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SERIES-ILI PL[A-G& AT17A COMPILATICN CF MCOULZ COZCCTSTRAP
C3JECT MODULE PLACED IN :F1:8C0TE.08J
COMPILER INVCKED. 8Y: :F2:PLME6.&6 :F1:8300T3.P86 CPTIMIZE(3) COMPACT DEBUG RCM

100

3set(Rv)

3nocond

5if Rv

5title (" PARTIAL MODEZL BOOTSTRAP PRCGRAM®)
Pelseif Fv

Sandif

$nointvector

CB3bhootstrap:

cdos

$include (:fl:ipron.lit)

[ *
Intel Corporation Proprietary Information. This listing 1is
supplied under the terms of a licens2 agreement with Intel
Corporation and may not be copied necr disclosed except in
accordance with the terms of the acreement. ‘

* /

$nolist include(:fl:common.lit)
3nolist include(:fl:kaos.dcp)
3nolist include(:f1:dll.cdcp)
VES
declsre literals
x/ -
declare /= ‘
declars commands first
*x/
C3Fresence literally “17,

C3Local3loaddge literally ‘27,
C3Remotedhbecot literally ‘37,
CSMIPSinittgo literally ‘47,
C3Local%load literally ‘57,
C3Localfdump literally ‘67,

C%Co literally “7°,
C3Remotedferceds$booctSgo literally ‘97,
C3doSacholdrecuest literally ‘87,
C3echofrequest literally ‘107,
C3Remoteddumpdrequest literally ‘117,
C3cdoSreset literally ‘127,
/*

ncw declare responses
*/
CMD30K literally “1°,
No$response literally ‘27,
E3Z0F literally ‘37,
No%eche literally “2°,
AbortsShoot literally 747,

RLIno3response literally ‘27,
Bad$commana literally ‘OFFH’,
/ *
declare NML commands that are processad by boot
*/
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NML3typepe literzlly “E0CCH7,
NMLStype$r literally ‘C050h’,
NMLSremotesrequest literally ‘17,
NML3remotedreply literzlly ‘27,
NML$forced3bootSgo literally ‘37,
NML3bootScmdSrequest literally ‘47,
NMLSboot3cmdSresponse litercally ‘57,
NML3bootSdataSrequest literally ‘67,
NMLZboct3datasSresponse literally 77,
NML3echo3request literally ‘87,
NML3echo3rasponse literally ‘97,
NML3remoteldumeSrecuest literally ‘107,
NMLSremoteSdump$response literzlly ‘117,
NML$reset literally “15°,
/ *

declare Mip limits
*/
MIP3devices litarally ‘67,
MIP3ide%s literally ‘37,
/* ‘

declare OMF Iits
*/ \
Morebit literally “1H’,
StartsShit literally ‘2H?,
] *

cdeclere LSI device addresses
*/
PICSP8 literally ‘0E1H’,
PICHPC literally ‘0E2H’., -
PICSCMD literally “OFQOH’.,
PICSDATA literally “OF1H’ ~
PIC3MASK literally ‘0F1H’.,
/ *

declare PIC cmds
*x/
PICSICW1 literzlly “00C130011B7,
PICSICW2 literzlly ‘00013000037,
PICSICWSG literally “000C30C11B°,

) POLLSPIC literzlly ‘0CH’,
Saject

/
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[ *
declare extarnal variablas. These will all be in other CB firmware

modules

for Mip Tirst

* /
101 1 declare CQSMIPSIdsthases (MipS%icdss) structure (
ase bytes,
length byte) external,
CQ3MIP3Devicelinfo (MipSdevices) structure(
devid byter,
Status byte,
RQD0in pointers,
RQDout pointers,
Int3type bhytes
TimeitoSwuait byte,
IntSadr word ) external.,
CQEThisdevice byte external;

3eject
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119
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123

127
128

129

130

o= -

n N

[AS IR Y

/%
declare external procedures

first the confidence test routinzs
*/
CQ3ram3test:
procedure byts external; end CQSram$test;

CQ3deviceStest:

procedure byte external; end CQ%ca2vicedtest’
] *

now init routine
*/
CQ3CB8%init: procadure external’; enc¢ CQREC33init;/
CA3Hdw3init: procedure external; end CRIHdwEinit;
/% )

*/
Long®goto: procecdur=2(SA) extarnzl’;
declare SA pointer’ end Longigoto;

Short3call: procedure(SA) external;
declare SA werd, end Short3csll;

SubsystemZcall: prccedure(ParasProc) external’;
declare (ParasProc) uworcd; end Subsystemcall;

] *
MIP ncuw

*/ ‘

CRSMIP3init: procedure external; end CLEMIPSinit;

CQ3MIP3Intask: procedure external;, end CQSMIPSIntask’

Camiphalt: procedure extarnal; end CQmiphalt’
/ *
ncw to external data link
%/
ZDL%start:
procedure external; end EDLEstart,
/ *
declare restart point
*/
declare CQBootSdmtSentry address external’;

declars Currentversion byte externcl,

declare CQmipdavent byte external,
CQmipdevtoentry (3) byte externzl’

declare CQ_DLL_hostid (4) byte external;

feject
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131 1 declarsz

/ ~

declare structures tc get command block address
*/ .
Copyricht (%) bLyte dats(’(C) 1981 INTEL CORP‘).,

Cmc3blockSptr pointer public,
CBptr structure (off word, base word) at (3CmdEblockS$ptr).,
Cmc3blockSptr3c word at (2CBptr.off).,
CmdShblock3ptrdh word at (2CBptr.base).,
Cmd3block3addresses (3) word public
data(0FE9H4,1FO00H,2041H,1C0H,800H,1000H,2000K,2FCOHD ~
/] *
declare varizbles for control purposes
x /
First3hoot$cmd byte at (OF3FFFH).,
Miprunning boolean at (OF32FFEZH) .,
Ran3RT boolean at (OF3FFDH) .,
/ *

declare variables for huffering purposes in remote loading

*/
Num3remaining word,
Last3buffer boolean,
Bufptr pointer,
Bufadr structure(
OQffset word,
Bzse word) =t (@Bufptr).,
] *
declare local variables for various wurposes
*x/ )
CTresult byte public »
Run hoolean.,
Cmd byte public,
NML3entry word public,
Execution3SA werd publics,
Mip3def3ptr pointar pubklic,
DLLEbufptr pointer., :
DLL3bufptro werd public at (ACLLbufptr).,
/*
declare data structures for CA handling
* /
CQShootFcmdsmb (16) byte external,
Localbboot3cmdiImsy structure (
link pointer,
Length word,
dllsfiller (12) byte,
type word ) public »
/ *
declare structure for remote comm
*/
CQIRemcteduaitingsmb (16) kyte external,
CQ3kaitfack (1£) byte external.,
Tries bytz public,
/*
to convert from local to remcte commands
x/

Remote$toSlocaldcmd (16) byte data (0,0,0,C$Ramote3Forced3hoot$gor
C,0,C,0,C82cho3requests0,C3remoteldumpSrequast,0,0,0,C,CSdoSreset),
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/] x

data structurss for remote bccting
*/
Remoteibootersadr (6) byte data (01H,0AAH,C,OFFH,OFFH,CFFH),
Tempdhuf structurs (

Srcadr (é) bytes,

Type wortd,

Cmd bytes

Start¥adr pointer.,

Length wecrd ) public,
RemotelSserverdzdr (4) byte at (aTempSbuf.srcadr).,
Regclass word &t (2Temgdbuf.Start3adr).,
Next3Remotedhblock word,
/ *

structure for Series IV reporting
*/
S4 basad Cmd3blocks$ntr structure(deviceid byte,result byted,
Statussrepcrt structure (

cdone byter,

semaphores byte,

result3blk3ptr word) at (2F0CCH) ,
K

declare data structures for lcading code remotely
*/
Rload structure (

Lemd bytes,

Load3sa pointers

Length word,

Execlsa uword)

Peject
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/] *
dezclare based structures for local commands
x/
132 1 declare Prcicmd basad Cmd3block3ptr structure
( Cmdc byte,
Responsa byte,
Ciagnostic3cocde bytes
Version hyta,
Hostid (&) byte).,

LL3arez based Cmd3block3ptr structure
( Cmd bytes

Response byte,

From$area pointer.,

To%areca pointer.,

Length word,

txec$SA word,

MipSdef3area byte )., !

Remotelhoot hbasad Cmd3blockSptir structure
{ Cmd byte,

Response byte,

Class3code word),

Go%arez based Cmd3block3ptr structure
( Cmd bytes, ’
Respcnse byts,
Exec3SA pointer),

Mip$sizes based Mip3defsptr structure
( Devent bytes
Idsscent kytes,
This3dev bytes,
Rsrved byter :
Mip3Shases (8) word), ‘ ‘ ~

MipScdevidef based MipSdef3Sptr (1) structure
( Devdid byter

Status byte,

RQD3te3CB pointers,

REGDSfrom3C8 prpointer,

IntStype byts,

TimeftoSwait byte,

IntSadr word )/,

Echo3reqg based CmdSblock3ptr structure (
Cmd byter
Response byter
Destladr (8) byte,
info word.,
Reply word )’

/%
declare structures for remote commands
*/
133 1 declars
Remotefcmd based DLLSbufptr$o structure(
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FL/M-86 COMPILER

Link pointzr,
P3Length word,
CA31 pointers,
CA32 wordy,
SA31 pointer.,
SA%2 word.,
Type words

Cmd byte,

Info word ).,

RemoteSdump based CLL3bufptr3o

Link pointer.,
P3Length word,
DA31 pointers
DA%2 uword.,
SA31 pointer.,
SA$2 word,
Type word,

Cme byte,
Startiadr pointer.,
Length werd,
Info byte),

Remoteddatz based DLLSLufptr3o

Link pointer,
PELencth word.,
DA31 pointer.,
DA3Z2 word,
SAS1 pointer.,
SA32 word,
Type uword,

Caod byte,
Block word »
Lcmd byte,
Loacd3SA pointer.,
Length werd,
ctxec®SA uword,
Info(1) byte)’

PARTIAL NMCDEL BOCTSTRAP FROGRAM
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134

135

136

138

140

141

142

144

145

PL/M=-B84 COMPILER

/ &

declare some utility routines

declare the routine to get the Cmd block zddress

*/
LoaddCmd3block$ptr:
$if Rv
procedure externzl’;
Pelse
Pendif
and Load3CmdSbhlockiIptr;’
] *

declare procadures to load comm memory to/from host

*/
Local3move:
$if Rv
procedure externzal;
Selse
3endif
end Loczl3move,
/*
short form for DLL Send
* /
DLLsend:
$if Rv
procedure externzl’
3else
Sendif
encd DLLsend;
/ * ’

short form for dll return buffer

*/
DLLretbuf:
$if Rv
procedure externcl’
Salse
$endif
and DLLretbuf;
] *
boot interrupt routine
* /
CQ3CAZintS$rcoutine:
$3if Rv
procedure externzl;
Selse
Sendif
end CQSCASint$routiners
/ *

*/
Set$LED:
$if Rv
procedure external;s
Selse
$endif
end Set$§LED,
/*

set LED on or off depending on results of CT
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146

147

148

151

Pi /M= COMPTI FR

rcutine Tor Wb to usze «hen

crssznt

*x /
300t3recistar:
$if Rv
procaedure external’
3else
Sendif
end B8oo0t3register;
/ *
routine to save src adr and cther infc of
*/
Save3rcvd$info:
3if Rv
procecure external;
Selse
$endif

end Savedrcvdiinfo,

Bunpandchecktries:
3if Rv
procedure boolean external’
Felse
Sencdif
end Bumpandchecktries:,
eject
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/=

*/

first define DLL interface rocutines

152 1 Transmit:
3if Rv

procedure{(DAptr,Cmd,Info) external;

3else
Bendif

declare DAptr pointer.,
Cimd byte,
Info word;,

“$if not Rv
3endif
154 2 end Transmit’

/%

*/

this routine does waiting for a reply

155 1 WaitSfordreply:

non

—
o
-
[ACH AV

procedure hoolean;
/* -
send msg via DLL
*/
czll DLLsend;
/ *
start timer and then wait for a reply
*/
call CQ%setSclarm(aCi3Waitdachs.CQ3Remotefwaitingsmb,100,0);
DLL3buf3ptr = CQ%receive(.CQ3RemoteSwaitingSmb)
/ %
have something, see if timeout or msg
*/
czll CQR3Cleardalerm(aCQ3Waitiach)’
/%
check if timeout
* /
return (CLLSbuf$ptrf$o <> .CQEWaitlach)’

end WaitSfor3replys

Peject
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/ x

declare buffering routines for remote loading

*/
162 1 Getlbuffer:
procadure bytes
/ *
return current buffer
* /
163 2 Tries = 07
164 2 LC: call OLLretbuf,
/ *
if the previous buffer was the lzst onerreturn EQF
*/
165 2 if LastSbuffer then re2turn E$S0F;
/ *
get transmit buffer to send request
*x/
167 2 L1: call Transmit(ZRemotelserverl3adr,NMLEbootddatadrequest,NextSremotesbhblock);
/ * _
send to DLL and wait for a reply
*x/ '
168 2 if not Waittfordreply than
169 2 dors
1790 3 if Bumpandchecktries then return NoSresponse;
172 3 glse goto L1
173 3 end;
/* ,
Feave reply, make sure it is what we want
* /
174 2 if (Remotedcdata.cmd <> NML3bootldatz3response) or
175 2 (Remoteldatasblock <> Next3remotelbhlock) then go to LO;
/%
it is, set up pointer and things
*/
175 2 Next$remoteiblecck = NextIremotel$block + 1,
177 2 if (Num$remaining:= Remoteddatz.P3Length =17) <> 1497 then
178 2 LastShuffer=TRUE;
179 2 3ufptr = 2Remoteddesta.lcmds
180 2 return CMD$CK;,
181 2 encd GetSbuffer;
182 1 Read3bin:
procedure(Dptr,Count) byte public’
183 2 cdeclzre Optr pointer, Count uword,
Cadr structure (offset word, base word) at (&Dptr).,
To3move uword, Status byte’
184 2 do while (Count <> 0);
185 3 if NumSremaining = .0 then
186 3 cdos
/* .
buffer is smpty, get PRM to refill it
*/ : v
187 4 if (Status := Getbuffer) <> CMD3CK then return Status’
189 4 ends

PL/M=84 COMPILER
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~/

190 3 if Count > Numremaining thzn Tc3¥move = Numiremaining’

192 3 else To$move = Count;
193 3 call Movib(Bufptr,Dptr,Todmove)’

194 3 Dacdr.offset = Cadr.offset + Toimove,

195 3 Bufadr.offset = Bufadr.offset + To¥move,

196 . 3 Count = Count - ToSmoves

197 3 Numtremsining = Num3rewaining - Tofmoves

198 3 and;

199 2 ‘return CMDS3OK; )

200 2 end ReaaShin; \

Seject
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/ x
declare remote lcading routine

*/
201 1 DoSremotellcad:
procedure{(Class) Dbyta’
202 2 declare Claszss word, Status bytes
203 2 Lastbuffer = FALSZ,
204 2 Status = CMD3ICK;,
205 2 Tries, Numremaining = 0:
/] *
sencd the regquest and wait for reply
*/
206 2 LO: if Bumpandchecktiries then return Nofresponsers
208 2 call Transmit(ZRemotedbooterSadr,NMLSkbootScmdSrecuest,Class);
/ %
send and wait for & reply
*/
209 2 if not Wait3for%reply then goto LC;
/*
have reply. hopefully it is whzt we want
*/
211 2 call SaveSrcvd3infors
212 2 if Temp3hbuf.cmd <> NMLS$S2%0o0t3cmd3Iresponse then
213 2 do’
214 3 goto LG,
215 3 end;
/ *
see 1f boot request was acceptad
* /
2156 2 NextSramoteldhblock = C;
. /=
begin processing load modula(s).
*/
217 2 L1
if (Status:=Read3bhin(adRload.Lecmd,¥)) = CMD30K then
218 2 do’
219 3 if (Stetus:=Rezd%bin(Rload.Loacd$sarRload.length)) = CMD30K then
220 3 dos : ,
221 4 if (Rload.lcmd and Start$hit) <> 0 then call Short$call(Rload.ExecS$sa)’
223 4 else Executicn$SA = Rload.Exec3sa’s
224 4 if (Rload«lcmd and Moraeshbit) <> C then goto L1’
226 4 end;s
227 3 end;
228 2 call DLLrethuf’
229 2 return Status’
230 2 end Do3remote3load’

Peject
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/ x

cdaclzre remote dumping procedure

*/

231 1 Jo3remotedcump:
procaduras

/ *
first make cepy of importznt fizslcs in rcv’ed buffer and then
release original

*/
232 2 call Save3rcvd$info,
/ *
¢et transmit buffer to send back zck and data
*/ .
233 2 call Transmit(E&Temr3bufesrcadr,NMLIremoteddump3raesponse,0)/
/] *
put data into it
*/
234 2 if Temp$hufelength > 1493 then Temp3hbuf.length=1493;
236 2 call Movbh(Tempibuf.start$acdr,aRkemoteddump.info,
Tempibuf.length);
237 2 Remoteidump«.PSlength = Temp3hbuf.length + 21;
238 2 Remoteldumpe.startadr = Temgtbhuf.startadr’
239 2 Remotefdumpelength = TempShuf.length’
/] *
give to CLL to send
*/
240 2 call DLLsend?
241 2 end Dolremoteddump’
Seject
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/ =

declzare routine

* /
242 1 Handleimip:
3if Rv

procadurs externzl’

3else
Sendif
243‘ 2 end Handledmip’

3eject

tto handle

MIP things
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/=
define rcutine that procasses most ccmmands
*/

244 1 Procassihoot3cmd:
procedures
245 2 declare Responss bhyte’
/ *
init a few variables
*/
246 2 Run = FALSEZ;
/ * o
chack for legal cmd and if ok, then set up to execute cach
*/
247 2 if Cmd > C3do$Reset then
2438 2 do; /* illiagal cmd */
249 3 LLfarez.Resgonse = Badlcommand/
250 3 and;s
251 2 else
dos
A
good command value
%/
252 3 Response = CMD30K?
] *
ncw procass ceach type of command
. * / o
253 3 do case Cmd,
254 4 return;
255 4 de’ /* Presence */ ,
256 5 PrcScmda.cdiagnostic3code = CTresult;
257 5 Prcl¥cmdaversion = Current3Version;,
258 5 call movbh(8CQ_CLL_hostid,aPrc$cmd.hostid,6);
259 5 end’
260 4 des [/* local lozd and go */
261 5 Run = TRUEZ;
262 5 Mipdefptr = alLL%arza.Mip3def$areca’
263 5 Execution$SA = LL3area.Zxec$SA;
264 5 call Hdandle3mip/
265 5 call LocalSmove;
266 5 end’
267 4 dos /* Raemote lcad %/
268 5 Response = DoSremotedload(RemoteShoot.class3code)
269 > ends
270 4 des /* MIP Init */
271 5 Mipdefptr = 2LL3area.from$arears
272 5 call Handle3mip,
273 5 Run = TRUE’
274 5 ends
275 4 des [/* local losd */
276 5 call LccalSmover,
277 5 end; '
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278 4 dos /* Local Dump */
279 5 call LocalZmove,
280 5 and’
281 4 doe; /% Go %/
282 5 GOfarea.response = CMD$0OK/
2383 5 Qutput(7H) = 1;
284 5 call Long3goto(GotareastxectSA);
285 5 end’
286 4 des /* genzrate echo recuest */
237 5 Lecho: call Transwit(ZE€choreg.Dest$acdr,NMLEechoSrequestsEchoreg.info);
288 5 if WaitSforSreply then
289 5 dos
290 b call SaveSrcvdSinrfo;,
291 é Echoreg.reply = Reqdclass;
292 6 if Tempdbuf.cmd = NML3echo3response then Response = CMD3OK/
294 6 else gotc Lechos
295 6 end;
296 5 else Response = NoBacho’
297 5 anc/
298 4 dos /* Remote ferced boct and go */

/ *

start remote load secuence with class code that was passed

* /
299 5 call Szvel3rcvdiinfo;
300 5 Response = Dolremotefload(Reqclass);
301 5 return;
302 5 endy’
303 4 des [/* echo request */
304 5 call Savelrcvddinfo-
305 5 call Transmit(GRemoteSserver$adr,NMLSecho3SresponsesReqfclass);
3046 5 call DLLsend’
307 5 return;
3038 5 and’
309 4 dos [/* remote dump request */
310 5 call DoSremoteddump,
311 5 return;
312 5 end;

de; /* remote reset x/
call Long3go3to(aClbootdmtentry);
end;

[V O R V3
— -
w W
wr Ut

2nds /* of casz stmt */

316 4
/*
update cmd block
* /
317 3 LL$zrez.Response = Responssz,
318 3 Qutput(7H)=17
] *

if reguested to start system (and boot task) then do it
x/
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219 3 if rot Run then raturn;
321 3 Dorun:
call Sheortfcall(Execution$SA);,
322 3 ends /* of good cmd */
323 2 end Process$hooticmd’

$aject
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325
326

327

328
329
330

331
332

335
336
337

338
339
340
341
342

343

344
345

PL/ M~

nono

W W W W W

S Ui o W~

Ol W

/& v
define boot tacsk

%/

CQA%hoot3task:
procadurz public’

LocalibootScmd$msg.type = 0;
NMLentry = .CQDLLrxretbuf,
/] x

clear cut MIP da ta bases ‘
*/ =
call =etb(O,EClepdovcntiEEéﬁ)z
/ *

this is the command exscution loop. If there is already
a command pencding, then post dummy msg.

* /

do fcrever;

- 0M
Cmd%loop: MA %{c&baol e
if First3hootScmd then call CQCASint3routine’ : 9

/ *

must wait for command /
*/ /
Cmd = CQ3DLLSconnect(NML3typesr.CQ3bocotScmdimb)/
DLLEbutSptrsCmdsShlccksSptr = CQ3Receive(.CQ%hbootScmdSmh)
/%

have a command. If the msg is of type local then

it came from the host.

* / .
if Remectedcmdatype = 0 then
dors

/ * .

command is local, get cmdblockptr and Cmd

*/

czll Load3Cmas blcck%ptr,
and/
else
QO;
e
' cmd came from data link. If remote dump then

handla it immediataly, else let processhootcmd

! do it.
L ox/ :
t Cmd = RemoteftoBlocalicmd(Remotetcmd.Cmd and OFH),
Lif Cmd = 0 then

des /* we don’t handle this =*/
! call Subsystemcall{(DLLIbufSptrSo,NMLentry)’;
tend;
end;

] *

wte now have either a loczl command¢ or a non-remote dump

ccmmand. See2 if the RAM test has bezn run

and if not, run it. If it has, then exacute command
\j*/

if Ran3RT then-
cdos

/ * .

have run RAM tecst, so execute ccmmand’
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346
347
348
349

350
351
352
353
354
355
356

357

PL/M=R& COMPTILER

[T S S S

(VAR SR S S Sl S

[N

~/
call ProcessibootIcmd,
First$hoot3emd = FALSE?
ends
else
cdos
/ %
axecuts RAM taost. this will wipe all
except for First3bcotdcmd. After it.,
*/
disabla;
if CTresult = 0 then
CTresult = CQ3ram¥test;
Ren3RT = TRUE, '
czll CQCBinit;,
gnas
end; /* forever loop */

end CQ%boot3tacsk’,
3eject
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$if not Rv
Sendif

358 1 end C33%hootstrap’

MODULE INFORMATION:

CODE AREA SIZE 0451H 11C50

CONSTANT AREA SIZE = 0CQQH 0D
VARIABLE AREA SIZE = 004:=H 78D
MAXIMUM STACK SIZE = Q02AH 420

1139 LINES READ
0 PROGRAM WARNINGS
0 PROGRAM ERRORS

END CF PL/M-86 COMPILATION
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