,

KA, KB, CA and CB 1efer to the "A® and "b* Swltoh Derver

cards, Switch Reguestor cards and clock geheratol cards.

Fur example, the command "Hardware Blink v 7.1.RA* tutns ott the
yellow LED on the Regquestor card ot the B switch in bay 7,

widplane 1.

Fol the clock cards, the Bay and Midplane rlelds should be
owltted. For example, the command "Hardware biluk v A%
turns oft the yellow LED on Cluck vcard A,

The third tleld can also be replaced by the letter "yg® and o
hex number trom U Lo FF. This medns 1O use a ltalyel address
contalning a "Group address® as detined fn the TCS slave
documentat fon. The command "Hardware Bllok 0 G4* sonds g
command tu all slaves which respund Lo group addiess 4
(normally all provessor nodes) . The speclal address "ALL® is
recoynlzed as Lhe "broaduast”™ group address.

Card addresses can also contain "wilg ~ards®.  These cause a
Command Lo bu lepealedly execuled Lot cach vl a number ot
sddresses ln succession.  For exanple, *Hardware Blink O
boAr® pertorms a "Hardwate blink u® command Lol each
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existing node in bay 6. And the command "Hardware Blink 0O
* . *.RB" turns off the yellow LED on each existing switch
Requestor card connected to switch B ot the machine. The
®3lots®™ ®C*®, "R*" and "5*" mean both A and B clocks or
switch cards.

In the preceding paragraph, ®"existing®™ means that a card
was mentioned in the slot contiguration file or that it
has responded to a message from TEX sluce TEX was started.
This speeds operations up by skipping cards which are not
actually in the machine. If the *** i3 replaced by o *!%,
however, the wild card will be taken to include all cards
In the described range, even It they have not been heard
trom and are not in the slot contlguration flle.

Flually, a card address can also be an arbiltrary four-dilgft
hex number in the range 000u-7ftt. This nunber will be
placed In the two address bytes of the TUL slave messagoes.
This 1s usetul for testing TUS slave luplementatlons.  The
number ®3907%, tor example, 13 the same as the card address
S e




Mot

sultaty

This section Ilsts the submenus available from the top
level TEX menu.  Next, the lowel submenus and the
individual commands are listed.

Hete I8 the tup-level TEX menu. Each entiy 18 a submenu
except tor Lhe ®"Quit-L0-DOS™ Command. The submenus are
described in succeeding paragraphs.

: TEX

1. Application
2. Contlyuration
3. Hardware

4. Menory

5. Slave

o, Terwlnal-Type
l.o Utilivy

H. Quit-tu-DOS

The: "Qult =t o=DOS™ command causes TEX 16 exit to the DOS
Cpatat by osystem. This should oot be Jdune Lo notinal
spetation, becaa: TEX S knowloedje ot The curtent state

i 13 discarded when TEX gqulits.

ot the TCl000 3

Mot TEX Application

1. <Contiguration
2 Exsmine-cCard
s, Flle-sSelect
4. King-Node

S, Mode

6. kun

T System-Status
. TTY

Yy, uit-to-TEX-Mcnu
The TEX Application menu conticls the notial vpetat lon ot
TEX when U 1s supporting the TEJo00 comg uter’s operating

botuts looa Pelooo

syslet vl any vlher proglban whi.

function catd (a3 opposed Lo tunmding o the 1oL Mastoer
ftself). This menu contains Che commands Lo setting up
an application and Its bootstraps. U alse Jlre s TEX

Lo tun that application and It contalns commatds Tt
examlning the state of the systom and of fndividual
vards.

Mchiug TEX Applleation File-Select
1. Application
2. POST
I Ubuut
Y. Qult-tu-Appllcativo-Menu

The TEX Appllcation File-select menu contalns commands
for sclecting the thiec bLlnary tiles used 1o running the
application.  The tirst two flles ate those which
fnitiallize the TCZ0VU tunction cards. The third s
cither the application or its bootstrap.

Mchu: TEX Contlguratlion
1. Card-Use
J. bulyel
3. Kecontijure
4 Scan
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5. Write
6. Quit-tu-TEX-Menu

The TEX Contiguration menu contalns commands which are
used Lo control contiguration intormation about the
TC2000 system. This Intorwatlon generally resides lu
contiguration files but it can also be modlifled In the
TCS Masler processol alter the tiles have been read, and
medltled tiles can be wiltten,

Menu: TEX Contlguration Write

1. Boot-Conflguratlon
2. Slot-dontiguration
3. Quit-to-Wilte-Menu
The TEX Contiguration Write menu contalns commands to

update the two main contlguration tlles.

Mot TEX Hardwate
1. Blink
2. blagnostie
3 Frequency
4. Flest
Ye K

6. Halt

{es Inttialize

8. Margin

95 FbU

10, Power

11. Temperature

12. Voltayge

13. Quit-to-TEX-Menu

The TEX Hardwate menu contalns low-level commands whi b

accuss hatdwate leatutes of the system.  These comands
control and examlne the various cards dlrectly, and they
should be used with cautlon. Some of these commands can
Crash the TCZUUU appllcation 1f used Indlscriminately.

Meou: TEX Memory
Depusit
Disassenble

Duip

Examlne
Load-file

UBWalt

Zero
Quit-tu-TEX-Mecuu

O~ Ud W~

The TEX Memory nenu ptovides commands for teadlng and
wiiting the memory of a TC2000 tunction card.  The
*Depusit®, "Load-Flle® and "lero® cottands stiould be used

with cautlon to avold crashing the Toooou appllcation,

Menu: TEX Slave

1. Read
2. Wrlite
3. Quit-to-TEX-Mcuu

The TEX Slave menu, Lhrough bts Kead and Wrlte submenus,
provides access to all the luw=level reglsters in

the TCS slave processuts ol the system. It also
provides access to the nenvolatile EEPKOM storage
within each TUS slave processor.
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TEX Slave Read )
. Action-Reylster ‘
2. EEPROM-Keglster

The TEX Utlllty menu i3 a catch-all ftor some overall contiol
commands for TEX.

Menu

Menu: TEX Utllity liace

3. Gate-Array-Reglster ! 1. Driver
. Hardware-Reylster 2. Loader
3. Physlo

. RunFSM
. Artwork-Rev . Service

. Electrical-Rev . Error

. TCS-Slave-Rev 7. Qulit-to-TEX-Menu
0. Quit-to-Read-Menu

1

2

3

4 2
5. Card-Type 3
6. Serlal-Number i 4
? ' 5
8 6
9

1

The TEX Utllity Trace menu contalns the trace-level sciting
The TCS Slave Read menu provides commands to read all comuands. These ate ygenelally used tor tinding system problems
the registers In a TCS slave processor, including the by producing extra output as TEX operates.
nonvolatile EEPROM registers which describe the card’s

serfal numbers and revision levels.

Monu: TEX Slave Wrlte
1. Actiovn-Reyglster
2. EEPRUM-KReylster
3. Gale-Alray-keglster
4. Hurdwate-Keyglstet
ve Card-Typa
6. Serlal-Numler
1. Artwork-kKev
. Electrlcal-Kev
L 25 TUL -5 lave-KRev
10, Qulit-to-Wrlte-Menu

The TCS Slave Wilte menu provides commands to welte all

the reglsters in a TUS slave processor, fncluding the

nonvolat | le EEPKOM teglsters which dusctlibe the card’s i
Setial numbers and reviston levels.  These commands should
Le used with cautlon to avold crashing the applicatlion
using the card.  Serial number and reviston level lntormation !
should never be changed except under strict reviston

contiol procedures.

Meniu: TEX Tetminal-Type
1. VT3 0

ARSI

Sun

X

PC

Hard:opy

Menu-on

Menu-Ott

Quit-to-TEX-Menu

C @ —<~ouUe wt

The TEX Terminal-Type menu provides commands which turn
the menu display on and off and which select Lhe particulat
terminal type belng used. This allows the menu lntertace

Lo correctly mangge the screen display.

Mchiul TEX ULility
1. Do
2 Slave
3. Trace
q. UAKT-Init |
Y. Version
6. gult-to-TEX-Menu
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This section 1lsts all of TEX’s conmuands in groups according
Lo the menu in which they are tound, and alphabetlically by
thelr full menu path name.

Appllication Contlguration

This command writes the conflguration information tur the
system into the mamory of the current slave (which should be
a plocessor, not a switch or clock card). The inturmation
must have been previocusly obtalned, elther by a
*contlguration Scan® command (sce Lelow) or automat ioally as
a tesult of an "Appllcation Kun® command., This fntormatlon
i5 wrltten In a predetined tormat In page U ot the
processor’s memory.  The serlal number of the current slave
Is also tead from its TCS EEPROM and stored in the
processor’s memory.

I automat 0 operation, the contiguratlon information is
wiitten to each node atter the microboot successtully
copletes and agaln betore the applicatlon bootstirap starts.

Apptloation Exandne-Card

This command produces a display of Intormmation about the
sclected TCloun card.  The card’s type, scilal nundet and
teviston levels ate dlsplayed (trom the EEFKOM on the catd) .
The cuttent use, Jgoal and state fntormation are also shown .

Appllcation Flle-sSclest Application

This command specifies one of the tiles Lo be used by the
=Appl Loat fon Run® comuand.  This tlle 1s used as the
application program (or 1ts bootstrap) and 13 loaded Into the
King node atter all nodes are Initialized. The tile must
¢x13t on the TCS master’s DOS fllesystem. Thls tlle

13 usually named *BOOT.88".

Application Flle-Scleot POST

This command specitles one of the files Lo be used by the
=Application Run® command.  This file 13 used a3 the Pouwer-0On
Self Test (POST). It 13 loaded and run in every node atter
the successtul completion of the microboot program. The rile
must exlst on the TCS master’s DOS fllesystem. This tlle Is
usudally named "POLT.B8".

Application Flle-Select Uboot

This command specities one of the flles 1o be used by the
#Applleat ton Run® command. This tile I3 used a3 the
wicroboot. 1t 1s luaded and 1un o every node atter the TCS
slave Inftializes the node. The tlle must exlst on the TCS
muster’s DOS fllesystom. This flle 1s usually named
»UBOOT. BB" .

£ Application King-Node

This comuand spaecifles the card address of Uhe king node,
Which 1s Lhe mastoel node vl g mulli-provessot application.
Wit et will be used Ly tunctions of the *Application Run®
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command. It specifies the node which will be loaded with the
application bootstrap and polled tor TTY characters and
service requests. This command also sets the "detault® TCS
address, usually specified by the "Utility Slave® command, to
Lhe same node.

Appllication Mode

The mode command sels Lhe "system mode® which directs TEX's
operation under the "Appllication Run®* command. Atter
selecting the deslred mode, the "Application Kun®™ command
must be used to accomplish the selected operdation.

“Application Mode ldle” directs TEX to dlscover all cards In
the system and Lo turn on thelr power and to inltiallize then,
but not to load any application program. TEX wlll run the
microboot and POST programs on processvr nodes.

"Application Mode application® directs TEX to flist
fnttiallze the system as Jdescribed under "Application Mode
fdle®. Then {t loads and runs the application (or its
boolstrap) as specitied In the "Application File-Select a®
command into the current "king* node as specitled by the
cApplication King® command.  The application bootstrap tlle
and king node may also be speciticd In the BOOTCFGUTCS L le.

*Appl lecatton Mode boot®™ directs TEX Lo halt all processors
and then restart the indtlalizatlon and bootstiap procedurcs
as described tur *Application Mode application®,

*Applleatlon Mode oft* directs TEX to halt all processors and
then turn oft power tu all processors, switches and clovks.

®Applicatlon Mode walt®™ sets the system and card goals to an
munknown® state. Thls can be used in testling to cause TEX to
communicate with the current king node for TTY interactlions
but not to bring any other nodes up or down.

Application Run

The "Applicaticn Run® comuand places TEX in automat io
operation as selected by the "Application Mode® command .
While tunning, TEX polls all cards In the system and Lo tngs
them to the state deflned by the current system mode. This
Includes sending inltlalization commands to the TCS slaves,
running the microboot and POST programs and loading the
application bootstrap Into the "king®™ node. TEX also acts as
the console terminal for the current king node, once that
node 13 operational. TEX polls for ®service requests® trom
the klng node also. Service requests are desct fbed tn a
later section.

For a more complete discussion of operation under the
=Application Run® command, see the section "How TEX runs the
TC2000 system™.

The operator can tetuin Lo the TEX command prompl by typlong
{he two characters ®'." if TEX s actlng as the consvle tor 4
king node. If there s no running king node then typlng a
contiol-C character will return to the comuand prowpt .

To send an arbitraty vontivl chatacter Lty Lhe processot tode,

the escape Sequence “<backprlme-cchar-® sehds a
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Contiol-<chat > to the processor. To send a back-prime to the
provesscr, enter two of them in a row.

Tu use Lhe conscle terminal tunction without runbing the
state machines which bLiing the system up, reboot it, or shut
it duwn, use the "tty® commuand.

Application System-Status

The *Application System-Status®™ command prints out the state
Lt the clock cards and any switoh and processor cards.

The states will depend on the current system mode and
on whether the cards have successtully been inltlallzed
and whether thelr bootstraps and POST have run.

It the system 1s in "appllcation® mode and the processors
have tinlshed all thelr booting operations the status will be
“HAPPY®". The king node, 1f Jdetined, will Le In state
"KING®. Nodes which fatled thelr inltialization or thelr
slattup tests will be reputted as "UICRR.

A *goal® will also be reported tor vach card. This 13
delctmined Ly Lhe system’s cutient wode and by Lhe current
"use® of the catd (see the scontlguration Card-Use® command) .

S Apptioation TTY

Phls comnabd entets Lhe conscle TTY protucol routline,
using the curtent Jdetault slave as specitlied by the
“ULtlity Slave® command. NOTE: This 13 NOT necessarlly
the saie node as the "King® (or *Master®) node.

Chatactels ate passed to and trom the TC2UUU ploucessul node
4l the detault address over the TUS bus, using ring butfers
in the processor’s memory. The escape Sequehce Lo return Lo
the TEX command scanner, s backprim-dot ("'."). (Backprime
1s un-shifted tilde on most keyboards, so Lhis is similar to
Lip"'s escape, but ditterent, so that TEX can be run from a
tip line.)

1o send an arbitrary contiol charactel Lo Uhe plovessol node,
the escape 3Sequelive *(backpr b o chiar 2" sends a4
control-<char> to the processur. To sund a Lack-pr lue tu the
processor, enter two ot them in a 1ow.

configuration Card-Use

This command sets the contiguration *use® tleld tor a card or
group of cards. The "use® fleld then directs TEX's operation
under the ®Application Run® command. The ®"use® tor a card 1s
defaulted to "system” it it has not been set betore Uha
sapplication Run® opetation starts. “Use® can alsu be set

by the BOOTCFG.TCS tlle when TEX starts up.

The tollowing values are detlned tur the "use”™ fleld.
OFF: Tells TEX to leave the particular card turned
Otf and not to use it. This can be used tur a known

detect fve card.

ISOLATE:  Tells TEX to turn Lthe card on, but to leave
wost ek veer paenwd oFF 6 Lt A canndt fnteract
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with other cards in the system. This 1s fotended Lo
allow power-on servicing of TC2000 cards. A suspected
card might be marked "OFF® in the BOOTCFG.TCS tlle
and then switched to "ISOLATE® Lo be serviced.

SYSTEM:  Tells TEX to use the catd normally as part ot
the normal system operation.

AUXILIARY: Tells TEX to use the card normally, except
that it will not be reloaded on a system reboot. This
i3 intended tor nodes running under psOS or other
special appllcations. Typlcally, the node will be
treated as "SYSTEM" usage until the operating system
tells TEX, via a service request, Lo conslder the node
as "AUXILIARY"™.

FORGET: Tells TEX to clear lts lknowledge of the card’s
usage. This 1s used tor testing.

Configuration Forget

This command clears the contlguration determined by

»Cont lyutat fon Scan®, "Contljutatlon Use® and “Application
Run® commands, so that 10 will be re-discovered by the next
*Appllcation kun® or *"Conlilgutal lon Kecontlyure® command.
This command 15 usetul when changing the BOOTCFG.TCS tile.

Cuntlyutatlion Recontlyure

This command causes TEX Lo re-tead the two cont lguration
tiles, BOOTCKFG.TCS and SLOTCFG.TCS. This 13 a quick way to
restore the contlguration variables arter having made some

changes.

Conflguration Scan

This command causes TEX to attempl to contact all of the
T¢S slaves In the machlne and to record and display what it
tinds.

The argument selects the portion ot the machine Lo be
scanned: 1t "tlle® 13 specitled, all cards mentioned fn the
SLOTCFG.TCS flle are scanned. It *large® 1s specitied, all
elght midplanes In all eight bays are scanned. It "wedlum®
13 speclitled, all elght midplanes in bay 7 are scanned. It
"small* 13 specitied, only wldplane 7 ot bay 7 1s scanned.

As the scan is done, the board type, sertal number, and
revision levels are typed out. The board types are also
saved tor the "Application Contiguration® command, see above.

Contlguration Wilte Boot-cont tguration
This command cleales a bootstrap-tlme contiguration tlle.

The file used by TEX 13 BOOT S, but a different file
lame can be used lu Uhis command Lo create Gther coples ot

versions of the contijuration. The contents of the
BOOTCFG.TCS tlle are described In detall in a later sectlon.
This command is typloally used as rollows: The exlsting
BOOTCFG.TCS ftlle is read lun, pethaps by "cont lgurat fton
Forget® tollowed by scont lgurat lon keconfigure®.  Then 2
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contlguration ftem 1s changed, such as "Contlguratlion
Cuard-Use OFF*.  Flnally a new BOOTCFG.TCS tile Is written
Ly this command.

{ Contiguration Write slot-Contlguration

This comand creates s slot contlguratlion file.  The flle
used by TEX i3 SLOTCFG.TCS, but o different tlle name can be
used in this command Lo create other coples or versions ot
the contlguratlon. When TEX I8 rirst installed, o
“Configuration Write-Slot slotoly tes® must be doene betore
aut ctnat b Speration s used.

The slot contlguration file countalns the card address, card
Lype, serlal number and revision Information about each card
In the system. The *Configuratiocn Wrlte-S510t" command wrlites
such a file, lncluding all cards which are presently known Lo
TEX, due to a *"Configuration Scan® or Application Run®
command, and which are not disabled (by a "Configuration
Catd-Use OFF® command o a "DlsabledCards® o1 "CardUse® lline
In the BOOTCFG.ICS ftille).

Hardware bllnk
This comnand sets the "bLlInking® state of the yellow "FLAG®
indleator on a card or group of Ccards.  The states are: 0: off

slow blink 2: tast blink 3: on

The cobvent lohal usage ol the yellow LED 130

on: Not yet inftialized or cannot be inltlalized
Blinkling: belng Inftialized or in need of service
ott: Operational

Hatdwale Dlagnostic

This command runs cone of a set of bulltin diagnostic
routines. Test numbel zero Means to run all of the tests in

order. The tollowing tests exist:

i Wilte/Read tloating 0 and 1leating | patterns to the
TS slave’s action reglster 7. This i3 a KAM
register within the TCS slave provided tor thils
purpose, to test the Master-to-Slave communicatlon
path.

2 Wiite/Read floating 0 and floatlng 1 patterns to

SIGA-A on the current detault slave’s board. This
test uses the data and address reglsters in the

SIGA but does NOT cause any T-bus cycles. Thils tests
the communication path trom the TCS Master to the SIGA.

3 Wiite/Read tloating 0 and ftloating 1 patterns to
locat lon zero (32-bits) o1 the processor’s RAM.  Thils
tests the path from the SIGA through the T-bus to the
RAM.

4 Write/Read the values 0U through FE to locatlons 00
through FF ot the processur’s RAM.  Then write/read
the vomplement of those va lues. This tests the

addressing of processor’s KAM, but only the low elght

addiess lines. The TCS serlal bus 15 tou sluw Lo

suppott a tull memory test of this sorv.
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5 Test that the BBK processor Can be started and that
1t can access memory. This test loads a short
pregram into locations 600-614 of memory, sets a Jdata
word at location 700, and sets the start vector at
locations zero and four. It reads these words back
to verify thew. Then it stdrts the processor by
teleasing the reset slgnal, walts brietly and stops
the processor. It then checks to see that the data
at location 700 has been complemented by the BBK's
program as it should be.

The actual program and data words loaded are:

000/ COVVL1IBU  br 6UU

uU4d/ 14U058VU o1 1Y, IV, 1V (Lop)

600/ 15400700 1d 110,10,700

604/ t5605%4Va  xur.c 1ll,10,110

6U8/ 25600700 st 111,100,700

6Uc/ cOOVOLOV br &uc

610/ 14005800 o1 10,10,10 (nup) (for pretetchling)
614/ 4005800 <1 10,10,10 (hop) (tor preftetching)
700/ 12345545

Hardwate breguency

This command tells TEX the freguency of the master clock tor
Lhe system.

The delaull Liequency ls 38 tor a 38 megahertz clock.  The
argument must be an even number within the range of the clock
card. 7Thls number 13 later used to initialize the clock (by
“Hardware Inltlalize® or ®"Appllcation Run®).

The frequency is glven to the TC2000 processor nodes (by
mApplication Conflgure® or "Application kun®) to allow them
to initlallze properly. These numbers may alsc be set by the
BOOTCHFG.TCS file.

Hardware Ftest

Thls diagnostic command exercises the TC/CLK card to Jdetermine
the lock range of 1ts phase-locked loop. The printout

reports the results. The current detault slave 1s tested;

it must be a clock card.

Hardware Go

This command starts the currently selected TC2000 processor nuode
al the speclfied address. If the address I3 zero, the

last start address from a loaded tile is used. ‘This tunction
operates by writing two words in memory at locations zeru and
four. The first is a br.n instruction to the start address.

Ihe second 13 a load Instruction which sets reglster tt to

the board’s node nunber, from O through 511 decimal (1t

TEX then assefls a processor reset, walts brietly, and
The processor will begin by excoulling

hex) .
removes the reset.
these two instructions.

Hardware Halt

Halt a processor node (ot group of nodes) . TEX dues this by
asseiting Lthe processotr reset line, bul not the boatd teset
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e, While the processor s halted other commands may be
pertormed, such as examine and depostit and load.  When the
processor reset 1s removed, such as by the "Hardware Go”
command, the processor will start at the reset vector at
location zero.

Hardware Inftiallze

The *"Hardware Initlalize® conmand performs a board-specitic
Inttlallzation sequence 1o1 a piovessor node, switch or clock
catd. The « u1d address may have wlldcards.,

Ful the clock card, the card Is teset and powered on and
the phase-locked lovp 13 set to the frequency specitled
Ly 4 previcus *treguency® coluuand {detault 38 MHz).

Fur the switch cards, the sequence I3 slmilar, except that
the switch gate alrays are lnitlalized and all elght

tunct ton card ports are disabled. Switch cards should be
inttiallzed betore provessor nodes.  This sequence will
leave unused switch ports disabled.  Actlve ports dre
chabiled when the processor nodes ate inltlallzed.

Fur a processor hode, TEX reads the board status, turns on
the powet, assetls plovessol and board resets, and turns on
(he LED Llinket. Then 1t walls a while and removes the board
teset . The processor remsins halted.  TEX then enables the
switch path fn edch LCON and sets the addiesses uf wach SIGA
Lo thelr default values. Finally 1t turns on the switch
path tor this node din the switch cards that serve lt.

Hatdwatle Margin
This command sets the voltage margin logle on the specitied
cartd.  The tlist argument detlues the margln level a3

tollows:

H - HIGH tlus
h - high 5%

no- notial
1 - low -5%
L - LOW -lus

Note that this command inherently turns ON the power tor
the card 1f ft is not already on.

Hardware PDU

The "Hardware PDU®™ (Power Distribution Unit) command 1s used
to turn on or off the bulk power supplles tor the systew by
controlling the main power relays.

The tirst argument is elther "oun®™ or Rott®:

In a large system the PDUs are split into two groups,

controlled by relays =1% and 2%,  The second argument is
elther *1%®, ®*2* or "bLoth®.

It TEX is started with a command tlle or with the "-Automatlc®

switch, it will turn on both PDUs when starting.

Hardware Powel
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Turn power on or off at a card or group of cards.

If *all™ 13 used, a broadcast message 1s used to turn
the slaves off. *Hardware Power On®™ i3 equlvalent to
®"Hardware Initialize®.

Hardware Tewmperature

The "Hardware Temperature®™ command produces a report of the
temperature found at the sensor or sensors on the specifled
card ur cards.

Hardware Voltage

The *"Hardware Voltage® command produces a report of the
varlous voltages withln the specifled card or cards.  The
present reporting algorithm does NOT currectly use the
calibration points stored in the EEPROM on the cards. This
will be lmwproved In a futute reledse.

Memory Depusit

This command performs one wrlte Into the memory space of
processor node.  The flrst argument s "L® or "h" or "w" for
a byte, haltword or word cycle. Thls command may be executed
while the processor 1s halted o runondng.  The address need
nol be in the provessor's local KAM.  Anythlng cuttently
avallable to the T-bus may be written, though only 32 blts o
address are suppolted.

Memory Disassenble

This command dumps ah drea Of processor mewoly formatted as
MCBB100 instructions. The dted starts at "address®™ and is
sword count® words long. *Word count® i3 truncated to 512
words .

Memory Dump

This comuand produces a hex dump Oof an drea of maln memory on
the current slave, which should be a processor node (not a
switeh or clock). The atea starts at "address® and 13
sbyte-count®™ bytes lonj. “byte count™ 1s truncated to 2048
bytes.

Memory Examline

This command performs one read trom the memory space ot a
processor node. The flrst argument is b ot h o1 w for a
byte, haltword or word cycle. This command may be executed
while the processor is halted or running. The address need
not be in the local RAM. Anything currently avallable to the
T-bus may be read, though only 32 bits ot address are
supported.,

Memory load-Flle

This command loads a [lle trom the TCS Master’s DOS tlle
system Into the current detault node, whlch should be a
processor (not a switch or clock) .

The loader can tead both COFF and a.out lormat thles.
The header intormat lon 13 swwnan fzed on Lhe consvle
and dots are printed as Lhe loadlng procecds (vne Jdot
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wvely U560 bytes).  The detault starting address tor the
"Hardware Go®™ command 13 set from the tlle’s entry vector.

The processor ls NOT started by the "Memoty Load-Flle®
command -- you have to type "Hardware Go®. This allows
luading of multiple flles, and multlple nodes, befure
starting the processor.

Memory UbWalt

Walt for mloroboot to findsh.  This command should be used in
a script tlle to allow the microbwot to tinish, It knows
where the microboot’s state reglster lives In the processor’s
memory and It moniturs that cell for completion. (It will
also tinme oul atter a while in case the boot talls.)

"Mcinory UBWalt® should be used to walt ror the microboot to tinish
Letore loading the next applicatlion or bootstrap program.

Muenmotry Zeiro

This command clears an atea of nemcry fn the curtent detault
node. 10 wiites words of zeto dnto the specltled range (and
Lytes al the edges It the range 15 nol word allygned) . At
TeS-bus speeds, this will be acceptabidle tour a tew K words,

tut will be slow tor latgyet darcas. (Kemember that the
micioboot clears all of RAM.)

Slave Kead Action-Keylster

Kead a TCS slave’s "action reylster™. The "action teyglsters®
are described In the TCS slave code document. This command
allows Jitect access Lo these reglsters. The data 13 one
Lyte wide. See Lhe TCS slave documentation for specltlcs,

Slave Read EEPROM-Reglster

Kead a TCS slave’s EEPKOM. The EEPKUM teylsters are
Jescribed in the TCS slave code document .  This comwand
allows dlrect access to these fegisters.  The data Is one

Lyte wide. Sec Lhe TUL s5lave Jocument at bon tor specitlos,

Nole thal the EEPKOM of a TC/SK card 13 acvessed Ly a
diftterent method, since the TC/SK dues not have a TCS slave
processor on lt. | In particular, you could specity "utility
Slave T.0.RA® and try to do an eeprom aciess, but It would
not do the right thing. |

Slave Read Gate-Array-Reglster

Read a gate array on the node or switch. The varlous boards
address the gale arrays differently and the various gate
arrays have ditterently slzed reglsters. See the TCS slave
documentat ion and the gate array documentation for specifics.

Slave Kead Hardware-Reglster

kead a TCS slave’s hardware port. The slave processors have
gucess Lo sume Jdirect 1/0 putts on the varlous boards.
Detalls vary among the boards. This command performs read
Cpetations Lo Lhe *"hardwate® teglsters. Scee Lhe TCS slave

code description tor specitios,
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| TEX Slave Read Card-Type
|
[
|

This command redads a portion of the EEPROM on the currently
Selected TCS slave. This command reads the EEPROM byte which
specities the card type.

TEX Slave Read Serlal-Number
This command reads a portion ot the EEPROM on the currently
selected TCS slave. This comnand teads the EEFROM bytes which
speclfy the card’s serlal number.

TEX Sldave KRead Artwork-Rev
This command reads a portion of the EEPROM on the currently
selected TCS slave. This command reads the EEPROM bytes which
speclty the card’s artwork revision level.

TEX Slave Kead Electiival-Kev
This command rteads a portlon of the EEPROM on the curtently
selected TCS slave.  This command reads the EEPROM bytes which
specity the vard’s electrloal revision level.

TEX Slave Read TCS-Slave-kev

i This command redads 4 portlon of the EEPKOM on the currently

| selected TCS slave. This command reads the EEPKOM bytes which

|

speclity the card’s TCS slave processor code revision level.

TEX Slave Wrlte Actlon-Keyglster

Wilte a TCS slave’s "action reygister®. The "actlon
reglsters® are described in the TCS slave code document .
This command allows dlrect access to these registers. The
data 1s one byte wide. See the TCS slave documentation for
specitlcs.

TEX Slave Wrlite EEPKOM-Keglster

Write a I'CS slave’s EEPKOM. The EEPROM reglsters date
| described fn the TCS slave code document. This Couand
allows direct access to these reglsters. The data 1s one
byte wide. See the TCS slave documentation tor speciftlics.

Note that the EEPROM of a TC/SR card Is accessed by a
ditferent method, since the TC/SR does not have a TCS 3lave
! processor on it. [ In particular, you could specity ®"slave
i 7.0.KA® and try to do an eeprom access, but 1t would not do
| the right thing. ]

Changing EEPROM reglsters which speclty serlal nuabers and
revision levels should only be done under strict revision
contrul procedures.

CTEX Slave Wilte Gate-Attay-Keglster

Write a gate array on the node or switch. The various boards
address the gate arrays Jdifferently and the vatlous Jate
arrays have differently sized reglsters. See the TCS slave
Jdocumentation and the gdte artay documentatlon for speciiies.
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Llave Wrlite Hardware-Reglster
Wilte a TCS 3lave’s hardwate port . The slave processcors have
4ccess to some direct 1/0 poits on the various boards.
betalls vary among the boards. This command pertorms wrlte
Cpetaliony to the "hatdware® reylsters. See the TCS5 slave
code description tor specitics,

Slave Wrlite Card-Type

This command wiltes a portion ot the EEPROM on the currently
selected TCS slave. This command writes the EEPROM byte which
specifles the card’s type.

Ulave Wilte Serlal-Nunber

Mt s command moditles the setlal nunber tield of the EEPROM
in the selectaed TCS slave.

'HIL SHOULL NEVER b DONE WITHOUT FRortl MANUFACTUKING
TiACK LTNG OF THE NUMbEKD !

e serlal number i3 g le-character text string and the other
[leids ale J-chalactel Text strings. AU thls wiltlng, the
Pomat s for sole of Lhese sUings ate not yel detined.  The
lwate vApects strings of letters, Jdlgits and hyplhicns, with
he bdanks. The serlal numnbet string should be In the torm:
X12 3-9994 whete the "9999% may Lo tiom 1 to 4 digits,
SUrlngs ate padded with trallling spaces Lo 11l the
two ot sixteen chatacter tlelds in the EEPKOM.

Note that this cummand does not yet provide a method of
wilting these values to the TC/SK The TC/SR has no TC5 slave
processor.  The logle Lo use the PC/SS5 processor to wrlte the
TC/SREEPROM s not yelt completed.

Slave Wrlte Artwork-kev
This command wrltes a pottlon of the EEPROM on the current ly
selected TCS slave.  Thils command wiltes the EEPROM bytes which

Spec ity the cardf’s artwork revision level .

PHIS SHOULD NEVER KE DONE WITHOUT PROPER MANUFACTURING
TRACKING OF ‘THE NUMBEKS!

Slave Write Electrical-Rev
This command writes a portion of the EEPROM on the currently
selected TCS slave. This command writes the EEPRUM byles which

specity the card’s clectrical revision level.

THIS SHOULD NEVER BE DONE WITHOUT PKOPEK MANUFACTUK NG
TRACKING OF THE NUMBERS!

Slave Write TUS-Slave-Rev
This command writes a portion of the EEPKOM on the curtently
selected TCS slave. This command wrltes the EEPROM Lytes which

spocify the card’s TCS slave code revision level.

THIS SHOULD HEVEK BE DONE WITHOOT PROPEK MANUFACTUKING
TRACEITNG UF THE NUMBERS!
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Terminal-Type

This command fnforms TEX's menu interface what type ot
tetminal 13 in use so that it can properly malntalin the menus
on the screen. It also allows the user to turn the menu

display on or oft by means of the "Menu-0On® and "Menu-Ott*
selections.

Utility bo

This command specitles a tlle o1l commands tor TEX to
execule. Any sequence of TEX commands may be put in
this file, one per line.

[t a *"do® tile contalns ancther *Utillty DO* command, the second rlle
will Lo executed, but the tlrst tile will not be resumed.
That L3, *do® flles cannol be hested, However, a "Jdo* tlle
can be execuled within a REDIRECTED command tile.  bor
example, If tile ®scoriptl® contalns:

Ccommandl

utillity Jdo scelprl

Cotidnandl
Lhen command? will NOT be execiuted by a “Utility bo scrlpul®
command or by a ®tex script1® DOS command, but
It WILL be eixecuted by a ™tex < sopipll™ comuand,

utillty Slave

This command sels Lhe delaull batgel TUS address tor Lhose
commands which allow a default or which take no address
argument . See also the "king® command.

Utiltity Trace |Driver | Loader | Phys10 | RunbsM | Service | Error)

This group of commands sets varlous trace prionting control
varlables withln TEX. Some of these traces produce masses of
output; wuse them with cautlon.

The "driver® varlable, It non-zero, cduses Liaces al the TUS
command drlver level.

The "physio® varlable, It non-zero, causes (laces db the TCS
UART 1/0 level.

The "error® verlable, It non-zero, causes traclug of some
error conditlons dealling with TTY emulation. (It is used
for debugging. Its use may change in later versions.)

The ®loader® varlable 1s blt encoded: The *1® blt prints a
summary of the loaded tlle; the "2% bit prints Into on each
ayect lon® of the flle; the "4 bit prints the value and
address ol each word of the tlle.

The ®runtsm® varlable controls printing of state changes o
the tlnlte state machine logle of the ®"Application Run®
commnatd .

Urility UART-1nit

This command causes the UART tor the TCS serbal bus
Lo be rednltiallzed,  The argument specities the baud
fale of the serial bus. The duetault 18 "tast™. The
mylow™ atgument s now obsolete.
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TEX Utility Version How TEX runs the TC2000 system

The version command causes TEX to print its version number

This section 1s an overview of the mechanisms used by TEX to
and compllation date.

] operdate the TC2000 system. It is lncluded as an aid to
understanding and using the appllication and configuration
control commands of TEX.

TEX deals with each processcr (TC/FPV, etc), each switch pair
H (TC/SS and TC/SR) and each master clock (1C/CLK) as a
| separate task. Each card is represented internally as a
finlte state machine (FSM) wlth states such as
"Unresponsive®, ®Initializing®, "Happy" etc. TEX runs these
State machlines (and thus the system) when It has been
commanded to do so by an ®"Application Run®™ command or by
i ! being started by "tex -Auto®™ from DOS.

The overall system mode, the usage of each card and the
responses Lo messdyes sent by TEX to each card are the lnputs
to the card state machlnes.

As an example, consider a system belng run normally but with
i one processor node disabled due L0 a hardware failute. When

starting, TEX reads the two conftlguration files, BOOTCFG.TCS

and SLOTCFG.TUS. These tell TEX what cards should be In the

system, whether any of them are to be disabled, which node is
! to be the master node and what the overall system operatlon
mode should be. For thls example, the system mode will be
sApplication®. The card uses will be "System®” except tor one
card which has the use "Otf® because it 1s detective. The
*0tf* usage Is declared by a "CardUs.® line ln BOOTCFG.TCS.
All components start In the "Unknown® state when TEX 1s
started. The desired state 1s "King® tor the master node,
"Happy™ for all other working nodes and "Disabled/Oft®™ fuy
the Jdetective node.

] This status Intormation can be seen by uslng the "Appllcation

| System-Status® comwand, which lists intormation about all
parts of the system, or by the "Application Examlne-Card®
command which glve more Information about Individual cards.
These commands show the current state, the usage and the

i desired state (goal) of each card.

As the system is brought up from a4 cold start TEX initvlallzes
the clock card(s), then the switch card(s) and finally the
processor cards. Initlallzation involves a sequence of
states, to achleve parallelism. TEX can be loading the

| microboot into one node while others are execullng the

‘ microboot, for example. Finally, after all nodes have clither

completed or talled thelr microboot and POST operaticns, the
application file (typically BOOT.88) ls loaded fnto the
master (King) node and started.

: Any cards which tall to Initlalize properly will be put into

} a *Silck/0n™ or "S1ck/Utl™ stale, though thelr usage will

| still be "System™ (01 whalever was speclitied by the

i BOOTCFG.1CS flle).

| The known defective card whose usage is *0rt® will be put in

| the *Disabled/Off*® state. ALl "Slck®™ o "Dlasabled®™ cards wlll
be so marked In the contlguratton array that TEX passes to

| the applicatlon.

! The operator and the operat Ing system can cach change the overall
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System mode and the usage of Indlividual vards to cont rol TEX’3 &
actions. The operator does this by using the *Appllcation Mode®
and *Conflguration Card-Use® commands. Of coutse, the operator

Power-on Servicing teatures

Can use any number of lower-level commands that can aftect the
operation ot the system, disrupting TEX's operation. For example,
a "Hardware Power Oft® command will turn off a card lmmedlately,
regardless ot the system mode and card usage. Also, changing a
~ard’s usage should not be done unless the operatling system

13 capable of withstanding the change. A node belny used

As descrlbed In the precedlng sectlion, TEX has two "use®
values for cards to support maintenance and servicing. These
are "Off™ and ®"lsolate”.

i The system administrator, upon determuining that a card
| appealrs Lo be detectlive, should mark that card’s use as

by the operating system should not be switched to usage "011*® "Off". If the system configuration without that card is
o1t "Isclate® without shutting Jdown the opaerating system. | useful, 1t can then continue to be used untll malntenance 1s
scheduled.

The system administrator should mark the caird as "Oft”" in the
BOOTCFG.TCS file. This 1s most easily done by the following
sequence (using abbreviations, of course, fnstead of the
tollowing tully-spelled examples):

1) Shut down the opetatiog system (notmally unavoldabile
when a bad card causes a system crash).

2) AL the TEX prompt, enter "Configutation Forget™.
| 3) Enter "Contijuration Recoutljure®. This reads a fresh
copy ol the BOUTCFG.TCS tile.
' q) Euter "Contigurat fon Card-Use OLL n.o.n® to disable

the patticular card, substitutlng its address tor

*u.n.n%®;

5) Enter "cont igurat fon Wilte Boot-Contlguration BOOTCEG . TCu®
Lo overwr ite the contiguration tile.

(Altcrnat ively, an editor can be used Lo manually edit the f1lo.)

Now the system can be restarted by entering "Applicattion Mode
Bool® and *Applicatiocn Run®.  The system will come up with
the detective node dlsabled.

When setvice perscinel arrlve, the detective node can be
teplaced and the new node tested by enterlng a "Contlyuration
Catd-Use Iaolate® command. This will cause the catd to be
turtied on but to have 1ts swltch path lett off 30 that i
cannot lnterrupt the operating system. The card can be
tested by commands such as:

*Utllity Slave n.n.n® (to select the card),

*Hardware Diagnostic 0® to rum the TEX-based diagnustics,
sMemory Load \path\file.88" to load a dlagnostic rlle,
=Hardware Go® and "Appllcation TTY" tou talk to that dlagnosti.,
and 30 on.

When testing 1s done, the card should be halted and TEX
should be switched back Lo norwmal operatlion by "Hardwdare
Halt® (while the current slave 15 stil)] the new card), then
"Utllity Slave 7.71.7% (ur whichever node 1s the master) and
*"Appllication Run®.

Finally, the new vard can be brought lnte servive at the next
scheduled system shutdown by using the same procedute which
marked the card as "Ort*™ to mark It as “System™. |II the
operating system can Jdynamlcally accepl new pi cessors, the
card can be made avallable lmwediately by the *contljguration
Card-Use System n.n.n® command. This 13 not yet pussible



under the curtent TC2000 operating systems.]

It should be noted that while TEX is NOT runnlng the system
(l.e., trom the typlng ot *'.™ to beyln the maintenance work
until the "Appllcation Run® command at the end) TEX will not
Le pertorming console TTY activity, will not respond to
service requests ftrom the operating system and will not run
the state machines for all the cards in the system. If thls
13 done while the system is running and stable, the operating
system will survive this but some console output is llkely to
Le lost.
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lconfiguration flles

1 There are two configuration files which TEX will automatlcally
read at startup if the -Autoboot switch 1s included on the

\ DOS command line. These are SLOTCFG.TCS and BOOTCKFG.TCS in

| the current directory. These filles are described In the

| next twc sectlions.

|

|

SLOTCEFG.TCS

The slot contiguration tile, SLOTCFG.TCS, contalns a
description of the cards which should be found In the
machlne. Cards listed here will be Included In the expansion
ot "Ar-type wlldcards as arguments to TEX commands. For
exawp le, the command "Hardware Tempuldatule AR A% wll)l report
the temperature of all nodes which are listed In this tile.
Thls allows TEX to avold polling cards which are not golng to
tespond.  Simllarly, the "Appllcation Kun® cowsand, which
fnltlalizes all cards In the machine, expects to find the
cards in o this tile.

The tlle coutains one llne tor each card. The card’s card
addtess, type, serlal number and revision levels atre
tneluded.  Discrepancles of serlal numbers and the llke are
teported It TEX notlces rhem.  This tlle Is wiitten by TEX,
by the "Contiguration Wrlte Slot-Cont fguratlon® command. 1t
should not be edited manually.

When TEX i3 started with the -Autoboot switeh, 1t will report
missing or extra cards, and ft will report cards whose types,
serlal numbers or revision levels are difterent from those In
this tile.

BOOTCEG. TCS

|

| The bootstrap conflguration file, BOOTCFG.TCS, glves specltic
parameters which gulde the bootstrap process. Different
versions of this file may be kept in ditrerent Jdlrectorles,
such as for productlon operation or testling.

BOOTCFG.TCS tells whether to automatically bring up the
operating system. It specifies cards which should be
disabled, that is, which should not be initlallzed even 1t
they are present. It specitles the preferred switch and
clock in a redundant system. It specifies the mlcroboot,
POST and appllication bootstrap flles. And it specifies the
primary and secondary nodes tor booting the operating system.

The specific commands allowed in BOOTCFG.TCS are described
below. Each command consists of the command’s name followed
fnwedlately by a colon, optional spaces, and the argument.
Lower case and upper case are equivalent. For example,

| sAlternatePaths: A: Yes®

AlternatePaths

The AlternatePaths command takes (WO arguments. The flrst
{s A" or ®*B® and the second i3 "Yes®™ or "No™. This
intorms TEX, and the fnitlalization programs, whether
alternate paths In the Buttertly switches should be

used. The default ls to use Lhese paths.  Sole prototype
Systems, or detectlve systems, may run with these paths
disabled.




Aut Lboot

The "aulobuotl™ command takes ohe argumehl, a Y Or an N.
[f »Y® {s specifiled, TEX will automatically begin
tunning the system atter reading the conflguration tlles.
It "N" is specified, TEX will walt tor commands from the
counsvle atler reading the gontiguration tlles.

boottile

The "boottile™ command takes one argument, a fllename ftor a
tlle on the TCS master’s Jdisk. This flle wlll be run on the
king node after the mlcroboot and POST have been run on all
nodes .

IsootParam

The "bLoulpatal® comuand takes LwWwe arguients, both decimal
pumbecrs.  The tlrst nunber selects one of sixteen bootstrap
patametet vattables. The varlable 13 set to the second
pumlazt . The use ol these boolstrap vatlables 1s descilbed
I the "setvices® section ot this document.  They are
provided Lo suppert the vperatlng systui bootstrap.

[EERN B O 8 ¥ 11

The "bootstring® conmatid Lakes the test ol Lhe line (attel

the "bootstiing:®) a3 a strlng arguient. TEX makes no use ot

this strdng; 1t slaply holds 1t tor use by the tThe

application bootstrap. A typleal string is
"(xyn,n,l»)/vmunlx"

cardUse

The "carduse® comnand tdkes Uwo arguuenls, a catd yroup
address and a "use® detiultion. The “use® may be ovhe
ot "systewm®, "auxliliary”, *jsolated®, or "ott®. See the
sContiguration Card-Use® comnand tolr futther detalls,

Ui sab leddards

The "disabledcards® command Lakes ulie atgument, a catd
address, possibly contalning ®!®-type wildeards.  Thete wmay
be mult iple "disabledcards® commands in the BOOTCEG.ICS tile.
Each card named in a "disabledcards® cotmand will be marked
with *"Use OFF"™ (See the "Contlguration Card-Use® comuand),
weaning that 1t will not be brought up automat ically even
though it may respond to TCS probes and may be present in the
SLOTCFG.TCS flle.
POSTEY le
The "posttile® command takes one atgument , o tllename tor
a tlle on the TCS master’s disk. This tile will be 1un
oh wach node which successtully completes the microboot |
FrlmaryClock
The "primaryclock® command Lakes ulie algulient, an A vl a b,

This specities whether TC/CLK card A or B 1s to be used
11 Loth ate prescent and worklng. | Hot yel luplewented. |
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The *primarynode® command takes one argument, a specifi. card
address. This specifies the node which will be used for the
application bootstrap (bootfile command) if 1t 1s working.

This node is also known as the "Klng®™ node or "Master®™ node.

PrimarySwitch

The "piimaryswitch® command takes one argument, an A o1 a b.
This specifles which buttertly switch 1s to be used
It both are present and working. [ Not yet lmplemented. |

SecondaryNode

The ®secondarynode® command takes one argument, a spesitic
catd addiess. This speclfies the nude which will be used tour
the appllication bootstrap (boottlle command) 1f the primary
node 13 not working. [ Not yet implemented. |

SwitchColumns

The *switcheolunns® command Lakes ohe atgument, 3 Jdecimal
pumber.  This is the nunber of columns fn the buttertly
switch. L must be elther two ut Lhree. The detault, it
this commuand 13 not present, 13 two columns.

oswltchb ey

|
The *switohiteg® command Lakes ohic argunent, a decimal
number . fhls 15 the trequency, bn megadertz, of the
butterfly switch, It must be an even nuuber In the range
16-50. The deftault, It thils command Is not present, is 34
MHz. (This range Is tor testing and does not lmply that
Spetation at all such speeds 1s supported or will work

| correct ly.|

Uboutklle

The "ubooltile® command takes ohe argument, a fllename for
a file on the TCS master’s disk. This tile will be run

on each node which is mentloned in the SLOTCEG.TCS tile and
which 1s not dlsabled by a "disabledcards® command.
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CFRVICES | REQUEST PROTOCOL, ARGUMENTS AND RESULTS
This section 11sts the services that the TCS Master | The
provides to the operatlng system or d1agnostic proygrams

running on the BF2., It descrlbes the commands to be glven to
the: TCS master and describes the responses that will be !
generated.

*code® for each command 18 a one-byte HEX number which the
i TCS reads trom location to tes cmd in page zero. A suygested
1 mnemonic 13 shown.

The argument area and response area are described for each
command. The arguments are read trom physical memory poluted
Lo by to tes args in page zero. The arguments themselves way
or may not be In page zero. Siwmllarly, the results are
returned into a physical memory area polnted to by

from tcs response. The argument and response areas must each
be word-aligned.

AU this writing, setvices nunbered 40 through 4D (those
dealling with DOS files) have not been implemented.|

Service summary:

Code Meaning

The results are valld when the TCS clears to tcs omd.
Immedlately atter clearing the command byte, the TCS will
assert FROM TCS SRV DONE in frow tcs bits. If an error

1u Set desired state of compunent occurs in processing the request, FROM TCS SRV EKKR will also

[y No command

3.X Read current state of computent be set (simultaneocusly). The TCS will then cause an
i loterprocessor tntertupt It TO TCS_SRVKEQ INT EN 1s set in
G Shutdown system t to tes bits,
21 Reboot system, counting panics ?
22 Keread conlliguration flles | Values 1oI Lhe digument dnd response llems ate detalled at the
et | Gel current boot string ] end of this Jdocument .
24 Set boot string !
25 Get bootstrap vatlable |BOOTSTRAP VARIABLES
26 Sel bootstrap varlable l
Z Kead TUS Master’s calendar clock | The TCS maintains a block oI sliteen 3-biL variables Lor use
Ju Lot TCS Master’s calundar clock 1 Ly the operating systew and lts bootstrap. These can be set
2y Exit (return to TEX prompt) ! from the BOOTCFG.TCS file and can be set and ygotten by
2A Warm Boot a node I service requests.
2B Cold Boot o node '
These vallables ate leanl das non-volatile memory over the
40 Open DOS tile tor reading process of booting or re-booting the operat ing system.
41 Open DOS tlle tor wrlting
2 Open DOS tile for appending ! The TCS assligns meaning to varlablaes number zero and one, the
43 Seek read tile } current panic count and panic limit. (See discussion under
44 Seck wiite flle SVC_REBOOT.) The remalning varlables are uninterpireted by the
45 Read TCS.
40 Wilte
47 Close read tille | The TCS also maintains one string, the "boot string®,
48 Close write tlle | in the same way. This string is typlcally
49 Delete DOS tile | " (xy0,0,0)/vmunix®
4A Mkdir ! The current string will have been read from the BOOTCFG.TCS
4B Rmd lr ' flle or from a SVC WRITE BOOTSTRING command. The string
4c Connect to dlrectory i may be up to 127 characters long and is null-terminated.
4D Get current directory

80/81 Read/write action reglster
82/83 Read/write EEPROM registet
84/85 Read/write Gate-Array reglster
86/87 Read/write hardware reglstetr
88/89 Read/write T-Bus location

The tullowing sections describe the services in more detall.
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L FILESYSTEM SERVICES §5ERV1\TE FUNCTION DESCRIPTIONS

|These services are not yet lmplemented.) |Code  Name Description

The TCS will provide the operating system with the abllity to ?UO SVC NONE No command
read one DOS flle and simultanecusly to write one DOS tile. i B
The TCS will not allow writes or appends to already-existing

Illes with the DOS attributes "read-only®, "systean® or
"nidden®. Other than this restiiction, the TCS does NOT
protect itself from these flle opurations. The operating lu SVC_SET _COMP STATE
system can, {f it wants, destroy anything on the TCS! 3 disk.
These tunctions should be used with due caution.

This 13 the state of to tcs omd when no request 1s
| pendling.

Set desired state of component.
This causes the TCS to begln changlng the state of the
i component . Since some state changes lake time, such as
running the microboot, the final state will not be seen

luwmediately.

Argument s arel

byte 0 COMPONENT CLALS
byte 1 Unused, tor allgnment
bytes -3 COMPONENT INDEX
byte 4 COMPONENT STATE

Resulls are:

None .

11 SVC_GET_COMP STATE

Read current state of component.

Arguments are:

I byte O COMPONENT CLASS

\ byte 1 Unused, tor allgiment
J bytes 2-3  COMPONENT INDEX

Results are:
byte 0 Nonzero it the component has
responded Lo a TUS message
byte 1 Nonzero It the component Is
»disabled® (Use: OFF) by the
| BOOTCFG.TCS file or other command
| byte 2 Nonzero If the component is

powered v
byte 3 Nonzero it the component is
“sick®; e.g., ftalled to respond
cortectly to mleroboot or POST
byte 4 The current deslred state vl
the component.

|

|

: byte 5 Nonzero it the component has reached
i the deslred state.

|
|



buooTHTRAPY SUPPORT FUNCTIONS @

SVC

Luve

SHUTDOWN
Shutdown system

The TCS will Legln a shutdown procedure.  All processors
will be halted. 1t requested, all components will be

powered down.  The operat ing system should not make this
request until fts own shutdown process has becn Jdune and

all 1/0 operatlons ate cunpleted. The TCS will acknowledge

this request, giving a conpletion interrupt 1f reguested.

The avtual halt will tuke place atter a delay on Lhe vrder

Of o lew 3ecunds.

Arguments are:
Byte 0 It U, Lutn otf power. If non-zetv,
leave powet on after halting.

Results are:

None ,

KEBOOT
Reboot systom, counting panics

The TCS will reset all components and reinitlialize them,
runtlng the micioboot and POST. 1t Will then run the
Loot strap and reload the system. The TCS will
acknowledge thils tequest, giving a completlon Interrupt
if requested. The actual halt will take place after a
delay on the utdel Of a few seconds.

Before testarting the system, the TCS will focrement
bout stirap vallable zeto, the "panic count®, and
will compare it Lo bootstrap varlable one,

the "panic llmit®. 1t the count teaches the Hwic,
the system will not be reluaded and the ser vice
request will be treated as a SVC_SHUTDOWN, with
optional power shutdown.

betote making thls requestl, Lhe opoetating system should
assure thdat the current Lot string and other

bootstrap variables have been passed Lo the TESL

The operating system should not wake this reguest until
it has finished its own shutdown process and all [/0
operatlons have been conpleted.

Arguments are:
Byte 0 Meaningful only {f the ®"panlc llmic®
{3 reached. Then, it U, turn ott
powet. 1t non-zeru, leave power on
atter halting.

Results are:
None.

_REKEAD_CONF1G

Reread configuration tlles

The TCS will reread the contlguration tiles, BOOTCEG,TCS

and SLOTCFG.TCS. This will overrlde any patawmeter changes

that may have been made since they were last tead. The
uperating system may then choose tu change a subsel of
the Laramelers and request a reboot.

| Arguments are:
None.

Kesults are:
. None.

23 SVC_GET BOOTSTRING
Gt current boot string

The TCS will write the current boot string into the
result atea., The string may be up to 12/ characters
long and 13 null-temmlnated.

|
| Arguments are:
| None.

| Results are:
The string, starting at byte zero.

Sel bout string

The TCS Wwill read o string trom Lhe drjument area and
hold 1t as the current boot string. The string may be
to 127 characters long and is null-termduat.d. This
string will generally have been resd trom BOOTCFG.TCS,
but may be overridden by this function. This does NOT
change the varlable in the BOOTCFG.TCS flle.

‘24 SVC_SET BOOTSTRING
x
|
1
.
‘

Arguments are:
The string, starting at byte zero.

Results are:
None.

|
|
i
|
:25 5VC_GET BOOTVAR
? Get bootstrap varlable

The TCS will copy the requested 32-bit bootstrap
varlable into the result area.

Arguments are:
Byte 0 The number of the deslred varlavle,
zero through fifteen.

Results are:
Bytes 0-3 The varliable

Set bootstrap varlable
The TCS will read the variable ftrom the argument area.

This does NOT change the variable in the BOOTCFG.TCS
| tile.

|
izo SVC_SET_BOOTVAR

i Arguments are:
Byte U The number of the desired varlable,
| zero thiough tifrteen.

Bytes 1-3 lgnored (tor word allyument)
Bytes 4-1 The vatlable.

Results are:

up
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None. the microboot to enter its idle loop.

/ SV GET CALENDAR

2B SVC COLD BOOT NODE
Get calendar/clock into ftrom TCS master

Reset and reboot the specitied node.

The TCS reads the current daste and time from DOS.
This number will have been set by DOS at TCS
startup time from fts onboard battery-backed :
clock.

| This causes the TCS to reset the spucified node and
restart the process of bringing the node to the
fts currently selected component state.

Arguments are:
byte 0 COMPONENT CLASS [Must be a procesor]
byte 1 Unused, tor allygument
bytes 2-3 COMPONENT INDEX

Arguments are: i

Noune:

Results are: 1
Bytes 0-3 a 32-blit number, the number Results are:
ot seconds since 00:VU:LL None.
o January 1 1970, GMT. !
\ This function will fall 1f the node cannol be accessed.
‘4 LV SET CALENDAR !
Set TCS master’s calendar/clock lnto i

The TCS acoepts s date and tlme from the argunent
arca and pldces them fnto DOS and Into the
Lattery-backed clock.

Arguments ate:
Bytes 0-3 a 42-bit number, the number
ot secunds 3ince VUIVLILO |
on January 1 1970, GMT. |

Kesulls are:
None:

S Ve EXET
Exit ftrom appllication,

Arjulnent s dale:
bytes 0-3 a 3.2-bit nunber

This servive causes TEX Lo Lype "TUS2 Exiut.*® and then
Lo return Lo its command prompt (a3 i the vperalor |
had typed **.%). It i3 provided as a less drastic
halt than SVC KEBOOT o1 SVC SHUTDOWN.

It the argument s non-zeto, 1ts value is also
printed.

A SVC WARM BOOT NODE
Keboot the specitled node. |

This causes the TCS to halt the spectfled node, reload and
start the mloroboot in its wait loop.

Argument s are:d
Lyte v COMPONENT CLASS [Must be a prosesor)
byte |1 Unused, for alignment
Lytes 2-3 CUMPONENT INDEX

Kesulls arel
None .

This tunction will tall it the node calnot be accessed ol
it the mlcroboot cannot be loaded. It does NOT walt tor



LOS FILE FUNCTIONS:

114
44

In the tollowlng tunctions, the pathname and tllenane
strings must be less than 128 characters, and are
terminated by a NULL.

5VC_DOS_OPENR
Open DOS flle ftor reading

The TCS will attempt to open a tlle for readiny.
Only one tile may be open tor reading at one time.

Arjuments sre:
Byte o-n The tilename string

Results are:
byte U Zerto Lol 3uccess, non-zero
tor varlous errors condltions
(values to be specifled)

LUVC DOL OPENW
SVE DOS OPENA
Open DOS flle tor wilting (vt appending)

The TCS will attempl to open o Tile Lor writing.
Only ovne tlle may be vpen tor wilting at one tlne.
It the ...OPENA call {3 used, an append will be
Jone It the tlle already exists.

Arguments ate:
Byte v-n The tillename stilng

Results ate:
Byte 0 Zero 1or success, non-zero
fur varlous errors conditlons
(values to be specifled)

LVE LOS SEEKR
SVC DOS SEEKW
Seek (read or wrlite) tlle

The TCS will perform a seek opstatlon on the speclftled
tile.

Axgumeu‘ts are:
Bytes 0-3 The tile poslition (byte number).
-1 means end ot tlle.

Read from flle

The TCS will read bytes from the cutlently open “read®
flle. The tile is read in binary; the string i3 nelther
null-terminated nor broken at an EOL. No conversion 1s
done between Unlx newlines and DOS CR/LF palrs.

Arguments are:
Bytes 0-3 Maximum number of bytes (o Iead.
This number must be no mote Lhan
128,
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46

41
48

49

4A

Results are:

Bytes 0-3 Number of bytes read. May be
smaller than requested It the
flle 1eaches EOF. A negatlve
number means an error (flle not
open, disk error). A zero means
that the flle is at EOF.

Bytes 4-n The data from the tlle.

SVC DOS WRITE
Write to tlle

The TCS will write bytes Into the currently Spen *"write®
file. The flle is written in binary. NULLs are not
treated specially. No conversion is done between

Unix newllnes and DOS CR/LF pairs.

Arguments are:
Bytes 0-3 Maximum number of bytes to write.
This number must be no more than
128.
Bytes 4-n The data 1o be written.

Results ate:

Bytoes 0-3 Nuwber of bytes woltten. May be
smaller than teguested I the
wulput device thlls up. A negatlve
nunbetr means an error (tile not
open, disk error).

SVC DOS_CLOSER
SVC_DOS_CLOSEW
Close (read or write) fille

The TCS will close the specifled file.

Arguments are:
None.

Results are:
Byte 0 Zero tor success, non-zero If

DOS reports an error closing the tlle.

SVC_DOS_DELETE
Delete file

The TCS will delete the specified file from the DOS
fillesystem.

Arguments are:

Bytes 0O-n The fillename string, null termlnated

Kesults are:
Byte O 2¢10 fur success, noh-zeto It DOS
reports an error.

SVC_DOS_MKDIR
.ldke a directory

The TCS will create the specitied directory in the DOS
filesystem.

Arguiment s are:
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Bytes O-n The pathname string, null terminated
TCS SLAVE REQUESTS
Kesults are:

Byte U Zeto Lol 3uccess, non-zer o It DUS The following tunctions pass tequests directly to the TCS

|
|
[

reports an error. \ slave processors on the varlous system cards. They should be
l used with caution, after understanding the relevant TCS slave
|
|

Ay LVC DOS RMDIR programming specitications.

Kemove a directory
80U S5VC_TCS _RD _ACTION
The TCS will delete the specitied directory from the DOS

tilesystem. The TCS sends an ACTION REGISTEKR read request Lo the

specified TCS slave.
Arguments ate:

Byles U-n Th pathname string, null tetmlnated i Arguments ate:
byte 0 COMPONENT CLASS
KResulty ate: byte 1 Unused, tor allynment
byte U Zelo ol success, non-zero it Dus bytes 2-3 COMPONENT INDEX
Iepults an elIol, Byte 4 Actlion reglster number
1 DVe DOE GETCWD Kesults are:
et curtent Jdirectory Byte U Zero for success, non-zero tor
er1ol (hu response ol NAK)
The TS Wwill teputt the curtent Jdlrectory froum the DOS Byte 1 Returned data, It successtul
tilesystem,
gl  SVU TCL WROACTION
Note that a service to CHANGE the current directory 1s
NOT provided, Lo avold changlng Lo dilterent detault The TCS sends an ACTION KEGISTER wrlte tequest Lo Lhe
contiguration flles. specitied TCS slave.
Artguments are: Arguments dare:
Byte O Number of availabde bytoes tor byte O COMPONENT CLASS
the string byte 1 Unused, for allynment
Liytes 2-3 COMPONENT 1NDEX
Kesults are: Byte 4 Action reyglster number
Bytes U-n The pathname string, termlnated Byte 5 Value to be written to the tegistear
by a NULL. DU spocitics the ‘
length Lo be a waxluum ot ol Results are:
characters Including the NULL. Byte 0 Z2ero for success, hon-zelo tor
The tlest thiee characlels afe the error (no response o1 NAK)
drfve letter, a colon and o
Lackslash. 82  SVC _TCS RD_EEPROM

The TCS sends an EEPROM read request to the speciticd TUS
slave.

Arguments are:

byte O COMPONENT CLASS

. byte 1 Unused, for allgnment
bytes 2-3 COMPONENT 1NDEX
Byte 4 EEPROM byle addiess

Results are:

Byte O Zero for success, hon-zero fot
eLror (no response or NAK)
bByte 1 Returned data, It successtul

83 SVC TCS WR_EEPKGM
i The TCS sends an EEPKOM wilte Iequest Lo the specitled

TCS slave.

Arguments ate:
byte v COMPONENT CLASS
byte 1 Unused, tor allgument



tex.doc

bytes 2-3 COMPONENT INDEX | byte 0 COMPONENT CLASS
Byte 4 EEPROM byte address | byte 1 Unused, for alignment
Byte 5 Value Lo be written to the EEPKOM | bytes 2-3 COMPONENT INDEX
| Byte 4 Hardware reglster number
Results are: i Byte 5 Value to be written to the reglster
i

Byte O

w4  SVC TCS_RD_GATEARRAY

Zero for success, non-zero for
error (no response or NAK)

Results are:
Byte 0

Zero tor success, non-zero tor
error (no response or NAK)

The TCS sends a HAKDWARE reglster write request to the

bytes 12-15 TBus address bits 31-0
specified TCS slave.

bytes 16-19 TBus write data

|
|
|
|
|
The TCS sends a Gate Array register read request to the [ue SVC TBUS RD
specified TCS slave. 1 T-Bus read cycle
Arguments are: | The TCS sends a TCS T-Bus memory setup request
byte 0 COMPONENT CLASS . and a T-Bus memory read request to the specifled
byte 1 Unused, for allgnment TCS slave. The requestor MUST correctly format all
bytes 2-3 COMPONENT INDEX [ bytes of thls message or the remote T-Bus may
Byte 4 Gate Artay number (Command modlifier) | Le hung. Thls command allows complete treedom in
Byte 5 Gate Array teylster number | setting up the request, and does no valldity checkling.
Results are: | Arguments are:
Byte 0O Zero tor success, non-zero for | byte 0 COMPONENT CLASS
errur (no response or NAK) l byte 1 Unused, for allygnment
Byte 1 Ret urned data, if successtul bytes 2-3 COMPONENT [NDEX
| Byte 4 Memory setup CMD MOD byte
u' BYC TCS WRGATEARRAY i (SIGA A/B selector)
| Byte 5 Memory setup TBus Command
The TCS sends a Gate Array wrlte teguest to the : byte 6 Memory Setup TBus CMOD1
specified TCS slave. | byte 7 Memory Setup TBus CMODO
| byte 8 TBus Read CMD MOD (increment)
Arguments are: : Lyte 9-11 unused, for allynment
byte 0 COMPONENT "LASS bytes 12-15 TBus address bits 31-0
byte 1 Unused, for alignment
bytes 2-3 COMPONENT INDEX Kesults are:
Byte 4 Gate Array number (Command modifler) Byte O Nack or Ack code from slave
Byte 5 Gate Array reqglster numbetr Byte 1 TBus response byte
Byte 6 Value to be written to the reglster Bytes 2-3 unused, for allgnment
| Bytes 4-7 Data from TBus cycle
Results are:
Byte O Zero tor success, non-zero for 89y  SVC _TBUS WR
error (v respeto.oc ur NAK) . T-Bus write cycle
B4  SVC_TCS_RD_HWARE I The TCS sends a TCS T-Bus memory setup regquest
and a T-Bus memory write request to the speclfled
The TCS sends a HARDWARE register read request to the TCS slave. The requestor MUST correctly format all
specified TCS slave. | bytes of this message or the remote T-Bus may
| be hung. This command allows complete freedom in
Arjuments are: setting up the request, and does no valldity checking.
byte 0 COMPONENT CLASS |
byte 1 Unused, for allgnment ‘ Arguments are:
bytes 2-3 COMPONENT INDEX ] byte 0 COMPONENT CLASS
Byte 4 Hardware reglster number : byte 1 Unused, for alignment
; bytes 2-3  COMPONENT INDEX
Results are: [ Byte 4 Memory setup CMD MOD byte
Byte 0 2ero for success, non-zero for i (SIGA A/B selector)
error (no response or NAK) . Byte 5 Memory setup TBus Command
Byte 1 Returned data, It successful l Lyte 6 Memory Setup TBus CMODI
| byte 7 Memory Setup TBus CMODO
¥l  SVC TCS WKR_HWARE ‘ byte 8 TBus Write CMD MOD (lncrement)
i byte 9-11 unused, for allgnment

Arguments are: ! Results ate:
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bByte O Nack or Ack code from slave
Byte ] THus response byte ‘Values of argument and response bytes:

)COMPONENT CLASS

i Note that these numbers are not simply hardware card types
| but are "functional® classes. These correspond more closely
| to lucations within the system than to types of hardware.

[ 00 TC/CLK clock card
01 TC/S5S In Switch A
| 02 TC/SKR in Switch A
03 TC/SS in Switch B
04 TC/SR in Switch B
05 TC/FP, TC/FPV or other processor node

| CUOMPONENT INDEX

This is the Index of a particular compunent class.
| For clocks, the index ranges from O through 1.
For switch cards, the index ranges from O throngh 63,
For processor nodes, the Index ranges from O through 511,

| COMPONENT STATE

| This argument 13 used in the SVC SET COMP STATE request.
| This 13 an overall state of a component. 1t hides many

| other more detalled states which may change with verstons
; of the software. The states arte danalojous Lo thuse

i speciticd by the "NodeUse® line in the BOOTCFG.TCS

1 flle and the "Confijuration Card-Use®™ command.

|

The operating system may request that the component be
placed In one ot the tollowing four states:

] 01 SVC €S SYS System usage
| 02 SVC S AUX Auxllliary usaje

03 SVC €5 ISOLATE Isvlated usage

04 SVC_CS_OFF Off, or disabled, usaye



