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Line - ANPERIF 7135/883 EMULATION - HSP DEF - HSP HICROCODE ASSEMBLER DEFI
50 EJECT
i

i
32 7 RNEMONIC DEFINIITION SOURCE FILE
53 ; FOR AMPERIF 71535/885 EMULATION HSP HICROCODE.

H
M
33 5 INPUT FOR HALE DEFINITION PHASE COMPILER, HALE D,
36 :
57 ;iliii!i*!i*iiiilli*i**iii**liii*i!***ii*i*ilii**i*i**i!iii*ii*ii*******
98 ; AUTHORS
9
68 ; VERSION 1.8+
6l ; A. Honroe
82
63 EEREEREREEREERERRREEEEREREE R R
64 ; REVISION HISTORY
63
66 ; REVISION 1.8, 6/7/90
67 ;- 1.8.3, 11/1/98
68 ; - Changad CPU to ALU.
69 ; - Added several new shorthand instructions, IR, NIR, IR, etc.
78 ; - Changed LDA, LDR, STA, STR, STAR, LDAR, to KA, HR, AH, RH,
Tt 3 AR, RA. This conforms better with-the new instructions
7z 3 above,
73 ; - Removed several unused definitions: JHAP, EMCTRL, etc.
74 ;- Changed EQU for internal labels (ones starting with *.")
75 33 to SET.  This helps idenify them easier in the cross
76 ;; reference listing.
71 33— 1.8.2, 6/7/90
78 ;- Deleted bad POP instruction,
79 ; - Hade POPJHP instruction, based on model of JUP, J5B, etc.
88 ;  instructions.
81 ;- 1.8.1, 6/5/98
82 ; - Removed default vaules for bus and sequencer fields, will
83 ; nov use default bits paramster in proa formatter progras,
84 ; HALE_P.
}

85 ;- 1.8.9, &/1/98
B6 ; - First version.
87

~o
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88 EJECT

89
90 ; INSTRUCTION FORMAT

€N
92 ;

93 4 The HSP uses 32 bit words, as defined here.

% HORD 32
9%

96 ; The vords have three main fields:

97 ; HIGH SPEED BUS CONTROL, SEQUENCER, and ALU.

9% ;

9 ;i i i '
108 ; (HIGH SPEED BUS 12918 SEQUENCER ! 291168 ALY i
10 ;i H i :
192 ;| : : : I i : i
183 ; ¢ SRC &+ DST & TEST 1§ OPER- iWiBADIFIELD-1iFIELD 20 FIELD 3
184 ;0 i : ! H i ' '
105 3 33222222222211114111 :

106 ; 189876543210987635432 9 8765432189

107
188 ; Fields are often used independantly, so each field has its own
199 ; instructions, HIGH SPEED BUS, SEQUENCER, and ALU instructions
118 ; can be combined, by a process called overlaying, The separate
11t ; instructions are overlaid in the source code with "k" between
112 ; the separate fields' instructions to make a single instruction
113 ; word, such as:

114 ;

13 TODA ADD,NRA-& RDATA & WDATA & RFCT

16

117 ; By convention, the ALU- instruction is generally first.

18

119 ; Each field has subfields.

128 ;

121 3 HIGH SPEED BUS CONTROL has SOURCE and DESTINATION CONTROL 4-bit
122 ; subfields. These refer to input and output operations,

123 ; respectively, that can be perforaed on-the high speed bus, -
124 ; Input is at the start of an instruction cycle, output is at the
125 ; end. These can be perforeed independantly, so both source and
126 ; destinabtion operations are separate instructions.

127

128 ; SEQUENCER has TEST CONDITION and DPERATION 4-bit subfields. -
129 ; The operations include jumps, subroutine calls, push/pops,

138 ; loops, etc. Hany operations are conditional, -and can be based
131 ; on true/false tests of either flags from the ALU, such as zaro,
132 ; negative, carry, etc., or on high speed bus ready signals.

133
134 ; ALU controls logic and arithmetic operations, such as adding,

133 ; anding, stores and loads. it has five subfields, defined by
136 ; the AMD 29116# microprocessor., The first is a 1-bit HORD or
137 ; BYTE MODE flag, vhich is always word mode in HSP code. The
138 ; second is a 2-bit BUAD, which determines the sub-group of 29116
139 ; instruction group. The other three fields can either be data,
148 ; opcodes, or register numbers, depending on the instruction.

141
142 ; Symbols begining with-"." are internal use only.
!

143
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144 EJECT

145

146 ; HIGH SPEED BUS CONTROL

147 ; - -

148

149 - ; HIGH SPEED BUS SOURCE EGUATES

158

151 LAt SET H#t 29116 Y-BUS TO BUS

152 .RCAR: SET HR2 +CACHE ADDRESS TO BUS

153 .RCACHE:  SET H43 s CACHE DATA TO BUS

154 ,RDATA: SET Hi4 +SOURCE PORT DATA TO BUS

135 ,ERCSTAT:  SET H#S +SOURCE PORT STATUS TO BUS

156 .DSTSTAT:  SET HEb +DESTINATION PORT STATUS TO BUS

157 .RBE: SET He7 ;ASP DATA TO BUS

158 .S86: SET HiB +ASP STATUS TO BUS

159 EMSTAT:  SET H$9 ; (NOT USED)

168 ;REH: SET HA + (HOT USED)

161 . CON: SET HeB ;THIS INSTRUCTION'S ALU FIELD TD BUS

162 ;N.USZ: SET HC 5 (NOT - USED)

163 ;N.US3: SET H&D + (NDT USED)

164 ;APUSTAT:  SET HRE + (NOT USED)

165 ;PRODUCT:  SET HEF ; (NDT USED) AM29517 QUTPUT

166

167 ,HORD: SUB 16VZD# ;NUMERIC VALUE, 16 BITS WIDE

168 ;

169 ;

178 ; HIGH SPEED BUS DESTINATION EGUATES -

17

172 ;HY: SET H#1 + (HDT USED) AM29517 Y INPUT

173 .lCAR: SET Hi2 +BUS TO CACHE ADDRESS

174 ,HCACHE:  SET He3 ;BUS TO CACHE DATA

173 (HDATA: . SET Hi4 +BUS TO SOURCE PORT DATA

176 .SRCCTRL:  SET H#3 +BUS TO SOURCE CONTROL

177 .DSTCTRL:  SET H¥h +BUS TO DESTINATION PORT CONTROL

178 .HB6: SET H#7 ;BUS TD ASP DATA

179 .Std: SET Hig ;BUS TO 2918 D-BUS

188 ;EHCTRL:  SET HE9 i (NOT USED) -

181 jHEM: SET H#A ; (HOT USED)

182 ,SRCSEL:  SET HEB +BUS TO SELECT SOURCE PORT

183 .DSTSEL:  SET HEC ;BUS TO SELECT DESYINATION PORT

184 HCARLOW:  SET HED - ;BUS YO CACHE ADDRESS LOW BYTE

185 HULTCTR:  SET HME ; (HOT USED) AM29517 CONTROL REG

186 ;HK: SET HEF ; (NDT USED) ANM29517 X INPUT

187 ;

188 ;

189 ; HIGH SPEED BUS SOURCE INSTRUCTIONS

198

191 ALU: DEF .ALU, 4X,8X, 16X

192 RCAR: DEF .RCAR,  4X,BX,16)

193 RCACHE: DEF .RCACHE, 4X,8X,16X

194 RDATA: DEF .RDATA,  4X,8),16X

195 SRCSTAT:  DEF .SRCSTAT, 4X,8X,16X

196 DSTSTAT:  DEF ,DSTSTAT, 4X,8%,16%

197 RB6: DEF .RB6, 41,8%, 16X

198 586: DEF .586, 41,81, 16X

199 Con: DEF .CON, 4X,8X, . HORD
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Line

200
201
202
203
204
203
286
207
208
289
218
211
212
213

- ARPERIF 7155/885 EMULATION - HSP DEF -

; HIGH SPEED BUS DESTINATION INSTRUCTIONS

'

HCAR:
HCACHE:
HDATA:
SRCCTRL:
DSTCTRL:
W&:
SEQ:
SRCSEL:
DSTSEL:
HCARLOW:

DEF 4X, . HCAR,

"DEF 4%, . HCACHE,

DEF 4X,.HDATA,
DEF 4X,.SRCCTRL,
DEF 4¥,.DSTCIRL,
DEF 4%, .18,

DEF 4%, .SEQ,

DEF 4¥,.SRCSEL,
DEF 4X,.DSTSEL,
DEF 4, .HCARLOW,

Fri May 31 13:18:18 1991 Page 3

8, 161
81,151
8%, 16X
8,16
BY, 164
81, 16X
B, 16X
81, 16X
BY, 16X
81,161

HSP HICROCODE ASSEMBLER DEFI
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Line

214
213
216
217
218
219
228
221
22
223
224
223
226
221
228
229
230
231
yRY4
233
234
233
236
237
238
239
248
241
242
243
244
45
246
247
248
249
258
231
232
233
234
233
256
237
238
239
260
261
262
263
264
265
266
267
268
269
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[ == me me e wa e

FLAG3:
DSTRDY:
SRCRDY:
DSTSRC:
PASS:

-e ww wme

JL
.CJI58:
$ JHAP:
.CIP:
. PUSH:
+JSRP:
;CIV:
JRP:
RFCT:
RPCT:
LCRTH:
LIPP:
LDCT:
.LO0P:
CONT:
. THB:

EXPL:

“ cwwm wme wmu -

'

I
CJS:
cip:
PUSH:
JSRP:
JRP:
RFCT:
RPCT:
CRTH:

EJECT

2910A SEQUENCER

EQU Hed
£QU H¥1
£0U He2
£QU Hi3
EQU Hi4
EQU HAS
EQU H#6
EQU H¥7
EQU HeB
£QU H9
EQU HiA
£0U HiB
EQU HYC
£QU HiD
EQY HEE
EQU HAF

SET Hi@
SET HH
SET H#2
SET HE3
SET Hi4
SET H¥S
SET Héb
SET HE7
SET Hid
SET H#9
SET HeA
SET HeB
SET H4C
SET H¥D
SET H4E
SET HEF

CRTN 1

2910A SEGUENCER TEST ERUATES

+1F LU STATUS (NEG EXOR OVR) OR ZERO
+1F ALU STATUS (NEG EXOR OVR)

+1F LU IERD STATUS

+1F ALU OVERFLOW STATUS

sUEVER

+1F LU CARRY STATUS

+IF ALY STATUS ZERD OR NOT CARRY

+1F ALU NEGATIVE STATUS

sIF LU LINK STATUS

+IF ALU FLAGL STATUS

+TF ALU FLAG2 STATUS

+1F ALU FLAG3 STATUS

+IF DESTINATION PORT READY

s IF SOURCE PORT READY

+1F BOTH SOURCE AND DESTINATION PORTS READY
s ALHAYS

2918A SEDUENCER OPERATION FIELD EQUATES

s JUP TO ADDRESS ZERD
sCONDITIONAL JUMP TO SUBROUTINE

s JUMP TO ADDRESS FROM MAP PROM (NOT IMPLMENTED) -
sCONDITIONAL JUP

sPUSH AND CONDITIONAL LOAD CNTR/RES

+JUMP TO EITHER NORMAL OR CNTR/REG SUBROUTINE
sCONDITIONAL JUMP VECTOR (HOT IMPLEMENTED)

s JUNP TO EITHER NORMAL OR REG

sREPEAT STACK UNTIL CNTR/REG IERO

sREPEAT UNTIL CNTR/REG ZERD

sCONDITION RETURN FROM SUBROUTINE

sPOP AND CONDITIONAL JUnp

:LOAD CNTR/RES

;CONDITIONAL REPEAT

s CONTINUE

sCONDITIONAL REPEAT, OR JUMP IF CNT ZERD

2910A SEGUENCER INSTRUCTIONS
PARAMETER, IF ANY, IS A SEQUENCER TEST

DEF 4%,4,4X,.37, 16X
DEF 4%,4X,4Y,.CJSB, 161 ;##35/8 CISB: #4ss
DEF 4Y,41,4V,.C0P, 16X
DEF 4%,4%,4Y, .PUSH, 16X
DEF 4X,4X,4V,.J5RP, 16X
DEF 4X,4X,4Y,.JRP, 16}
DEF 4,41, 4%, .RFCT, 16X
DEF 4%,4%,4%,.RPCT, 16X
DEF 4%,4%,4Y, .CRTN, 16X
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270
211
272
213
274
213

£Jpp:
LDCT:
L00P:
CONT:
THB:

DEF 4X,4X,4Y,.CIPP, 16X
DEF 41, 4%, 4X,.L0CT, 16Y
DEF 4%, 4X,4Y,.L00P, 16X
DEF 4%,4¥, 4%, CONT, 16X
DEF 4X,4X,4V,.T48, 16X

Fri Hay 31 13:10:18 1991 - Page 7

HGP MICROCODE ASSEMBLER DEFI



HALE Listing: hspdaf.sre Fri May 31 13:10:18 1991 Page 8
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276 EJECT

217

278 3 291164 ALY

219§ -mmmme—-

280

281 ; BYTE OR WORD HODE, ALWAYS HORD INM HSP
282

283 .t: SET B#1

284 ;

285 ; RAM REGISTER PARAMETERS
286 ;

287 RO: EBU H#00:
288 Ri: EQU SHi0L:
289 R2: EBU SHEB2:
298 R3: EQU SHE83:
291 R4: EQU SH#R4:
292 R3: EQU SHEAS:
293 Re: EBU SHEO6:
294 R7: EQU SHEB7:
293 RB: EQU SH#EB: -
296 R%: EGU SHEQ9:
297 Ril: EQU SHEBA:
238 Rll: EQU SH3EB:
299 RiZ: EQU SHEOC:
308 R13: EQU SHEED:
38t Ri4: EBU SHEBE:
382 RIS EQU SHioF:
383 Ri6: EQU SHE1G:
384 RIT: EQY SHE11:
305 Ri8: EBU SHE1Z2:
306 R19: €0U SH¥13:
307 R20: EQU SHE14:
308 R21: EQU SHB15:
309 R22: EQU SHE16:
e R23: EQY SHMT:
M1 R24: EQU SH#18:
N2 R EQU SHE19:
313 R26: EBU SHE1A:
34 R27: EQU SHB1B:
319 R28: EQY SHE1C:
316 R23: EQU SHE1D:
317 R3e: EQU SH¥1E:
318 R31: EQU SHELF:
319

328 ; NON-RAM REGISTER PARAMETERS
au ;

322 NRY: EQU SBeABGBD
323 HRA: £QU SBEOGADL
324 NRS: EQU Shenaies

325 NRAS: £QU SBtealnl
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Line

326
n
328
329
330
3
332
33
34
335
336
KXY
338
33
248
341
342
343
344
243
346
347
348
343
358
3l
302
393
34
333
336
337
338
359
360
361
362
363
364
363
366
367
368
369
378
n
3n
73
374
373
276
an
378
379
388
301

¥
1
i
i
i

HOVE:
Canp:

INC:
NEG:

1
.50R.0:
.SO0NR. B:
!

.50RA:
.50RY:
.50RS:
.50AR:
.500R:
.501R:
.501R:
.SOZER:
.SO5ER:
.50RR:
i

.50A:
.50D:
501
.501:
.S0LE:
. S05€:

EXPL:

SOIER:
SOSER:
SORR:

H
i
i
i
; EXPL:

]

S0a:
50D:
501:

AHPERIF 7153/835 EMULATION - HSP DEF -

EJECT

SINGLE OPERAND INSTRUCTIONS

50R, SONR OPERATION PARAHETERS

£QU 4B411@0
EQU 4BE1101
EQU 4B§1110
EQU 4BEL11L

SET B#10
SET Bé#11

SET B#0300
SET Biooid
SET B#pa1l
SET BiD1OB
SET Bea11d
SET BHA11L
SET B¢1aee
SET B&togl
SET B#1018
SET B#1011

SET B0100
SET B40110
SET BEOL1L
SET B#1000
SET Bh1001
SET B#1Q18

SOR INSTRUCTIONS

PARANS: OPERATION, REGISTER

SORA MOVE,R0G

DEF BX,BY, .M, SOR. 8,4V, . SORA, 5V
DEF 8X,8%,.1,.50R.0, 4V, . SORY, 5V
DEF BX,8Y, .1, .50R. 8,4V, .S0RS, 5V
DEF 8X,8%, .1, .50R.0, 4V, . S0AR, 5V
DEF B8Y,8Y,.M,.50R.8, 4V, . S00R, 5V
DEF 8Y,8%,.1,.508.8, 4V, .50IR, 5V
DEF BX,BY,.H,.50R. 0,4V, S0IR, 5V
DEF 8X,8%, .4, .508.0,4Y, . SOIER, 5V
DEF 8X,8Y,.H,.S0R. 4, 4V, . SOSER, 5V
DEF 8X,81,.H,.50R.0, 4V, . SORR, 5V

SOHR INSTRUCTIONS

PARAMS: OPERATION, DESTINATION

SOA INC,NRA

DEF 8X,BX, .M, .SONR. 8,4V, . 508, 5
DEF 8X,8X, .M, .SONR. 2, 4Y, .50, 5V
DEF 8X,8Y, .M, .SONR. 8,4V, .501,5V

fri Hay 31 13:

18:18 199 Page 9

HSP HICROCODE ASSEWBLER DEFI
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382 S01: DEF 8X,8X,.H,.SO0HR.Q,4V,.507,3V

383 SOIE: DEF 8X,8X,.H,.5ONR.0, 4V, . SOIE, 5V
384 SOSE: DEF 9X,8%,.H,.SONR.D, 4V, . SOSE, 5V
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385 EJECT

386

387 ; THO OPERAND INSTRUCTIONS

308

369 ; TOR1, TOR2, TONR OPERATION PARAHETERS
0

391 SUBR: EQU BéRADA

392 SUBRC: EQU BE00DI

393 5UBS: EQU B#oai

394 SUBsC: EQU BiE0LL

395 ADD: EQU Bé8100

396 ADDC: EQU BEALOL

397 AND: EQU B4D110

393 HNAND: EQU BRB11L

399 EXOR: EGU B&100d

408 NOR: EQU B&igDl

481 OR: £QU B#1010

482 EXNOR: EQU BE1O11

403

!
484 ,TOR1.@:  SET Bteo
485 ,TOR2.8:  SET B#1d
406 .TONR.Q:  SET B#l1
407 ;
488 . TORAA: SET bhoeeo
489 . TORIA: SET Béma1
418 . TODRA: SET Bade1L
411 . TORAY: SET B#100D
412, TORIY: SET BR101@
413 . TODRY: SET B#iell
414, TORAR: SET Ba1leg
413 .TORIR: SET B#1110
416 . TODRR: SET BEINL
417
418 . TODAR: SET Beaeot
419 L TOAIR: SET B#@aio
428 .TODIR: SET BRo101
421
422 .T0DA: SET Biopot
423 ,TOAI: SET Bi#daid
424 ,T0DI: SET BiDIOY
425
426 ; TORL INSTRUCTIONS
427 ;
428 ; PARAWS: OPERATION, REGISVER
429 ; EXPL: TORAA OR,R1
430 ;
431 TORAA: DEF 8X,8X,.H,.TORL.0,.TORAA, 4V, 5V
432 TORIA: DEF 8X,8%,.1,.TORL.Q,,TORIA,4V,5V
433 TODRA: DEF 8X,8X,.M,.TORL.Q,, TODRA,4Y,5V
434 TORAY: DEF 8X,8%,.1,.T0R1,Q, , TORAY, 4V, 9V
435 TORIY: DEF 8X,8X,.M,.TORL. 8, . TORIY,4V,5V
436 TODRY: DEF 8X,8%,.H,.TORL. 2, , TODRY, 4V, 5V
437 TORAR: DEF 8X,8X,.4,.TOR1.8,, TORAR, 4V, 5V
438 TORIR: DEF 8%,8X,.1, . TORL. @, . TORIR, 4V, 5Y
439 TODRR: DEF 8X,BX,.M,.TORL. B, .TOORR, 4V, 5V
448
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Lina

441
442
443
444
443
446
447
448
449
430
431
432
433
434
433
436
437

ANPERIF 7135/885 EHULATION - HSP DEF - HSP HICROCODE ASSEMBLER DEFI
TOR2 INSTRUCTIONS

PARAMS: OPERATION, REGISTER
EXPL: TODAR ADD,R14

- we —n amn nn

'

TODAR:  DEF 8X,8X,.M,.TOR2.0,.TODAR, 4V, 5V
TOAIR: DEF 9X,8%, .H,.TOR2.9, . TOAIR, 4V, 5V
TODIR: DEF 8Y,8Y,.M,.T0R2.8, . TODIR, 4V, 5V

TONR INSTRUCTIONS

i
i
i
; PARANS: OPERATION, DESTINATION

; EXPL: TODA EXOR,NRY

i

TODA: DEF 8X,8X,.H,.TONR. @, . TODA, 4V,5V
TOAL: DEF 8X,8X,.1,.TONR.Q,.TOAL,4V,5V
10DI: DEF BX,8X,.H,.TONR.Q, . TODI, 4V, 5V
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438 EJECT

439 ;

460 ; SINGLE BIT SHIFT INSTRUCTIONS

461

462 ; SHFTR, SHFTHR OPERATION PARAMETERS
463 ;

464 UPI: EQU B4A0ED

465 UP1: £QU BYAQ@L

466 UPL: EQU- B4BA1D

467 DNL: EQU Bha1Q0

468 DNI: EQU BE@101

469 DiL: EQU BO110

478 DNC: EQU BEA111

471 DNOVR: EQU B¥10ag

472

]
473 .SHFTR.Q:  SET BRIO
474 .SHFTNR.O: SET B#11
415
476 .SHRR: SET B4O110
477 .SHOR: SET BIBILL

478

479 .SHA: SET BivL1D
488 . SHD: SET B#@111
431 ;

482 ; SHFTR INSTRUCTIONS
483

484 ; PARANS: DIRECTION/BIT SDURCE, REGISTER
483 ; EXPL: SHRR UPZ,R11

486

487 SHRR: DEF BX,BX,.H,.SHFTR.8,.5HRR,4V,5V
488  SHDR: DEF 8X,8X,.1,.5HFTR.8,.SHDR, 4V,5V
489

490 ; SHFTHR INSTRUCTIONS

491

492 ; PARANS: DIRECTION/BIT SOURCE, DESTINATION
493 5 EXPL: SHA DHI,NRA

494

495 SHA: DEF 8Y,BX,.H, .SHFTNR. B, .5HA, 4V, 59
496 SHD: DEF 8X,8Y,.H, .5HFTNR.Q,.5HD, 4V, 5V
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Linge

497
498
47
209
301
5082
303
04
33
306
387
308
389
318
all
312
a3
314
313
ité
a7
38
a19
320
921
32
323
324
323
326
527
328
329
330
a3l
332
a33
33
335
336
337
33
339
348
341
M2
343
344
343
346
347
348
319
330
331
392
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i
; BIT ORIENTED INSTRUCTION

EJELT

1)
; BORI, BOR2, BONR BIT POSITION PARANETERS

H

BITE:
BITi:
BIT2:
BIT3:
BIT4:
BITS:
BITE:
BIT7:
BITE:
BITY:
BIT18:
BIT1L:
BITi2:
BIT13:
BIT14:
BIT1S:

i
.BORL.Q:
.BOR2.8:
.BONR. 0:

1
LSETHR:
.R5TNR:
TSTHR:
]
LD2HR:
LLDC2NR:
AZ2HR:
S20R:

?
BONR. 2:

1
LTSTNA:
RSTRA:
. SETNA:
LA2NA:
:y{H
.LD2KA:
LDC2MA:
LT5THD:
RSTND:
JSETHD:
JAZNDY:
LS2NDY:
LD2NY:
LLDCZNY:

EQU Bé6Rao
£QU Biagel
EQU BiAO1A
EQU BH#0OLL
EQU B#ai0
£0U BOLOL
EQU BtB11D
£QY oLl
E0Y B#100
EQU k1081
EQU B&1@10
EQU B#1011
EOU B#1100
EQU B#1101
EQU B#1110
EQU BR1ttl

SET BR11
SET B#10
SET Bitt

SET BR110l
SET B#1110
SET BHIL1Y

SET Ba1108
SET B#i101
SET Bh111G
SET BH1111

SET B#110@

SET Béaoene
SET Beagenl
SET B¥ageie
SET Beao1oe
SET Bi@p101
SET Ba#0dL10
SET B#@i11
SET Be10oae
SET B#1@801
SET Bai0o10
SET B#10100
SET B10101
SET Be1011@
SET BIBIN

¥
; BORL INSTRUCTIONS

; PARAMG: BIT POSITION, REGISTER
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333 ; EXpL: SETNR BITIS,R10

a4

395 SETHR: DEF 8X,8X,.H, . BORL.Q,4V,.SETHR, 5Y
336 RSTHR: DEF 8%,8%,.M,.BORL. 8,4V, . RSTHR, 5V
357 YSTHR: DEF BX,8X,.H,.BOR1.0,4V,. TSTHR, 5V
398

339 ; BOR2 INSTRUCTIONS

368

361 ; PARAMS: BIT POSITION, REGISTER

362 ; EXPL: LD2HR BITIS,R4

363

;
564 LD2NR: DEF 8X,BX, .4, .BOR2. 8,4V, .LD2NR, 5V
565 LDC2NR:  DEF 8X,8X,.M,.BOR2.0,4V,.LOC2NR, SV

566 AZNR: DEF 8X,8X,.H,.B0R2.0,4V, . A2NR, 5V
567 S2NR: DEF 8,8Y,.H,.B0R2.0,4V, . S2NR, 5V
568 ;

569 ; BONR INSTRUCTIONS

570 ;

S7L ; PARAMS: BIT POSITION

572 ; EXPL:  TSTHA BITS

573

i
574 TSTNA:  DEF BX,BX,.H,.DONR.8,4V,.BONR.2,.TSTNA
575 RSTHA: DEF 8%,31,.H,.BONR.Q, 4V, . BONR. 2, .RSTHA

576 SETHA:  DEF 8X,BX,.N,.BONR.8,4V,.BONR.2,.SETNA
577 A2NA: DEF 8X,8X, .M, . BONR.0, 4, . BONR. 2, . AZNA
578 S2NA: DEF BX,8Y,.H,.BONR. G, 4V, . BONR. 2, . 52NA
579 LD2NA: DEF 8X,8%, .1, .BONR. G, 4V, . BONR. 2, .LD2NA
588 LDC2NA:  DEF BX,BK,.H,.BONR.8,4V, . BONR. 2, .LDC2HA
581 TSTND: DEF 8X,8Y,.0,.BONR. 0, 4V, . BONR. 2, . TSTHD
582 RSTHD: DEF 8X,BY, .1, . BONR. 8, 4V, . BONR. 2, .RSTHD
583 SETHD: DEF 8X,81,.M,.BONR.Q, 4V, . BONR. 2, . SETHD
584 AMDY:  DEF 8X,BX,.M,.BONR.G,4V,.BONR.2,.AZNDY
585 S2NDY: DEF 8Y,8X, .1, .BONR.Q, 4V, . BONR. 2, . S2HDY

586 LD2NY:  DEF 8X,B,.H,.BONR.0,4V,.BONR.2, .LD2NY
S87 LDCZWY:  DEF 8Y,8Y,.M,.BONR.0, 4V, .BONR. 2, .LDC2HY
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588 EJECT

589 ;

598 ; ROTATE INSTRUCTIONS

591 ;

392 .RTRA: SET BR1108
393 .RTRY: SET B&1110

394 .RIRR: SET BEIINL
a9

396 .RTAR: SET Bi@eao
397 .RTDR: SET Biaoal
598 ;

599 LROTHR.2:  SET B#1188
600

i
681 .RTDY: SET B#iigam
602 .RTDA: SET B#11001

663 .RTAY: SET B#11100
684 .RTAA: SET BY11104
683

i
606 .ROTR1.@:  SET Biee
687 .ROTR2.0:  SET Bedi
683 .ROTWR.G:  SET BRIL

683

618 ; ROTRL INSTRUCTIONS

611

612 ; PARANS: NUMBER GF BIT POSITIONS, REGISTER

613 ; EXPL: RTRA 2,R11

b14 ;

613 RTRA: DEF 8X,8X,.H,.ROTRI. &, 4V:%D#, ,RTRA, SV

616 RIRY: DEF 8X,8%,.1, .ROTRL.B,4V:7D¥, . RTRY, 5V

B17 RTRR: DEF BX,8X,.H,.ROTRI.8,4V:7D4, . RTRR, 5V

618

619 ; ROTR2 INSTRUCTIONS

620 ;

621 ; PARAHS: NUMBER OF BIT POSITIONS, REGISTER

622 ; EXPL: RTAR 2,R12

623 ;

624 RTAR: DEF BX,8X,.H,.ROTR2,8, 4V:7 D4, .RTAR, OV

623 RTDR: DEF 8X,8%,.1,.ROTR2.Q,4V:%D%, .RTDR, 5V

626

627 ; ROTHR INSTRUCTIONS

628 ;

623 ; PARAMS: NUMBER OF BIT POSITIONS, REGISTER

630 ; EXPL: RTDY 2

631

632 RTDY: DEF BX,8X,.H,.ROTNR. B, 4V:7D4, .ROTNR. 2, . RTDY
£33 RIDA: DEF 8X,8%,.H,.ROTHR.Q,4V: /D8, .ROTHR. 2, .RTDA
£34  RTAY: DEF BX,8Y,.H,.ROTHR. 8, 4V:7D4, .ROTHR. 2, . RTAY

£33 RTAA: DEF 8X,8%, .M, .ROTHR. €, 4V: 1D, .ROTHR. 2, . RTAA
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636 EJECT

837 ;

638 ; ROTATE AND MERGE INSTRUCTIONS

£39 ;

548 LHDAI: SET B#111

641 .MDAR: SET Bhlgea
642 JHDRI: SET B#1egs
543 .HDRA: SET B1a10
644 .HARI: SET B#110@
643 JHRAL: SET BR1110

646

647 .ROTH.@:  SET BEd1

648

649 ; ROTH INSTRUCTIONS

£38

631 ; PARAMS: NUMBER OF BIT POSITIONS, REGISTER

632 ; EXPL: HDAI 7,R2

633

634 MNDAI: DEF 8X,8X,.M,.ROTH. B, 4V: 1D¢, . HDAL, 5V
635 MDAR: DEF 8X,8X,.H, ,ROTH.Q,4Y:7D¥, . HDAR,SY
£36 HDRI: DEF BX,8X,.M, .ROTH.2,4V: D4, .HDRI, 5V
637 HDRA: DEF 8X,8X,.H, .ROTH.0,4V: ZDE, . HDRA, SV
638 HARI: DEF 8X,8Y,.H, . ROTH.@,4V: ZD§, . AR, 5Y
639 MRAIL: DEF 8X,8X,.0,.ROTH.Q,4V:7D¥, . HRAT, 5V
B60

661 ; ROTATE AND COMPARE INSTRUCTIONS

662

663 .CDAI: SET B4@010
664 .CORI: SET Bioo1l
665 .CDRA: SET BYB10G
666 .CRAL: SET Beaiel

B67
668 LROTC.B:  SET BRM1
669 4
678 ; ROTC INSTRUCTIONS
871

!
672 ; PARAMS: NUMBER OF BIT POSITIONS, REGISTER
§73 ; EXPL:  CDAI 7,RS

674 ;

675 CDAIL: DEF 8X,8X, .M, .ROTC.8,4V:%D¢, .CDAI, 5V
576 CORI: DEF 84,81, .1, .ROTC., 4V: %D, .CORI, 5V
677 CORA: DEF 8X,BY, .M, .ROTC.D, 4V: ZD4, . CORA, 5V

678 CRAIL: DEF 8X,8X,.1,.ROTL. 8, 4V: 408, .CRAL, SV
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Line

679
&80
681
682
683
£84
£33
686
687
688
689
690
631
692
693
694
693
636
697
698
699
798
701
782
783
704
703
786
787
708
789
718
m

- AHPERIF 7135/6885 EMULATION - HSP DEF -
EJECT

PRIORITIZE INSTRUCTIONS

i
PRT1A: EQU BaBLLL

PRID: EQU B&idgl
i

PRA: EQU B#1000
PRL: EQU By1010
PRI: EQU B#1D11

+ PARANS: PRTIA OR PRID, REGISTER
i EIPL:  PRIA PRT1A,RO8

¥

PRIA: DEF 8Y,8X,.M,B¥10, 341808, 4,5V
PRIY: DEF 8X,8%,.H1,B410, 581010, 4V,5V
PRIR: DEF 8,8Y,.M,B410, B#1011,4V,5V

PARANS: PRCAZI], REGISTER
EXPL: PR2A PRI, R2

e wa s wa

PR2A: DEF 8%, 81, .H,B410, 4V, 40800, 5V
PR2Y: DEF 8X,8%,.1,B818, 4V, B4E010, 5V
i

PRIR: DEF 81, 8X, .M, B#10,4V,B4ERi1, 5V
PR3A: DEF 8X,8Y, .1, B#10, 4V, B40100, 5V
PRAD: DEF 8%,8X,.1,B410, 4V, B4@110, 5V

i
+ PARAHS: PRIAZII, NRIYA]
; EXPL: PRTD PRA,RL

;
PRTA: DEF BX,8X,.1,B#11,4V, 40188, 5V
PRTD: DEF 8Y,8Y,.H,B#11,4Y, BEA110,5Y

Fri Hay 31 13:10:18 1991 Page 18

HSP MICROCODE ASSEMBLER DEFI
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712 EJECT

73

714 ; CRC INSTRUCTIONS

3

716 ; PARAHS: REGISTER

717 ; EXPL: CRCF R4

718

719 CRCF: DEF 8X,BX,B&1,B418,B40110, B40011,5Y

720 CROR: DEF §%,8%,B¥1,B410, 540112, BE1001, 5V
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Line

m
122
723
724
723
726
727
728
723
730
3
132
733
734
7135
736
737
738
739
740
741
742
743
744
743
746
747
748
749
730
75
732
153
734
133
136
137
758
799
768
76}
762
763
764
763
766
767
768
763
778
m
172
713
174
773
776

- AMPERIF 7135/885 EHULATION - HSP DEF - HSP MICRUCODE ASSEMBLER DEFI
EJECT

i

i STATUS INSTRUCTIONS

1

. THOZ: SET Biaooad
JTHD: SET Bipeain
T SET Bhealon
TOVR: SET B4@O11D
LTLON: SET Buetaao

JC SET BgR101O
JTI0: SET BH@1100
JTh SET Ba@1110
JL: SET B#10000
JTF1: SET B#10810
JF2: SET B§10100
JF3 SET B#1e110

;
+ SETST INSTRUCTIONS
i PARAMS: NONE

¥

SOHCI: DEF 8X,8X,B40, B#11,B41011,B41010, B400a11
SL: DEF 8X,8X,B40,BEL1,BE1811,BE1010, 5400101
51 DEF 8X,8Y,B40,B411,B41811,B41018, B4a0110
SF2: DEF 8X,8X,B40,B411,B#1011,B41018, 5401001

5F3: DEF BX,B8X,B48,B411,B41011,B41010, B401010

k)
; RSTST INSTRUCTIONS
; PARAMS: NONE

!

RONCI: DEF 8Y,BY,B43,B411,B41010,B41010, B400A11
RL: DEF 8X,9X, B4, B811,BE1010,BE1010, BEA010L
RF1: DEF 8X,8X,B40,B411,D41810, B41018, B4pA110
RF2: DEF 8X,8%,B40,B¥11,B¥1810, BE1018, BE01001
RF3: DEF 8Y,8%,B40,B#11,B41010,B41810, 3401810

!
i SVSTR INSTRUCTIONS
; PARAMS: REBISTER

; EXPL: SYSTR RO
i

§

YSTR: DEF BX,B8X,.H,B410,B4B111, B4101R, 5V
SYSTHR INSTRUCTIONS

PARAMS: NRY OR NRA
EXPL: SYSTHR NRA

- wm mn me e

SYSTHR:  DEF 8X,BX,.M,B#11,B88111,B41010,5V

1
i TEST INSTRUCTIENS
; PARANS: HONE

1

THOZ: DEF BX,BX, B2, B411,B41801,B41018, . TNDZ
THD: DEF 8%,8%,B28,B811,B41081,B41019, . THO
I DEF BX,8X,B48,Be11,B41881,B41010, .71
TOVR: DEF 8,81, B40, BE11,BE1001,B¥1018, . TOVR
TLOW: DEF 8Y,81,B4B, B411,B41081,B41818, . TLOK

Tc: DEF 81,81,B80,BE11, 541001, BR101E, . TC
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Tt DEF B¥,BY,B40, B411,B41001,B81018, . TIC

778 Th DEF 8X,81,B40,B¥L1, 51001, B41010,.TH

7 L DEF BX,BX,B40,B#11,B41081,B41010,.TL

780 TFL: DEF 8X,8X, 510, B¥11,BE1001,B#1010, . TF1

81 TF2: DEF BX,8X,B40, B#11,B41001,B4101, . TF2

782 TF3: DEF 8X,8X,B40,B411,B41081,B41010,. 773

83

784 ; NO-O0P INSTRUCTION

785

1
786 . HOOP: SUB B4A,B411,B41000,B41010,B¢00AAD  ;HOOP
787 NOOP: DEF 8%, 8%, .NOOP



HALE Listing: hspdef.src Fri Hay 31 13:10:18 1991 Page 22
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783 EJECT

789

798 ; INSTRUCTION TO CHANGE DEFAULT HORD HODE IN ALU TD BYTE HODE.

731 ; THIS MUST BE AFTER THE ALU INSTRUCTION,

792

793 DBYTEHODE:  DEF BX,8X,B#8G,2X, 4X,4X,5X

794

795 3

796 ; INSTUCTION DATA INSTRUCTION

797 ; USED BY "I" FIELDS, &S IN SOIR, TORIR, ETC.,

798 5 AS THE DATA FOR INPUT ON THE INSTRUCTION FOLLOWING SUCH INSTRUCTIONS.
793 ; SIMILAR TC "DATA™ DIRECTIVE, BUT HAS ONLY 16 BITS,

808 ; LEAVING BUS AND SEQUENCER FIELDS AT DEFAULT.

801

802 IDAT: DEF 8%, 8X, . HORD
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803 EJECT

ga4

8053 ; DEFAULT INSTRUCTION

886 IF ANY FIELD I5 HOT SPECIFIED,

807 ; USE THESE DEFAULTS.

i

889 ; THOUGH NDT NORMALLY USED AS AN ACTUAL INSTRUCTION,
810 ; IT IS USED AS A CHECK AGAINST THE VAULE SUPPLIED
811 3 TO THE PROM FORMATTER FOR DEFAULT BITS.

812

813 .DEFAULT:  DEF .ALU,H#8,PASS, .CONT, . NDDP
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a4 EJECT

815

816 ; SHORTHAND INSTRUCTIONS

817

818 ; SEQUENCER:

819

820 ; Jukp, CONDITIONAL JUMP, JUMP TO SEGUENCER REGISTER

a2t Jup: DEF .CON, 4X, PASS, .CJP, ,HORD  ;COR CADDR) & CJP PASS
822 CInp: DEF .CON, 4X, 4V, .CJF, .WORD  ;COM {ADDRI & CJP LTEST]
823 JnPR: DEF 4X,  4X, FAIL, .JRP, 16X ;JRP FAIL

824

825 ; JUHP YO SUBROUTINE, CONDITIONAL JUMP TO SUBROUTINE, JUMP TO SEB REG
826 JsB: DEF .CON, 4X, PASS, .CJSB, .HORD  ;COM [ADDRY & CJS PASS
827 €J5B: DEF .CON, 4X, 4V, .CJSB, .HORD  ;CON C[ADDRY % CJS CTEST]
328 JSBR: DEF 4X, 4%, FAIL, .JSRP, 16X ;1 JSRP FAIL

829 ;

838 ; RETURN

831 RIN: DEF 4X,  4X, PASS, .CRTN, 16X ;CRTN PASS

832

!
833 ; PUSH PC YO STACK AND LOAD SEGUENCER COUNTER/REGISTER
§34¢ PUSHLDCY:  DEF 4X, .SER, PASS, .PUSH, 16X ;PUSH PASS & SEQ
835 ;
836 ; POP STACK AND JuMp
837 POPJHP: DEF .CON, 4X, PASS, .CJPP, .HORD  ;COM CADDRY & CIPP PASS
838

1
839 ; ALL:
g4d
841 ; COPY INSTRUCTIONS:
842 ; ACCUMULATOR TO REGISTER, ACCUMULATOR TO HIGH SPEED BUS,
843 3 REGISTER TO ACCUHULATOR, REGISTER TO HIGH SPEED BUS,
944 ; HIGH SPEED BUS TO ACCUMULATOR, HIGH SPEED BUS TD REGISTER
245 AR: DEF 8X,8%,.H,.50R.8,H0OVE, .SOAR, 5V ;50AR MOVE, (REG]
846 AH: DEF .ALU,4X,8X,.H,.500R.8,H0VE, .S0A, NRY ;S0A HOVE,HRY & ALU
B47 RA: DEF 8Y,8X,.1,.50R.8,H0VE, .5URA,5Y  ;5ORA MOVE,(REG]
848 RH: DEF .ALU,4X,8X,.H,.50R.9,H0VE, .SORY,3Y  ;SORY MOVE, (REG] & ALU
849 HR: DEF 8X,8X,.M,.50R.8,HOVE, .S0DR,5Y  ;50DR HOVE,(REG]
830 HA: DEF 8X,8Y,.H,.50NR.Q,HOVE, . 50D, NRA  ;S0D MOVE,NRA
ga1
832 ; INCREMENT OR DECREMENT ACCUMULATOR OR REGISTER
833 InCA: DEF 8X,8X,.H,.50HR. 0, INC, S04, NRA  ;50A INC,HRA
834 INCR: DEF 8X,8X,.H,.50R.@, INC,.50RR,aV  ;SORR INC,(REG]
835 DECA: DEF 8X,8X,.1,.BONR.B,BITE, .BONR.2,.52HA ;S2HA BITO
836 DECR: DEF 8X,8K,.1,.B0R2.8,BITA, . 52NR, 3V  ;520R BITQ, [REG]
837 ;

1
838 ; LOAD CONSTANT INSTRUCTIONS:
839 ; 1ERO, POSITIVE ONE, NEGATIVE ONE, OR NEXT INSTRUCTION DATA (IDAT)
860 ; TO ACCUMULATOR, REGISTER, OR HIGH SPEED BUS

861 14 DEF 8X,8X,.11, . SONR. B, MOVE, .SOZ, HRA  ;SOZ MOVE,NRA

862 IR DEF 8X,8Y,.H,.50R.0,H0VE, .50IR,5V  ;SOIR HOVE, [REG]

863 IN: DEF .ALU,4X,8%, .H,.SONR. 8, HOVE, .S0Z, NRY ;S0 HOVE,NRY & ALU
BG4 P1A: DEF BX,8X,.M,.SONR. B, IN, . S0Z,8RA  3S0Z INC,NRA

865 PIR: DEF 8X,8X,.H,.S0R.0, INC, 5028, 5Y  ;SOIR INC,(RER)

866 PIH: DEF .ALU,4X,8X, .1, .5ONR., INC, .S0Z,NRY ;501 INC,NRY & ALU
867 NiA: DEF 8%,8X,.11, . SONR. 0, CONP, .50, HRA ;507 COMHP, HRA

BEE HIR: DEF BX,8X,.H,.50R.0,COHP, . S0IR,5¢  ;SOIR CONP, [REG)

869 NiH: DEF .ALU,4,8Y, .}, .SONR. B, E01P, . SOZ, HRY ;SO7 COMP,NRY & ALU
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878 If: DEF 8X,8X,.H,.50NR, B, HOVE, .S0T,NRA ;50T HOVE,HRA
871 IR: DEF 8Y,8%,.H,.50R.,1O0VE, .SOIR,3Y  ;SOIR HOVE, (REG)
872 1h: DEF BY,8Y,.M,.50HR. 8, MOVE, ,SOT, HRY ;501 HOVE,NRY
873 i (PUT "% ALU® ON IDAT).
874 jUSE "CON XXX" INSTEAD.
875
876 ;
817
878 ;
879 END
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MR X 00008804 JAZHDY X QDBAEAL4 LA2MR X DDBORQRE .ALU Y B8800eR1
.BONR.2 X 000R00BC ,BONR.G X 0B000E83 .BOR1.Q ) 00000QE3 .BOR2.Q Y @0DEAed2
.CDAI X 00Q0AE0O2 .CDRA X f0GRA0A4 .CORI ¥ Q@aasea3 .Cip ! BB8g0eRs3
JLCJPP X 000eooes LCJSB Y B0o@aedy .COH 1 000006808 .CONT X QBBO0EAE
.CRAT X B0B0BA8S .CRTN X QO@@EA0A ,DEFAULT D .DETCTRL ¥ D0BAGRAE
LD5TSEL X 00AA0EEC .DSTSTAT X oBGooess .JRP 1 00080007 LJSRF X 00880005
Ji Y 00pBQgee ,LD24A X DBBOBO06 .LD2NR X 00A00EBC .LD2NY X BO00eRie
LLOCZHA X 00080887 .LDC2HR X 0G8@0RED ,LDC2NY X 98088817 .LDCT X eooeseec
LLBOP X RO0BEAGD M i 900peeal .MARI X BoQpea@ec .MDAI X Dopoeeay
JMDAR X 0000GRAS LMDRA X 9000B0BA JMDRI X 900008089 JMRAI Y Q@9UR00E
JNOOP D LPUSH Y 800eE004 .RBE X 00080847 .RCACHE X B0GDAGR3
.RCAR X 00000002 .RDATA X GOG@Oe@4 .RFCT X 00B00CE3 ,ROTC.E X 80000081
LROTH.G@ X 68028001 .ROTHR.2 X 900080QBC .ROTHR.G X 0B0ABEE3 .ROTRI.G X oAOGAGED
ROTR2.0 X 00089801 .RPCT X 00@OBOAY .RSTHA X QoBEQGE1 .RSTHD X Q@@0Q011
LRETHR X 000OBABE .RTAA X 0DAAQGID .RTAR X QpBOGOA@ .RTAY X @oeacaic
LRTDA X 00000819 .RTOR X 08800001 .RTDY X 00200818 .RTRA ) @doddeac
RTRR X DOBOOORF .RTRY X OP@OEOOE .S2MA - X BEOGR0GS .S2MDY Y 0AD0E81S
JS2HR X 0000080F .S586 X Qooeoees .Seq ¥ 00060008 .SETHA Y Q0@eeQ?2
LSETND X BoPAe@i2 JSETNR X ©DEBORAD .SHA ¥ BR02AARE .SHD ! Budaanay
JSHOR X 00008887 LSHFTHR. X 0E00Q0E3 ,SHFTR.Q X 00800082 .SHRR X 0@0000R:
.50R 1 00090084 .50AR X ©OBEBOGE4 50D Y @6oAcees LS0DR X B0oade0e
. 501 X 00p@eae7 .S0IR X QCOBDGE7 .SOMR.@ X 00004003 .S0R.2 X gooope0:2
.50RA X 0000BARG J50RR X OCBE@AEB ,S0RS X 00D@@ER3 .SORY X GoBe@an2
.S0SE X 000@e@een .SOSER X oodeeges 50! 1 0@oo0ees .S0ZE X opooomds
.SOZER X DOBOOBEYI .SOIR X B@0@0008 .SRCCTRL X BOOBREA@S ,SRCSEL X GO@2eas
.SRCSTAT ¥ 00p@eaes .T1c 1 C0oefaeeA .TF! ¥ 0ga@ee12 .72 1 Qoeadni4
LTF3 X gopeeais .TL X 00opasie .TLOW X B80ooees .TH 1 80ee0RaE
THO 1 00030202 .THOZ X GQ@O0GE0 .TOAI X 00000082 .TOAIR X Bodeaep:z
.T0DA X Boegeell .TODAR X 92@@aool .TODI X 00QQEEES .TODIR X Q@0eeans
.TODRA X 00309003 .TODRR X 0QOAQQGF .TODRY X 60ededds .TONR.Q X 00OG0RO3
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This file contains the revision history (changes) to the HSP
microcode during i%s entire development.

H5P HICROCODE AUTHORS

DIAGHOSTIC CODE, BAMK € . . . Version L.8-1.&6 Virgil Gillespie
1. Craigie
Version 1.7-1.8  Albert fHonroe

HAIN OWLINE CODE, BANK 1. . . Version 1.8-1.B Virgil Gillespie
T. Casorso
. Craigie
Version 1.0-1.£  Albert lonros

COMBIMED COBE . . . . . . . . Version 2.0+ Alber{ Honroe

n tmm MR Sme Man tmE e Smn hER WM AME kU AR e mE e e e e

TITLEZ HSPHIS - CONBINED CODE - REV 2.4
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87 EJECT
a8
a3
kLl
n
92
¥ e

%4

93 ; REVISION 2.4, 2/11/93 (In developaent)

% ;- 2,37

97 ;- Fixed logic of retry in ISUNSG.

98 ;- 2.5.6

99 ;- Correct loss of AOUTRDY check In ISUCHMDX from previous
180 ;; edits.

181 33 2.3.3

182 5 - Clear any outstanding EI as part of INITANP.

103 ;- 2.3.4

184 ; - fetry if error in I5UHSE,

183 ;;- Clean up rebry code in ISUCHD.

106 33- 2.3.3

187 ;;- Additional ratries in ISUCHD.

188 33- 2.3.2

189 ; - XHC failures are now retried. The XHC now waits more

REVISION HISTORY

- mm wew Smn W

110 ;  than one ninute before talking to anyone because of

111 3 problen with nev drives that power up busy. XHC waits
112 ;  for drives to complete power up to issue busy release,
113 ; So if XMC compunication fails, try again until works,
114 ;  Bug 7777 (New TRACER systea has changad all the bug

113 3 numbers. Don't know what this one is.)

e ;- 2.3.1

17 ;- Increasad delay before power up diags fros J seconds to
118  ;; one ainute and 3 seconds for XHC/drive power-up bug.
119 ; - Reduced cylinder that offline diag read fest (2£X) goes
128 ; to. Fixes to CYLMAY in 1.7 amade it go one too far, but
121 ; no one caught this until late 92, Bug 7777,

122

123 TITLE2 HSPHIS - COMBINED CODE - REV 2.3
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124 EJECT
125
126 ; REVISION 2.3, 6/8/91
127 ; - Changed SEEK {o set seeked flag for driva (SETSEEK) only
128 ; 1f seek function was sucessfully issued to Amperif. Bug
129 ; 74
138 ; - Simplified SEEK voutine during other changes so that
13t ; F.SEEK flag is no longer needed, and code is smaller.,
132 ; - Changed SEEK logic so that if command is rejected by
33 j Aaperif, szek is not re-issued, just busy set. Bug 74,
134 ; - Hoved RD3AHP and ISUCHD from HSPCHN fo HSPONL, since they
135 ;3 are now only used in HSPONL.
136 ; - Added tracing to YHC interface communications: ISUCHD,
137 ; [SUADR and RD3AMP, plus new TRACE.A entry point.
138 ; - Added timeout exit in ISUCHD when sending a command with
133 ;  status pending (F,STPEND). Bug 74.
148 ; - Created HSPHIS.SRC include file to hold all revision
141 ;  history docunentation.
142 ; - Coverted o MAKE to control processing of HSP code.
143§ - Created XMAIT subroutines to handle CDC processing while
144 ; vaiting for the XHC in some loop. Bug 74.
145 ; - Added YWAIT processing to ISUADR. Bug 74,
146 ; - Added tvacing of functions during high speed reads and
147 3 writes, and during background processing (RSP20TH).
148 ; - Speeded up RSPZ0TH subroutine, Bug 74,
143 ; - Changed offline diagnostic processing to wait for another
150 3 function after getting a terminate function (FFF), rather
151 ; than go to online code. Mow the only vay to go online is
132 3 to hit the reset button,
133 ; - Added call to INITAMP in shared memory offline diagnostic
154 3 function initialization (OD.SHINI) to be able to terminate
135 ;  them with an FFF function.
156 ; - Deleted use of CDC.5T in offine diagnostics (CKERROR and
157 ; SETALERT). There is no CDC status for offline diagnostics,
138 3 It was used as an odd means o hold error status, but code
153 ;3  didn’t vork: it would set error, but never clear it. Bug
168 3 95,
161 ; - Added code in CKUPDATE to not check for update if there is
162 ;  an outstanding shared memory ervor (F.SHFAIL), CKUPDATE is
163 ; called as part of background processing from CKDEAD, which
164§ could be called while processing the shared aemory error
165 3 itself. If the error is hard, then we could get into an
166 ; infinite loop of errors without aver reporting them. Bug
167 3 96,
168 ; - Changed processing of function from an access when another
169 ; access is already connected, to allow that access if the
170 ;  current access has had a comaunication failure, i.e., there
171 ; has been a deadsan btimeout., If we can't communicate with a
1712 3 channel, there is no reason to have the channel stay
173 ; connected, Othervise, with €SS running on the host, the
174 ;  HSP may spend all of its time processing a broken channel,
175}  and the other channel will only get controller busy. Bug
176 ;97
177

178 TITLEZ HSPHIS - COHBINED CODE - REV 2.2
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173 EJECT
188
181 ; REVISION 2.2, 1/23/91
182 ; - Change to clear shared memory failure flag, F.SHFAIL, on
183 ; deadstart. CDC deadstart processing only relries errors or
184 ; hangs; it doesn’f do defailed status funcfions, which would
185 3 clear the error after reporting it,
186 ; - Corrected code in DSKDSTRT, RTN.ADDR, RTM.CYL, znd STAT.DET
187 ; to use the new local memory copy of cylinder, track and
188 ; sector. Bug 92,
183 ; - Corrected bug in RTN.CYL that would return bad values
198 ;  because of bad jump into middle of RTN.ADDR routine.
191 ; - Updated CTSP2REG, CTSR2PAR, CTSP25HH subroutines to
192 ; incorporate nev local memory copy of cylinder, frack and
193 ; sactor. Bug 92
194 ; - Revrote trace subroutine, TRACE, to use less registers, and
199 ;  to have a single race address for logic analyzers, and
196 ; clear up confusion with saving the accuaulator.
197 ; - fidded local memory copy of last seek paransters, in order
198 ; to handle pultiple seeks to the same drive. This happens
199 ;  with ESS especially, where ESS sends a seek to record 8 in
208 ;  order to test drives, without checking if a seek is
200 3 allready in progress. The seek paraseters for the second
02 3 seek sust be saved, so that vhen the first seek completes
203 ;  and is acted upon, the second seek address will be used,
284 ; not the current position saved in shared cemory. Bug 92.
205 ; - Elinination of LPARANS in local memory and REL.UDL and
206 ;  REL.HD2 in shared memory. Bug 92.
207 ; - Addition of TRACE.® to write paraselers to frace buffer.
208 ;  This pakes it possible to distinguish between functions,
209 ;  and parameters that look like functions,
218

211 TITLEZ HSPHIS - COMBINED CODE - REV 2.1
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2 EJECT
23
214 ; REVISION 2.1, 12/12/90
213 ; - Changed message issued to XHC/OCP on end of poverup
216 ; diagnostics, Code is now 028 for poverup diagnostics
217 3 complete without error. Bug 87.
218 ; - Added nessage issued to XMC/OCP when coldstart initial-
219 3 ization is complete. This is a code of QEB, which used to
220 ;  be issued as soon as poverup diagnostics were cooplete.
221 3 Bug 87.
222 3 - Changed OD.CHPL to go fo OD.IDLE, waiting for another
223 3 offline diagnostic or for offline diagnostic termination.
224 ; This allows running of several diagnostics without going
223 ;Yo online code, which is needed for shared memory offline
26 ; diagnostics. This means that once an offline diagnostic is
221 3 run, a offline diagnostic teraination function MUST be
228 ; issued to go back online. Bug 87.
223 3 - Created ISUMSG diagnostic subroutine to handle all special
230 ;  NDOP functions sent to XHC as messages.
231 ; - Changed offline diagnostic error handling (OD.ERROR) to
232 3 allov entering a nev conmand after an ervor, instead of
233 3  exiting no mabter whal the comnand is. Bug 87.
234 4 - Added shared mesory offline diagnostics: ILD-B Bxx for
233 ;  writing, ILD-B 3xx for reading, This allows a wrap-around
236 3 data testing, by having one controller write while the
237 ; other reads. Bug 87.
238 ; - Added clear of status pending flag, F.5TPEND, to INITAHP.
233 Hithout this, INITAHP, when called from ABORYT, could clear
248 3 a status cent by AMP, and then ISUCHD would hang waiting
241 ;  for status to be senl. Bug 49,
242 3 - Added delay to shared aemory power up diags that is
243}  dependant on ID, to cover case of full subsystes pover up.
244 Bug 78.
245 - Added code to SHOFFLN to vait 2 seconds after setting
246 ;  shared asepory offline request to other controller, to
247 3 allow that controller time to see the request. The best
248} solution, to have an acknowledgement from the other
243 3 controller, is fo complicated to put in at this time. Bug
[/ ;70 ‘
21 3 - Added code to RES.UNIT to force a reserve if the unit is
232 reservad to the other controller, and the ofher controller
253 3 is powered down. Also shortened time that shared memory
234 ;  is reserved throughout RES,UHIT. Bug 78,
205 - Fised SEN.ONE to use TIMEOUT register instead of TEHPS,
236 ;  which could get corrupted by timeout routines., This asakes
237 4 it work the same as GET,ONE.
238 ; - Standardized WRTPAD and RDPAD subroutines.
239 ; - Cleaned up arrov exit for PROCGST.
260 3 - Correctad timeout handling in STAT.EXT and STAT.DET.
261 3 - Cleaned up RSTED and RSTODID status tests in ISUADR; they
262 ;  nov use defined equates instead of hard coded hex values.
263 ; - Added a check for HS Bus parity ervors in SHNRD. A H/Y bug
264 5 (#B3) causes pariby errors for sigultaneous write and read
265 3 of the same location of chared memory by both controllers.
266 The code added will ignore the first HS Bus parity error
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267 ; and retry. The second will cause an abort. Bug 83.
268 ; - Changed LDA, STAR, ebtc., to HA, AR, etc., as used by new
289 ;  HSPDEF,
278 ; - Converted to new shorthand instructions: IR, NIR, IR, etc.
271 3 - Cleanad up test for CDC function table maximum in FHCDCODE,
212 ; - Rewrote SHHLK and SHHUKLK to use two separate locations,
273 ;  one for the A controller, one for B. Also changed it to
214 use SHHRD and SHMHRT instead of its oun versions of these.
275 3 This nakes the code much simpler, and clears up a bug where
276 both are writing to the sane location at the same tiae,
277 ;  both changing the other's local memory. Bug 83.
2718 ; - Changed Amperif status pending (EI) procedures to use local
219} aeaory instead of shared memory, since a status pending on
280 ; one controller is not pending on the other. This also
281 ;  reduced chances of sinulbaneoys access of shared memory.
282 ; Bug 83,
283 ; - Created HTAHPST subroutine to replace DOPSHAIT, HECKHAIT
283 ;  and DAMNMAIT loops in STATGEHN, WRITE and READ. This
285 ; standardized code and enabled a timeout exit as coded in
286 ;  WTANPST. Bug &5,
287  ; - Fixed bug in INPDISP that would write 16 bit values to the
288 ;  host, causing parity errors. Bug 7.
289 ; - Corvected deadman checking legic for MANPROC and INPDISP
230 ;  to reset after each word is transfered. Bug 28.
231 4 - Cleaned up code in CX,SEEK, SET.SEEK, and created the
232 ;  subroubine CLRDSTAT. This was nmade possible by change to
293 ;  connected unit flag, below. Bug 39.
234 ; - Changed STATGEN to set 3000 general status if the parity
293 3 error indication is sef in the detailed status (word 16
2%  ;  bit &), With CDCI parity, as detected by CKCERR, both the
297 3 general status register and SYSERR could be zero, even
293 ;  ‘though the parity was detected and set.
299 3 - Changed CKANPST and SENSEIQ to not write sense byte data to
388 ; reoole shared aemory 1f the status is for some unil other
381 3 than CURUNIT. This prevents Anperif ervor status for idle
302 ; unibs from corrupting status for the other coatroller’s
303 ;  curvent unit. Bug 83,
384  ; - Changed unit connected status from a bit in CURUNIT to a
385 3 bit in FLAGS: F.CNCTD. This aakes a lot of code much
386 ; siopler. Bug 83.
387 ; - Removed useless unit connected status fron diagnestic code.
308 ; - Regoved F.SIDEB flag. Luocal meaory location ID is now used
309 ;  esclusively. Bug 12,
318} - Removed saving and restoring of CAR (local meoory address)
3ty during DHIRIT and BEADCK. Bug 26.
32 ; - Rewrote CAR handling in XBUFRD. Requirad by above changa.
313 ; Bug 28.
314 4 - Changed Detailed Status on parity ervors for betfer
35 3 isolabion of error. MWord 16 bit 1 is set for local memory
316 3 address parity, bit & is set if CDCI input data parity, and
37 ;  both are seb if SYSPORT status bit 8, "BPARERR" is sei,
318 3 since this is an OR of aany different parity errors. Bug
ny ;3
320 ; - Put timeout ervor exit in HAITAMP. Bug €5.
an ; - Cleaned up code, labels and documentabion for RDXHT and
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322 3 HRTXMT.
323 ; - Changed STAT.GEM for casier trace of 3000 statuses at
324 ;3 STATS,
325 3 - Changed XMTHEND and XNMTREMD to only reset deadman at entry.
326 ; Bug 28.
3271 ; - Deleted obsclete XHC.DUNP function. I% was a debug
328 3 roubine to gel tioing info from a specially nodified XNC
328 ; code, which no longer exists. Code didn't work anyvay.
338 3 - Changed CKCERR to nake it genaral, so that it could be
33 ; called to check for any chamne) parity error. Changed
332 3 CKCERR and SETALERT Yo be able to veport channel pariby
33 3 errors aore often and consistantly, and to insure that
34 3 error is reported to the correct channel. This change
335 3 caused by discovery that not all parily ervors from COCI
336 ; are sent to SYSPORT "BPARERR" status.
337 ; - Rewrote PROCFHC and parts of FNCDCODE to handle connect and
2338 3 clear connect function more easily. These changes were
339 3 requived by above change.
348 ; - Fixed bug in RDIAMPY routine that would do bad jump to
341 3 RD3AMPX+2, Hade lable RD3AMPIY to jump fo.
32 ; - fssigned area in HSPHRK for conditional assembly flags.
343 ; - Added a conditional asseably for running without HSP board
M4 ECO #'s 2305 and 2386 (shared semory error datection
345 ; signals), called SHMERRHW. SHHERRHY is sei fo one if the
346 ;  ECO%s are installed. This was required because of lack of
347 3 up-to-date HSP boards. Bug 19,
348 ; - Added code in IHIT and CKSHERR %o clear Shared Nemory
M9 3  error status. Bug 19.
33 ; - Changed shared memory diags to accept an error on first
331 ;  read, since shared meaory may be uninitialized from a
3532 ;  poverup. Bug 19,
333 ; - Added code to handle an EI with device end being lost.
354 ;  Could happen during errors, e.g. Shared Memory parity, that
335 would clear the EI before written. Code will now keep
336 3 track of nunber of tines busy vas sent to host. After 206
337 3 tises, assume device end was recieved but lost. Bug Bl.
338 ; - Deleted obsolete CLRAHPF subroutine in favor of new [RITANP
399 ;  subroutine, Bug 76.
368 ; - Fixed STAT.GEN to not send status of unrecoverable ervor
361 3 and busy together (5862). Bug 81,
362 ;- Increased dalay before poverup diagnostics from 2 to 3
363 ; seconds. After true poverup, XHC may take 2+ seconds to
364 3 imitialize. Bug 26.
365 ; - Changed online shared memory subroutines, SHHRD, SHHHRT,
366 and SHMLK, to re-urite the last used shared nemory
367 3 location if an error is defected after a read or wrife,
368 ;  This is becausa the parily bits are stored with the data,
369 3 and there is no way to clear them except by writing the
378 correct parity. Bug 19,
371 4 - Changed all bank @ code to only use CKAMPSTX, etc., instead
37T 3 of CRAMPST, ebc., so that use of local and shared meaory
373 3 would be consistant. Host definitions of local and shared
34 7 meaory are diffarent bebween the two banks, so using the
375 3 sane procedure will corrupt both memories. Bug 68,
376 ; - Reorganized-offline diagnosiic roubines for clarity, fized
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j = Added code {0 request update of shared memory from other
copbroller during coldstart initialization, Bug 75.

Addr Line - ANPERIF 7155/835 EMULATION -~ H5P DIAGNOSTIUS - HSPHIS - COMBINED CODE - REV 2.1

377} some minor bugs and confusion. Bug 68.
378 ; - Changed flag bit definitions to use conditional assemblies,
379} so that flag bits are only defined one way in each bank,
388 ;  This allows easier porting of code bebween banks, by
381 ; reporting bit definition conficts during assembly. Bug 68.
382 ; - Fixed bugs in definition of cache/local memory in bank 0.
383 3 Bank O uses bank 1's shared meaory equates as local nemory.
384 3 This caused overlaps in definition of local memory., Bug
i/ ;68
386 ; - Deleted unused and non-working code to record tinming in
387 ;  local memory for offline diagnestics. This also deleted
388 ;  vegisters TEHPCAR and TEMPTIM. This also fixed a few bugs.
38% ; DBug &8.
338 - Hoved default detailed status information froq equate area
3 ;  to inline code under STAT,DET. Bug 17,
332 4 - Added bit 5 word 9 to default detailed status bits: Status
333 ;  Valid. This bit was involved with CYLERR code, deleted
3% 3 below. Bug 17,
393 - Elininated F.ONEST flag, converted to faster method of two
3% ; different calls to CKAMPST. MNow CKAHPSTS does all
397 ;  statusas, CKAMPST! does only one. This saves code and
398 fixes possible bug in nisuse of flag in READ and HRITE,
39% 3 which vould leave flag not set under certain ervor
488  ; conditions.
@ 5 - Fixed quirky code in end of ISURDR that would depend on
482 ;  the order of the flag bits in the FLAGS register. Hev code
403 ;3 is shorter.
404 j - Corrected code in RDADRCKY and URTADRCK to set corvect bits
405 3  in detailed stabtus vord 2, bits 11 through 8. Bugs 45, 47.
486 ; - Added equates for EI status action and recovery action
487 ;  codss,
488  ; - Changed offline diagnostics o set ervoer code 1D hex if any
409 ;  illegal value is given, rather than ignore. Bug 69,
418 4 - Added Echo One Hord function for COC Ferret testing.
411 ; - Changed shared menory subroutines to not automatically
412 3 increment address pointer register. Incrementation is only
413 ;  somelbines wanted. Changed names to SHHHRTCU, SHHURT,
414 ;  SHHRDCY, and SHMRD. Shortened SHHWRTCU and SHHRBCU by
#1533 a2 few instructions each. Bug 19,
416 ; - Removed nonsense code involving CYLERR, thaf would attempt
417 3 to return old status from a cylinder accessed up to 236
418 ; seeks ago. There is no known reason o do this, and code
419 ;  never vorked anyway. This involved delating AHP,SEN2 and
420 ;  CYLERR shared menory data areas, SAVERR and RETERR
421 3 subroutines, and code froo SEEK and STATGEN. Bug 17,
422 ; - Cleaned up accesses fo shared meaory in wany places
423 ;  throughout the code: duplicating CURUNIT calculation, calls
424 3 to SHHMRD followed by evervrife of data, poor documentation.
425 Bug 19
426 3 - Fixed bug in STURT and STHRTABS that would cause parity
427  errors on write if 1s byle vas non-zero. Bug 7,
428 5 - Added code to clear the sequencer stack at start of powerup
423 ;  diagnostics, Bug 75,

i

i
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474
473
476
a7
478
171
460
181
4682

09
U

flag, so that the host can retry the operation., Bug 19.

- Cleaned up status pending flag (F.STPEND) use. Changed
when cleared in CKANPST. This stops the code from hanging
vaiting for status that it has already received, but
couldn?t save because of a shared menory error. flag is
now clearad before accessing the shared memory. Bug 37.

= fs part of above correction, PENDUNIT cache location was
no longer needed, and was deleted. Bug 37.

i - Correction to logic that deferamines when to issue an XAC

seek function in response to a CDC seek. Bug 37,

- Removed all 55D code. It doesn’f work, and will never be
used.

- Corvected sending random controls fo UBI vhen executing

484
483
486

Addr Line - AHPERIF 7133/885 EHULATION - HSP DIAGNOSTICS - HSPHIS - COMBIRED CODE - REV 2.1
432 3 - Added code to do update of shared memory, if requested by
433  the other controller, during IDLE and DEADCK. Bug /3.

434 ; - Created cache/local mepory location ID to hold the
435} controller’s idendifier, hex A or B, for controller A or E.
43 i Calculated during coldstart initialization. Bug 73,
437 ; - Changed the vay drives are reserved, low local oemory is
438 ;3 not used, so drive reserve status net corvupted with power
433  failure. Created subroutines RELUNIT and CX.RES,
440 3  rewrote RES.UMIT and CLRREST (renamed REL.ALL) subroutines,
41 rewrote DRP.SKS routine. Deleted UMIT.RES table in local
442 3 nmemory, changed SUNTT.RE %o UMIT.RES in shared nemory.
443 7 Created RES.FAIL table in local memory to know when to
444 3 respond with drive reserved to genera) status functions.
445 3 Bug 75,
446 ; - Revrote coldstart’s BLKLIO code. 0ld code had changes
417 3 that were incompatable with online code. Reversad bhe
448 ; sense of the flag, and changed name to SEEKED. Bug E8.
449 ; - Renoved code for F.IGHRDE flag. Superfluous, and could
438 ; cause problems on infinite seek busy status if shared
431 aesory probless. Bug 61.
452 ; - Fixed bug in ISUADR that wrote 16 bit value to UBI, causing
433 ;  bus parity errors. Bug 42,
434 3 - Corvected code in UBIFT that would generate bus parity
435 3 errors by writing a 16 bit valua vhen the UBI only handles
436 3 12 bit values. Bug 17.
437 3 - Created CKSYSERR subroutine, in HSPCHH, to check for
438  ;  SYSPORT ervor status. Bug 17,
439 - Add check for high speed bus parity errors during powerup
460 ; diagnostics. Bug 17,
461 ; - Add check for parity errors during IDLE, DEADCK, and
462  ; PROCGST. This will find any parity errors that have
463 3 occured during the last CDC function befora sending status
464 3 back. Bug 17.
463 ; - Added code in STAT.GEN and STAT.DEY/EXT to report parity
466 3 errors. Added code in STAT.DET/EXT fo clear parity errors
467 ;  after they are reported. Bug 17.
468 ; - MNade equate for shared memory control for clearer
483 3  docusentaticn. Bug 19,
470 3 - Clear shared memory errors after detected and saved. Bug
1 ;14
472 3 - Cleaned up unnecessary code in OCPILDE.
472 ; - Changed STAT.DET and STAT.EXT to clear shared aenory fail

¥

j

i

i
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i

i
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i

i

i

i
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487 ;  INITAHP. Bug Z&.
488 ; - Hoved initialization of the trace buffer pointer register
483 ;  from CLRREG to coldstart initializabion,
498 ; - Removed redundant code in coldstart initialization to
431 ;  release the shared memory lock, CLRREST subrouline, which
492 3 is already part of vargstart initialization, alveady does
433 3  this. Bug 19
494 ; - Added check in CLRREST and CLRSTAT fo not access shared
495 5 memory if it has failad. Bug 13,
496 ; - Added a delay of 2 seconds o powerup diagnostics fo let
437 3 drive units cooplate their reset. Renoved sinilar code in
498 ;  both powerup display and UBI test. Bug 76.
199 ; - Delatad poor code Yo initialize the UBI in UBI poverup
980 ;3 test, added INITAHP instead. Bug 76.
381 ; - Changed register definitions to use conditional assesblies,
982 3  so that registers are only defined one way in each bank.
303 ;  This allovs easier porting of code betusen banks, by
84 3 reporting register conficts during asseably. Bug 68.
385  ; - Changad bank O register squates to not use temporary
386 ; registers, Bug 68,
397§ - loved CRANPST, RD3AMP, ISUCHD, SVERR and RSTERR subroutines
388 3 to HSPCHN.SRC., Bug 68,
303 ; - Deleted obsolebs extended length i/o code in issue conaand.
518 3 Estended length i/o concept has been discarded, and code in
it XHC to support was removed long ago. Bug 7.
912 ; - Renoved dependance on ACC to be intact throughout several
913 ;  subroutines in RES.UNIT and CKAHPST. Bugs 12, 28.
14 3 - Deleted unused and non-working code to do offline
3 ;  diagnostic functions from the host.
16 - Delete unused buffer subroutines from online code.
317 ; - Converted online's DELAY subrouting to delay lus instead of
318 3 B.5us, and converted calling routines’ paramefers.
319 ; - Hoved DELAY and DELAYHS to HSPCHN.SRC,
528 ; - Moved initialization of side A/B flag, SET.ID, to the
32 diagnostic bank, so that poverup diagnostics could reserve
322 3 the shared nemory while testing it. Bug 19.
323 - loved CKCDC subroutine, used for init to HSPCHH.SRC.
24 - Hoved delay for waiting for drives and ¥fC to inifialize
323 froa coldstart initialization bto poverup display routine,
26 3 since that is the first fige XHC is accessed. Deleted
321} tuo sets of duplicated code Yo initialize XHC froa
528 3 coldstart initialization. Bug 26.
323 ; - Rewoved obsolete SI0LOOP cada from diagnostic bank,
338 3 - Expanded pattern test for cache meaory fo include upper 8
331 3 bits of dabta vord, Bug 17,
937 - Added BANK eguates. tHow the common code in HSPCHN.SRC can
333 3 ba slightly diffarent in each bank by the use of "IF BANK"
53 ; conditional asseably statements. Bugs 17, 19,
935 j - Created ABORT entry point for unvecoverable errors. Bugs -
9k 3 17,19,
337 3 - If there is a shared nemory ervor, any function other than
338 ;  general status and extended or detailed stabtus will abort,
333 3 uhich sends inactive to the host. Bug 19.
348 ;- lloved MULT subroutines bo HSPCHR,SRE,
341 i - Added Amperif/UBI source status vead mask for INITAHP,



HALE Listing: hspdgn.sro Thu Feb 11 13:58:00 1993 Page 12

Addr Line - AWPERIF 7135/883 EMULATION - HSP DIAGNOSTICS - HSPHIS - COMBIMED CODE - REY 2.1
Mz ;  Bug 19,
343 3 - Noved INITANP subroutine to HSPCHN.SRC for below fix.
M4 Bug 19,
343 3 - Ndded INITAHP to PUPDISP, to initialize the UBI as part of
346 ;  poverup diagnostics, to helg insure that poverup
347 4 indications can he sent to XHC. Bug 76.
948 ;- Removed bad code that did a RDATA fron shared aenory in
49 3 an attespt to force shared memory into address node. In
356 fact, it just caused parity errors. Bug 19.
331 i - Deleted non-vorking code to do rewrite of shaved nemory.
332 3 Bug 19,
333 - Deleted old NSP driving subroutines from diagnostic code.
354 ; - Croated HSPCHNLSRC file Yo hold routines common o both
393 3 banks. Ceanon code will be noved to this file as they are
356 ;  nodified or created, First are all the shared menory
997 3 subroutines. Bug 19.
398 ;- Placed error checking in shared aemory subroubines STHRT,
539 ;  STRD, STHRTABS, STRDABS, SHHLK, and SHRMUNLE. Bug 19.
368 ; - Combined Long Read and Long Write register flags into one.
61 3 (Can’t read and write at the same time.) This frees a
362 3 bit in flag register for use below., Bug 19.
963 j - Created a register flag for status buffer/shared memory
364 3 error, F.SHFAIL, set in CKSHERR, Bug 19,
363§ - Return 5020 status on general status functions if the
366 ; shared memory has failed. Bug 19.
367 3 - Reorganized detailed and extended status routines to
368 ;  bring detailed status routines up bo date, clean up
363 3 cosnents, and make further updates easier.
978 ; - Correct probable bug in STAT.DET that aight have host
a1l 3 timeout waiting for active after function reply.
312 3 - Changed detailed status processing to nol access shared
3713 3 aemory if it has failed, and to note error in status.
374 3 Bug 19, .
375 - fdded tiaeout for wail for release of the shared aemory.
576 7 If tipeout expires, or the other side is poversd down (as
977 ;  determined from sharednem srostat), the other side’s lock
378 3 will be forced to be released. Bug 19,
379 3 - Expanded code date and vevision level marking in code,
388  ;  creatad HSPHRKLSRL,
a8l ; - Added addressing test to shared memory poverup diag test.
a2 ; Bug 1%
983 3 - Improved bit pattern test for shared nemory powerup diags.
8¢ ;  Bug 19,
383 ; - Rewrote cacheflocal menory powerup diag fest. Bug 76,
386  ; - Elininated useless sense i/o cosnands from powerup diags.
587 3 originally, thiz vas supposed to initialize the sense byte
588 ; data in shared asmory, but XHC does nol keep sensa byte
389 3 data on a per-drive basis, so if could erase or duplicate
998 ;  errors froc one drive o many. Bug 76.
391 ; - Rewrote ervor processing for register and UBI powerup diag
392 ;  test. Bug 76,
393 ; - Added powerup diagnostic pass-fail indicator. A NOOP
39¢  ;  function is sent fo XHC with the address field having the
355 3 ervor code, oy zero if ok, This can be viewed on the OCP
9% ;  as the last function on thumbuheal setting 4DR. This was
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997 3  the original intent of the powerup diagnostics, bub if
398 ;  never vorked befaore. Bug 76,
599 3 - Removed obsolete ASP driven UBl fest from diagnostic cede.
698 ; - Standardized register usage for poverup diagnostics. Bug
681 3 76,
£82  ; - Standardized long delay roufines in diagnostic code by
603 ; caking a DELAYHS subroutine.
B84 ; - Increased timeout value in RSP.RSRY from 7ms to 1las. Bug
803 ;28
686 ; - lamproved check for CDCI installed {CKCDC).
607 3 Bug 28,
§88  ; - Added deadman timer to all CDCI interfaces. Bug 28.
602  ; - Documented save location for AMP status,
610} - Added status buffer/shared memory powerup diagnostic test.
51t 3 Bug 1%
612 ; - Removed unused bad "GATEWAY" diagnostic code.
613 ; - Rewrole poverup diagnostic error handling o have more than
614 ;3 one error bit. Bug 19,
615 ; - Corrected obsolele docunentation in diagnostic code.
616 ; - Changed RSP.RSRV fineout counter to accumulator, so that
617 3 TIHEQUT register will be available for calling roubines,
618 ;3 Bug 28,
619 3 - Specded up UPDSECT subroutine o fix promblem of host
620 ;  timeoul at end of read and write functions. Bug 28.
621 3 - laplemenied partial vese! of deadman {imer for each loop
£22 ; within 3 single routine, The low order ragister, DEADRAN,
623 3 1s reset with a macro. Reset of high order, in local
624 ; memory, would take too long. Changed values of two
623 3 counters to aake teset of low order register a one
626 ;  instruction macro. Bug 28.
§27  ; - Renoved redundant code in DEADCK, Bug 28,
628 ; - Nligned begining of idle loop te nearest 40 hex addvess for
623} easier debug.
638 ; - Updated RESP20TH to re-select saved source and destinabion
83l 3 ports, not autematically ANP.PORT. Bug 28.
632 ; - Reaoved obsolete TIHEQUT subroutine to aake more code
833 ;  space.
83 i - Greatly increased timeout value for waiting for general
635 3 status function after a read or write. This is a bemporary
63t 3 fix for bugs in both READ and HRITE routines that don't
637 ; handle the tinsout condition corvactly.
838 ; - Changed use of accumulator for {imecut counter to a
633 ; register. The accumulator is too often corrupted. This
848 3  fized four bugs in read and write routines.
641 ; - Elinated all relative jumps (e.g. JHP %+3) greater than
£42 3 #/- 3, replaced with Jjumps to labels, This will eliainate
643 3 nany future probleas. By convention, no relative jump of
g4¢ 3 greater that +/- 3 are allowed.
845 ; - Incorporated POPINP shorthand instruction.
646 ; - ilade CLR.STH macve to ve-initialize the sequencer stack.
847  ; - Inhanced debug with analyzers by having outpul of 29116 ALY
648 3 Y bus to High Spead Bus as default bus source ("ALU").
643 3 This will nake aost ALU oubpub visible to analyzer, so
638 3 making tracing problems easier.
631 - Lr=ated SRC,ANP and DST.AWP macros. Bug 28,
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632 j - Ndded response to other ports on waits of deadman timeouts

683
636
&87
688 TITLEZ HSPHIS - BANK 1 CODE - REY L.E

i - Standardized MULTCYL, HULTTRE, KULTSEC, and ADDC1224
subroutines bebween the two banks.

'
633 ; during CDCI processing. Reversed value of high order and
63¢ 3 lov order counters for deadoan timer so can call RESP20TH
633 3 more often. Subroubine changed from DHTO bo DEADCK. Bug
B3t j 28,
637  ; - Hade macros for selecting source and destination ports,
638 3 Used the macros whenever possible, for CDCI and ANP port
659 3 selection, so that port can be remembered via registers
660 ;  SYSRC and SYDST, Bug 28,
661 i - Hade controller veserved voutine in RESP20TH a subroutine
662  ; and called it froa both RESP20TH and PROCFNE, PROCFNC
663 3 will now not error on a tise out on a nen-reserved channel.
get 5 Bug 28,
665 ; - Changed SRC.CDC and DST.CDC from subroutines to macros for
666 ; speed. Dug 28,
667  ; - Renoved use of HSCDCP (TEMP.A), replaced with new SRC.CDC
668 ;  and DST.CDC subroutines. Bug 28.
865  ; - Converted to HALE asseabler. This is a nassive change to
678 ;  the source code, but not so ouch to the actual program. It
671 ; was necessitated by a bug in the old asseabler, "A25116F",
672 that would act irregularly as tha source code file got tow
673 3 big (not the object code, just the source!), Hent to HALE
674 ; instead of fixing A29116, as A29116 was primitive anyvay,
675 3 with no include files, syntax checking, or macros. HALE
676  ; was alveady in use by other fAmperif projects, and is a
677 3 supported by hilevel inc, A29116 had no syntax, while HALE
678 ; doas, so there are massive changes to the source code, but
879 3 mostly on an instruction by instruction basis. Lables were
630 ; changed to fit hale’s restrictions of upper case only, 8
681 ; chai max, no "$" or "_" chars, and no leading numerals.
582  ; - Standardized CJPP instructions.
683  ; - Used the same equates for beth banks, changing location of
684  ;  ERRCODE, CDCCHAM, etr.

]

i

i
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689 EJECT
&30
631 ; WAIN ONHLINE CODE SET, BAWK 1
892
633
634 3 REVISION 1.E, 5/21/98
835  ; - Corrected typos in RTRNSTEF, INFPRUC and MECP.
636  ; - Changed CDCI high speed bus port addresses to speed up port
637 ; selection/deteraination by elimininating port ID
698 ; translations. Bugs 28, 12.
693 ; - Moved RWSTEF out of idle, made it a roubine.
780 ; - Changed FLAGS references to use EQU names.
781 ; - Changed COCT switch { setbtings to not raguire the first
792 3  CDCI installed, and to allow continuous check of valid
703 ;  installation for on-line failure, and to reflect changes tu
734 3 the port numbers, above. 0ld and new values shown below
705 ;  for A side/B side in hex,
% HAS HoH
nwn PORTA  90/51  1A/1D
708 PORTE  AR/AA  2A/2B
07 PORTC  BB/BB  4A/4B
g PORTD  CC/CC  BA/BE
711 i Bug 23, 12,
712 ; - Hlade a subroutine CHKCDC to determine if a port is
N3 installed. Bug 28,
714 3 - Changed ACC_NUM, ACC_AYL, ACC_CON values to use the CDCI’
73 3 nev port address value; as above. Bug 238,
716 j - Changed name of ACC_NUK to £P_POLL, ACC_CON to CP_COM, and
N7 3 slisinated ACC_AVL, Thx: nade nutabla changes to WARNSTRY,
718 3 INITZ, IDLE, CHECDC, PROCFHC, DEADSTRT, RUSTBF, BETSTEF,
719 ;  URTHBUF, SRC_COC, DST_COC, IMHIBDS, RESP20TH, and RES_UMIT.
720 ; Bug 28.
721 3 - Changed indicator for returned general status in trace
722 3 buffer fron 8802 Yo FOGD, since 8808 is nov indicator for
723 3 port D, Bug 26.
724 ; - Hade equates for max vord address for large and small
725 3 sectors,
726 ; - Hade equates for Amperif secler size and for Aaperif
727 3 tramsfer length.
728 ; - Changed trace buffer subroutine for easier debug.
729 ; - Changed enbry Yo INCEXIT, and changsd name to SETCTSCHK,
738 ; - Cleaned up use of CDCI control equates,
IES i - Cleanad up use of TENP D in FHCREPLY.
737 - Hade equates for CDC and Aaperif functions.
3

734 TITLEZ HSPHIS - BANK 1 CODE - REV 1.D
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fiddy Line - ANPERIF 7155/B85 EHULATION - HSP DIAGNOSTICS - HSPHIS - BANY ! COLE - REY 1.D
733 EJECT
736
737 REVISION 1.D, #/19/98
738 ; - Autoload re-fix, MOS bug has only lus active pulse
739 3 starting 7us after funcbion reply. MHoved function reply to
748 3 right before test for active. Included timeouts in loops.
741 3 Tests for channel parily ervor. Tests for reading function
742 3 as data, as occurs when active pulse amissed. Bug 6.
743 - Move deadaan tiser initialization to a subroutine., Bug 23.
744 3 - Set of URSPTO in HRIT4.2 wait loop if time out. Bug 48.
745} - Changed timeoud check in RESP20TH subvoutine to a shorber
746 3 timeout that doesn't set error. Bug 28.
747 ; - Changed function reply subroutine to send inactive at endg
748 3 of routine, in order to help get around NOS bug ia
743 ;  autoload. Bug &.
750 3 - Code released as G4AAD,
75t
732 ; REVISION 1.C, 3/6/9%
733 ; - First Amperif code.
734 3 - levo length autoload fix. Bug E.
755 ; - Butoload controluware rev level overwrite fix, Dug 6.
796 - Controlware rav level code rewritien. Bug 6.
751 - Reoove delay froa INITAMP roubine to handle tineouls during
738 3 deadstart with multi-hest. Bug 26.
753 ;- Don't seb busy with drive fail in general status. Bug 20.
763 ; - In extended status clear molor speed and on-cylinder if
761 i veady and safe is cleaved. Bug 14,
762 ; - Disable extended length i/o code in ISUCHD. Extended length
763 ;  i/o concept has been discardad, and code in XRC/CDC to
764 ;  support this has been removed. Should rewove code in here
765 3 also ab soma poiat. DBug 7.
766 ; - Debug code added o HSP detected cylinder misconpare errov,
767 3 - Correct typo in CHD_REJ.
768 5 - Added acditional deadman fiming te detect CDCI board
769 3 failures. Added chack for channel parity error after
779 3 deadman time out, also re-initialize Amperif interface.
77 Bug 28,
772 4 - Code released as 64-A8,
7

774 - TITLEZ HSPHIS - BANK 1 CODE - REV 1,B AMD BEFORE
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773 EJECT
776
171 REVISION 1.B, 7/19/48

- ACC_CON, ACC_HUM, AND CUR_UNIT WAS MOVED FROM CACHE REHORY
70 23116 REGISTER,

- SOURCE AND DESTIMATION PORTS OTHER THAN STATUS BUFFER, HERE
RECORDED IN 29116 RES,

REVISION 1.1, 5/15/95
- FIRST VERSIONM,

4
¥
778 3 - DEADHAN TIMER SUPPORT.
779 - CLEAR THE STACK ON WARH-START,
7680 ; - CHANGES TO SHARED MEMORY IMITIALIZATION ON RESETS.
781 ; - FIZ CODE BUS IN EXTENDED STATUS WORD 13 BIT 18 (ACCESS
782 3 CONMECTED BEFORE GENERAL STATUS).
783 ; - REMOVE THE INITIATION OF DIASHOSTIC FRUM THE CDC CONSOLE.
784 3 - SET BITZ OF CDC WURD 18 If LARGE SECTOR MOUDE.
783
786 5 REVISION 1.4, 7/16/88
787 ; - CHAWGE TO AUTOLOAD FUNCTION. DO NOT RESPOND TU "SPECIAL
783§ FHC" (FUNCTIONS ABOVE 66 DCTAL) IF THE ACCESS IS HOT
783 ;  CONRECTED.
738 3 - REMOVE UMUSED COLDSTART CODE.
%
82 ; REVISION 1.9, 3/18/88
793 ; - FIRST RELEASED CODE.
794 ; - CHAMGES FOR LARGE HURD COUNT IM WORD LENGTH FIELD.
793 ; - SUPPORT FOR VPY SPECIAL FUNCTIONS.
736 ;- CLEAN UP OF DIAGNOSTIC (ILD B).
kT
798 3 REVISION 1.3, 8/12/87
793 - 55D HODIFICATION 7O MAP URIT i& 55D INTO URIT O BELOYW
808 ;  CYLIMNDER 355.
et
802 ; REVISION 1.4, B/11/87
803  ; - FORCE ERROR ON READ OR HRITEZ AFTER & RESET OR POWER UP IF
884 ;3 CHAMNEL DOES MOT ISSUE A SEEX FIRST.
803 ; - CHANGE WARMSTRT CODE TO ONLY CLEAR CUR_UNHIT, RESERVED
886 ;  DRIVES, STATUS BUFFER INTERLOCK, AND AMPERIF INTERFACE.
887 ; - HDVE HARD MASTER RESET CODE TO AN ADDRESS TO BE USED BY A
838 ;  CALL IM THE ASP SELRAM.
803  ; - CLEAY UF ALL CODE DEBUG HAMSS.
818 ;- It CK_ANPST ROUTINE SET DEVICE EMD IF STATUS ACTION CODE
g1 3 IS4
812
813 ; REVISION 1.3, 7/23/897
814 ; - TIHE OUT HAITING FOR STATUS FROR AKPERIF TO PREVENT CIC
815 ;  FROM RESTARTING COMTROLLER (CANNOT AUTOLODAD CONTLWARE
816 ;  ERRORS).
817
818 ; REVISION 1.2, 3/17/87
813 ; - SHARED MEMORY / STATUS DUFFER HARDWARE ADDED.
i
1
i
i
i
!
¥
1

TITLEZ HSPHIS - BANK @ CODE - REY 1.8 AND BEFORE
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Addr Line - AUPERIF 7155/885 ENULATION - HSP DIAGNOSTICS - HEPHIS - BAMK @ CODE - REV 1.8 AnD BEFORE

823 EJECT

83 ;
831 ; DIAGNOSTIC CODE SET, BANK O

832  j mmmmmmmmmmemmmemmemee e

o H

34 3 REVISION 1.8, 3/24/90
835 ; - Corrected usage of CYLNAX,

836 ;- Corrected typos in RTRMSTBF, DIAGIDLE and AHPFCH.
837 ; - Changed port nusbers for COCI boards to mabch changes in
838 ; nain code, rev E,
833 ; - Updated equates used in copies of bank ! routines. Copied
340 7 rev E equates.
841 ; - Changed BIT® flag o BIT3, so as not io destroy bank U's
842 3  BITO flag, the side A/B flag. Bug 12,

843 ; - Changad <lear unit veserve routine in IHIT to satch bank
844 3 1's CLRRES subroutine,
845 ; - Updated deternination of A/B to nabch bank 1's rev E code.
846 3 Bug 12,

847  ; - Mtade equates for size of large and small sectors.
843 ; - Changed illegal instruction at FenHang,

843 ; - Changed latiels that differ only in upper/lover case, such
338 ;  as PARITY Err and PARITY_ERR.

gar
352 ; REVISION L.7, 1/17/90

853 ; - First Amperif code.
834 ; - Code releasad with 64-A8 and &4AAD.

833 3 - Change {o maximun cylinder.
33 i - Correct typo in CHD_REJ,

837
838 ; REVISION l.g, 7/13/68

839 3 - CHANBE THE CLEAR OF THE UMIT RESERVATION AREA IN SHARED
368 ;  MENORY.

86! H
862 ; REVISION 1.3, 2/18/88

863 ; - FIRST RELEASED CODE.
364 ; - CHANGES FOR LARGE WORD COUNT IN UORD LENGTH FIELD SUPPORT
865 3 FOR YPX SPECIAL FUNCTIONS,
866 ; - CLEAN UP OF DIAGNOSTIC (ILD B).

a7
258 ; REVISION 1.1, 9/13/86

869  ; - FIRST VERSION.

!

are
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Addy Line - AHPERIF 7133/BB5 EMULATION - HSP DIABNDSTICS - HEPHIS - BANK O CODE - REV 1.8 AND BEFORC

812 EJECT
873 INCLUDE HSPEQU,SR
374 TITLE? HSPEQU - EQUATES AND DEFIRITIONS
875 JIDTH 132
876
B77 G R EREREERRRERREREERRERR RO RO RSNSOI RS
878 ;¥ s
879 ;¢ HH KW 555585  PPPppPP EEEEEEEE  pomdee w  wl 3
g8 ¢ HH  HH 85 8§ PP PP EE e 0@ ww
81 i HH 55 PP FP £E g o owooow H
US4 HHHHHHHE 555555 PRPPPPP EEEEEE oo Qe @ w W 3
a8s ¢ R HH 85 °f EE G2 oo wooow ¥
g8 ;% Hi  HH 55 S5 PP EE B Qo uuooow 3
1IN HH  HH 555558 PP EEEEEEEE  QUOUOOE  UUuuLY $
88 ¢ Y i
887 ;3 HGP - HIGH SPEED PROCESSOR HICRUCODE EHUATES AND DEFINITIONS ¥
888 ;i 3
889 EEEEEERLEREERRARRREEREEREEEEEER R RRI RN EEE RN R RER NI EANNRNE
8%
831 ; This file contains all the equates, definitions, and aacros
832 ; used in both banks of the HSF coda. It also conbains sone
893  ; documention on code usage and design.

]

834
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Addr Line - AHPERIF 7155/BHS ENULATIOR - HSP DIAGHOSTICS - HSPEQL - ZQUATES AND DEFINITIONS
335 EJECT
8%
897 ; CONDITIONAL ASSEMBLY FLAGS
898 j SSSSTITSSISIIESIIISSIIISISIsIszsIsIsss =
B S B
980 1 SHARED MEMORY ERROR DETECTION H/Y
981 s ECO's 3505 and 3306 on the HSP board are installed. This

]
1
I
992 ; enables the SHS.RPAR, SHS.OPEN and SHS,RPHR signals on shared
903  ; oemory source status,
11 S
9§
06
997 TITLE2 HSPEQU - REGISTER DEFINITIONS

HMERRHM:  EQU 1 ; INSTALLED ;201
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Line - ANPERIF 7155/885 EMULATION - HSP DIAGNDSTICS - HSPEQU - REGISTER DEFINITIONS
308 EJECT

999

310 ; REGISTER EQUATES

911  ; s===s==ssaszsssozssszsssssssszsssoszasas

i

913 TEHPR: EOU BB ; TENP SCRATCH STORAGE

914 TEWPL: EQU R ;s TERP

3135 EiP2: EQY R2 ;TEHP

N6 TENRS: EQY R3 jTEHP

97 TEHP4: EBU R4 $ TENP

918 TEWPS: e0y R3S JUSED [N HRITE AS SECTOR COUNTER

919 TEHPE: EQU RE {RBOVE THO ARE TEHP STORE IM GET.RHA ;282
920 TENPT: EQY R7

521 TENPB: £QU RB s TEHP REG USED INM GETSTAT

922 TIMEOUT:  EQU R9 sCOURTER FOR TIMEOUT ON LOOPS ;281
923 HRDCNT: EQU R18 ;USED FOR THE LENGTH OF THE DATA IN A SECTOR
924 (LARGE SECTOR OR HORRAL)

925 SHMDATA:  EQU RIl ;THE DATA TO READ HRITE I SHARED MEHORY

326 SHUADDR:  EQU R12 jTHE ADDRESS TO ACCESS [N THE SHARED MEMORY
927 IF BANK _ER D

928 EQU R13 ; (NOT USED) 1281
92%  TEMPLNG:  EQU R4 201
938 EQU RIS i (HOT USED) ;28
EX T EQU R1& ; (HOT USED) ;281
932 HRTSECLN:  ERU R17 jHUMBER OF RECORD WRITTEM BEFORE TRUNC ;21
933 RDSECLM:  EQU R18 {HUMBER OF READ SECTORS BEFORE TRUNC ;202

34 - ELSE

960 ERDIF

951 TRACEPTR:  EQU R13 {POINTER TO THE TRACE BUFFER

962 COCFHC: £ay R29 ; THE CDC FUNCTION CODE

963 AWPCTRL:  EBU R2M j THE ANPERIF COMTROL REGISTER

964 AHPUNIT:  EQU R22 $HOLDS THE AMPERIF HODULE ADDRESS FOR COMMAKDS,
965 ANPCHD: gau r23 {HOLDS THE AMPERIF COMHAND

966 ANPULEM:  EQU R ;THE AHPERIF WORD LENGTH FIELD FOR CONRARDS
967  FLAGS: EQU R25 jHSP STATUS FLAG DITS:

968  F,CHDREJ: EQU BITIS jCOMMAND REJECT, AHP DIDW'T LIKE COWMNHAND

13 I CLEARED ON ENTRY TU CKANPST

m SET (N CKAMPST (F STATUS CONTAINED ATTEATION
7 S STATUS HODIFIER, C.U.E., OR BUSY. ALSO IF
7 STATUS ACTION WAS = F, OR RECOVERY ACTION = 4.
973 F.FIFD: EQU BIT14 jUSE THE COCI FIFQ

£ E T SET IN HRITES BEFORE CALL TQ FRCREPLY TO
975 ENABLE THE CDC FIFQ HHEN A REPLY TO f HRITE
7 FURCTION 15 USSUED TO COC,

E T CLEARED IH WRITE AFTER RETURH FRONM FHCREPLY,
976 F.STCNCT:  EQU BITI3 $STATUS FOR CORNECTED URUT

979 CLEARED DN ENTRY TO CKAMPSY

% SET IN CKAMPST TO INDICATE THE STATUS WAS
1} B FROM THE CONMECTED UHIT.

382 F.INTYRE@:  EQU BIT12 j [HTERVEKTIOR REQUIRED DRIVE STATUS

98 CLEARED ON ENTRY TO CHAMPST

984 SET Iil CKAMPST TO INDICATE THE STATUS

/s HAD A RECOVERY ACTION OF & (INTV RER)

986  F.STPEMD:  EQU BITI ;STATUS PENDING FROM AMPERIF

%87 SET IN SEEK, READ, HRITE ROUTINES HHEN

£1e
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Addr

Thu Feb 11 13:36:89 1993 Page 22

Line - AMPERIF 7155/885 ENULATION - HGP DIRGNDSTICS - HEPEQU - REGISTER DEFINITIONS
%8 COMMAND (EF) ISSUED TO AMP. CLEARED

98 It CKAHPET WHEN STATUS (EI1) RECEIVED,

290 FLNSMMER:  EQU BITW@ ;DON'T SHARE SHARED MEMORY. ALL WRITES ;201
% T0 SHREN WILL BO OnLY TO OUR QUN COPY,

ER Y HOT TO THE OTHER CNTRLR'S MEHMORY. FLAS

9 BASED ON REUUEST FRON THE OTHER CTYRLR.
M EQU BITY 3 (HOT USED) ;203
995 F.LMGRU:  EQU BITB ;LONG READ/HRITE NODE ;o
996 F.SHFAIL:  EQU BIT?7 SHARED MERMORY GOT AN ERROR ;201
997  F.GAPSEC:  EQU BITE ;GAP SECTOR HODE

298 F.2T01: EQU BITS ;241 INTERLACE 30DE

993 F.LRGSEC: EQY BIT4 +LARGE SECTOR (NOS/VE) HODE, 9=HORHMAL HODE
1806  F.RDERR:  EGQU BIT ERROR ON READ

1301 If BANK_EB.D

1832 F.GAVPAT:  EQU BIT2 RE-USE LAST DATA PATTERN ;281
1883 F.RNAPAT:  EGU BITL ;USE REL UD ADDR AS DATA PATTERN j 20!
1804  ELSE

1087 ENDIF ;201
1es EQU BITO ; (HOT USED) ;281
1609

1018 ; REGISTERS, COMTINUED

1y

1012 CURLMIT:  COU R26 s THE UNIT CONMECTED FLAG

1013 IF BANK QS

1814 ADDR: EQU R27 ;ADDRESS FUR MEMORY TEST POUERUP DIRGS ;201
1815 GD.DATA:  EQU R28 ;DATA FOR MEMORY TEST PUMERUF DBIAGS 201
1816 RD.DATA:  EQU R29 ;DATA AS READ FUR PUWERUP DIAGS ;201
1017 LOOPCHT:  E8U A3 +LO0F CONTROL FOR PUMERUP DIAGS ;20
1818 ERR.CD: £au Rat 18 IF HO ERRORS DETECTED, ILDB AND PURUR; 281
1819 ELSE

1025 ENDIF

1826

1827 ; VALUES €OR DEADMAM TIMER

1028

1829 DUTINEL:  EQU HG1HE0 ;LOW ORDER DEADHAN VALUE (REGISTER) 201
1930 DHTINEZ:  EGU Di1Goe ;HIGH ORDER DEADMAM VALUE (LOCAL NEM) ;281
13

1832 ; HRCROD TO INITIALIZE DEADMAN REGISTER

1833 ; MUST BE QUICK, ARD MUST SET DEADHAN TO SAME VALUE AS DHTINEL ABOVE,

193¢

1035 DHMRINIT:  HACRD ;201
1836 LD2NR BIT12, DEADNAN

1037 EHDI

1838

1939 TITLEZ HSPEBU - HIGH SPEED BUS PROCESSING EQUATES
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Addy Line - ANPERIF 7155/885 EMULATION - HSP DIAGHOSTICS - HSPEOU - H1GH SPEED BUS PRUCESSING EDUATES

18408 cJECT
1041
1842 ; HIGH SPEED BUS PORT PROCESSIHG EQUATES
1843 j SSSSESSIIZEIRISIISSRRIIIRRSRSIIERRIEIR ==
1344
1045 ; PORT SOURCE AND DESTINATION SELECTION
1846 § ---m—-mmmommmmmmemmm oo oo
1347
1848 SYSPORT:  EOU HED ;SYSTEN POR
1843 SHHPORT:  EQY R33 SHARED NENORY / STATUS BUFFER
1858 CDCP.A: EQU Hi#1 ; 18T CDCT BOARD $1E
1831 CDCP.B: E0U HE2 ;24D CDCI BOARD 1€
1852 CDCPR.C: EQU Hi4 13RD CBCI BOARD j1E
1853 COCP.D: €0y Hig ;4TH COCI BOARD i 1E
1054 AHP.PORT:  EGU HEF JANPERIF U-BUS INTERFACE
1835
1856
1857 ; SYSPORT
1958 -
1059
1868 ; SOURCE STATUS
1861
1862 GS.DATA:  EUU BITE i "BPARERR", BUS PARITY ERROR, CACHE DATA ERR
1863 SE.ADRL:  EGU BITI ;CACHE/LOTAL MEHORY LOW BYTE
1864 G5.ADRH: 28U BITZ jCACHE/LDCAL HEMORY HIGH BYTE
1865 S55.DETRT:  EQW BIT3 ;COC DEADSTART FLAG
1866 SS.ERR.M:  EGU B2BIN1 jCACHE/LOCRL HEN ERR KASK, BITS 0-2 ;281
1867 ;- BITS 8-15 CONTAIN SR SUITCH t SETTING
1868
1863 ; CONTROL
1970
1871 SC.BANKD:  EBU HED jBANE SKITCH LOWER HALF
1872 s BAHK SWITCH UPPER HALF

1873

SC.BANKL:  EQU H#2

!
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Line - ANPERIF 7{55/B85 EMULATICM - HSP DIAGNDSTICS - HSPERY - HIGH SPEED BUS PROCESSTHG EBUATES
1874 EJECT
@75
1876 ; SHARED MEMORY / STATUS BUFFER
1877 4 - mmmmmmmmmme oo
1878
1879 ; SOURCE STATUS
1g8e
1081 SHS.ADRL:  ERY BITO ;LOCAL MENORY LOW ADDRESS PARITY ERROR
1082 SHS.ADRH:  EGU BITI JLOCAL BERORY HUGH ADDRESS PARITY ERRUR
1083 SHS.DATA:  EAU DIT2 ;LOCAL NEHORY DATA PARITY ERROR
1884 [F SHMERRMM_ECQ_{
1885  SHS.RPAR:  EBU BIT3 jRENOTE PARITY ERROR
1686 SHS.OPEN:  EQU BITH jOPEN CABLE
1887  SHS.RPUR:  EOU BINS RENDTE POVERED UP
1983 SHS.ER.M:  EOU B#DINILY {ERROR NASK, BITS 8,1,2,3,4 ;201
1089 ELSE
1334 ENDIF
1395
1236 ; COMTROL
1837
1298 SHC.RST:  EQU B iANY CONTROL RESETS ERRORS ;201

1093
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Addr Lina - ANPERIF 7135/8B5 EMULATION - HSP DIAGHOSTICS - HSPERU ~ HIGH SPEED BUS FRUCESSING EQUATES
118 EJECT
1181 H
t1g2  ; COCI's
ey -
1es
1183 ; SOURCE STATUS
1186 ;
1187 SFUNC: EBU EITO +LDC FUNCTION PRESEMT
1188 SACTIVE:  EQU BITY jCDC CHANNEL ACTIVE
1189 SINACT: EQU BIT2 ;CDC CHANNEL THACTIVE
118 SFULL: EQU BIT2 ;LDC CHANNEL FULL
{111 SEHPTY: EQU BIT4 ;COC CHAMMEL EMPTY
1112 FIFONENP:  EQU BITS JFIFD IS ROT EMPYY
13 EQY BITE ; (NOT USED)
1114 CPARERR:  EQU BITY7 sCHANNEL PARITY ERROR ON CDC CHARNEL IN
1115 3 BITS 8-11 COHTAIN CDCI LOUWER SHITCH { SETTING
e
1117 ; DESTIMATION STATUS
e
119 ;SFUdC: £0Y BITH ;COC FUNCTION PRESENY
120 ;SACTIVE:  ERU BITI COC CHANNEL ACTIVE
1121 ;1 SINACT: EQY BIT2 ;COC CHANNEL THACTIVE
1122 ;5FULL: £QY BITI ;COC CHAHNEL FULL
1123 ;SENPTY: £0U BIT4 ;CDC CHANNEL EHPTY
124 RARKIEWP:  IQU BITS ;BUFFER RARK 1 ENPTY
125 EQU BITE ; (BT USED)
12246 eay 8117 ; (HOT USED)
1127
1128 ; CONMTROL
1129 ; .
1138 C.FIFD: EQY Hadpdl ;ENABLE THE FIFD jiE
13t CACT: UL JSET ACTIVE, DOW'T SET IRNACTIVE L3
1132 C.DDS EQU HiBUED ;DISABLE DEADSTART FROM THIS PORT j1E
1123 CLINACT:  EQU Hieo0e $HORE OF THE ABOVE j1E

1134

—
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Line ~ AMPERIF 71355/883 EHULATION - HSP DIAGNOSTICS - HEPEQU - HIGH SPEED BUS PROCESSTNG ERUATES
1133 EJECT
1136
1137 ; AHPERIF / UBI
138§ —mmmememmee
1313
1148 ; SOURCE STATUS
1141 ;
1142 ST.BKL: EQU BITR ;STATUS HORD I BAME 1 OF ANP INTERF
143 ST.BKZ: EQY BITY JSTATUS HORD IW BANK 2 OF AP INTERF
1144 RSTEI: EBU BITZ2 JRESET THE INTERRUPY CONDITION
145 ANl IGHORE THE STATUS HORD SERT
1146 DAT.BX{:  EDY BIT3 ;DATR HORD 1 BANK 1
1147 DAT.BR2:  EQU BIT4 ;DATA HORD [N BANK 2
1148 RSTODID:  EBY BITS +RESET 170 CONDITIONS AND DATA PATHS
143 €0y BITG 3 (OT USED
158 £QU BITY ; (HOT USED)
1151 PARL.RDY: EQU BITS ;DATA PARCEL 1 READY TO READ
1152 PARZ.RDY:  EQU BIT ;DATA PARCEL 2 READY TO RERD
1152 PAR3.RDY:  EQU BITIO ;DATA PARCEL 3 READY TO READ
1134 AWP.POER:  EDU BITH ;PARITY ERROR O AHPERIF UORD
1153 ENTAGS: EQU BIT12 JAHPERIF HAS NOT DISABLED THE U-BUS
113 SETAUT: EQY BITIZ sAHPERITF URAP IS IH PROGRESS (ODREGMODACK
Ha? o
1158 AS.INP.M:  EQU HRO718 jANY INPUT READY STATUS MASK: ;281
133 DAT.BK1 OR BKZ, PARL, PARZ, UR PAR3.RDY
1168 ;
1161 ; DESTINATION STATUS
1162
1163 REG.A: 6y BITE ;DATA TO ARPERIF 15 I THE LOWER 12 BITS
184 OF THE 36 BIT HORD (REG A
1165 REG.B: £QU BIT! ;DATA TO AHPERIF IS IM THE LOUER 24 BITS
166 0F THE 36 BIT WORD (REG A ARD REG B
1167 ADUTRDY: €U BIT2 ;DATA TO ARPERIF 1S READY FOR DUTPUT
1168 ODREE: EQu BIT3 JANPERLF REQUEST QUTPUT DATA
1169  EFRED: EQY BITH AHPERIF REQUEST FUNCTION HORD
1178 SETODR: EQU BITS JARPER[F REQUEST ADDRESS WORD
1171 H1OLD: EBU BITE jRRPERIF REGUEST BLOCK 170
1172 fFL.HENP:s  EQU BIT7 ;OUTPUT FIFD NOT ENPTY
11z
1174 AD.OUT.M:  EQU Haeae7 s ANY DUTPUT HAITING STATUS MAGK: 128
17 REG.A OR B, ADBUYRDY, UR FI.HEMP
Hie
1177 ; CONTROL
1178
1179 AC.DURAP:  EQU BITE ;HRAPS THE U-BUS FOR DIAG
1188 AC.DODR:  EQU BITH ;FORCES QUTPUT DATA REQUEST FOR DIAG
1181 AC,DIDR:  EQU BIT2 ;FORCES INMPUT DATA REOQUEST FOR DIAG
1182 EFINT: £Qy BIT3 JREQUESTS AMP TO CONNECT FOR FUNCTICON
1183 CLREFINT:  £GU BIT4 ;CLEAR EFINT TAG LIN
1184 SIDFLG: EQU BITS s INFORNMS AMP THAT A4 ADDRESS HORD IS AVAIL
1183 FHCOUT: £QU BITE ; INFORNS AMP THAT A FUNCTION HORD IS AVAIL
1186 DATADUT:  EQU BIT7 FINFORNS AMP THAT DATA IS AVAIL
1187 AC.DACK:  EQU BITS ;DISABLES THE AUTOMATIC SEMDIMG OF IDA
1188 EISENT: EQY BITY s IHFORHS AMP THAT THE EI WAS RECEIVED
1189 URSPTD: EBY BITIA s INFORNS ANF THAT DATA TRANSFER HAS SYOPPED
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fddr

Line - ARPERIF 7153

1130
ngn
1132
1193
1194

f
]
A

—

IFOCLR:
C.RESET:
C.DABLE:

Thu Feb 11 13:38:00 1993 faga 27
/B85 EMULATION - HSP DIAGHOSTICS - HEPEQU - HIGH SPEED LUS PR
EQY BIT1L ;CLEARS FIFD AND REG A,B, ARD C OF VALID DATA
EQU DITI2 INFORMS ARF TO RESET 175 COMTROLLER

EQU BIT13

i (HFORHS ARP THAT THE HSP IS DISABLED

TITLEZ HSPERU - COMMANDS / FUNCTIONS

ROCESSING EQUATES
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Addy

Thu Feb 11 13:58:42 1993 Page 6

Line - AHPERIF 7{533/885 ENULATION - HSP DIAGNOSTICS - HSPERU - COMHANDS / FUNCTIONS
1193 EJECT

19

1197 ; RHPERIF / SPERRY FUNCTION EDUATES

1198 j SSSSSSIIISSSIZIIIsSSSasISISIssssaasIass

199

1238 AF.HOOP: EQU H283 10 DPERATION COHKAN

1201 AF,SERSE:  EQU H%Gd $SENSE 170 COMMARD

1282 AF,SEEH: £QU Ha0B {TRACK POSITION RELATVIVE SEEK
1203 AFLJURT: EQU 30D sHRITE DATA CORRAND

204 fAF,RD: £oU HiE $READ DATA CONINAND

1205

1286

1207 ; CDC FUKCTIOR EQUATES

1288 j == == ZzZoszsmzzooo===

1200

1218 CF.CHCT: EQU 040808 ; COMMECT

1211 CF.SEEKY:  ECU axeer i SEEK 111

1212 CF.SEEK2:  EBU QuBE2 ; SEEK 2:1

213 £0U 02003 ;-

1214 CF.RD: EGU 0804 ; READ

1215 CF.HRT: EQU Q%083 ; URITE

1216 CFLURTV: £GU B30 i HRITE VERIFY

1217 CF.RDCH: EQU 03087 ; READ CHECKUORD

1218 CF.0OPC: £QU Bap1g ; OPZRATION CONPLETE

1219 CF,DDRES:  EQU g%e1t ; DISABLE DRIVE RESERYVE (844)
1228 CF.GETAT:  EQU 08012 ; GENERAL STATUS

1221 CF.DSTAT:  EQU 93813 ; DETAILED STATUS

1222 3 CONT EQU 23814 s (CONTIMUED

1223 CF.DSRS:  EQU 48013 ; DROF SEEKS

122 HERH EQU @016 i (FORNBAT PACK)

1225 CF.RDADR: €00 83017 ; RETURN DRIVE ADDR

1226 CF.DREL: EQU D#Dz8@ ; DRIVE RELEASE

227 CF.RCADR:  EGU 8021 ; RETURH CYLIHDER ADDR
1228 ; FLAY EQU 08022 ; (CLERR/SET FLAW)

1223 CFLXSTAT:  EQU 8U023 ; EXTERDED DETAILED STATUS
1238 CF.RDG: £0U 04024 ; READ GAP SEC

1231 CF.URTA: EQU Q#9235 ; HRITE GAP SEC

1232 CF.HRTYG:  EBU 04826 i HRITE VERIFY GAP SEC
1233 CF.RDCHG:  EQU owe27 ; READ CHECKMORD GAP SEC
1234 CF.RDFAC:  EGU D#63@ ; READ FACTGRY DATA

1235 CF.RDUM:  EQU Q#O3 ; READ UTILITY HAP (844)
1236 CF.BYRD: EQU Bal32 i BLOCK XFER BUFFER READ
1237 CF.BXNRT:  EQU Q%033 ; BLOCK XFER BUFFER URITE
123 CF.RDP: EQU Gup34 ; READ PROTECTED SEC

1233 CF.HRTL: EQU 23035 ; URITE LAST SEC

1243 CF.HRTVL:  ERU Q8036 ; URITE VERIFY LAST SEC
1241 CFLURTP: €Ql 8383 ; WRITE PROTECTED SEC
1242 ; CROSH EBU Bia40 3 (READ SHORT)

1243 ; SSTRE  EQU oest ; (SELECT STROBE AHD OFFSET)
1244 CFLCCHET:  EQU D4p42 ; CLEAR CONNECTED ACCESS
1243 CF.BRD: EQU 28043 ; BUFFER READ

1246 CF.BHRT: EQU 34044 ; BUFFER HRITE

1247 ; EQY 05033 il

1248 ; URTBD  EQU Q4046  (HRITE BUFFER TO DISKY
1243 3 SCADR  EQU Que47 ; {3CAK CYLINDER ADDRS)
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fddr Line - ANPERIF 7155/885 ENULATION - HSP DIAGHOSTILS - HSPEQU - COMRARLS / FURCYIURNS
125 i OUTCH EBU Q3053 ; (BUTPUT Di PROCSR CHEL)
1251 ACUSE  EBY 04851 ; (EXECUTE CHTRL MORD SE@)
1252 4 ICHST  EQU 84832 + (IHPUT PROCSR CHNL STATUS)
1233 ; ECHOC  EQU 0B85 i (ECHD QUTPUT CHRLS)
1234 3 ISFLG  EOU 4054 ; (155UE PROCSR FLAG PULSE)
1285 ETIH £0Y 03835 j CENABLE INPUT CHRL TIRING)
1266 3 INTIM  EQU B4836 3 CIHPUT TIMING DATA)
1257 CF.ECHO1:  EQU Q#0857 ; ECHO ONE WORD
1258 EQU BRBED ;-
1259 ;AP £y 23861 j CAUTODUNP)
1260 CF.HANP:  EQU DROE2 i HANIPULATE PROCSR
1261 CFLINDD:  EQY Q4062 i IHPUT DISPLAY DATA
1262 ; TINDF  EQU BHECs i (TIHE DIFFERENCE COUNTER)
1263 EQU 85065 S
1264 3 FERR EQY 24066 j (FORCE ERROR)
263 CF.IALD:  EQU 88307 i INTERLOCK AUTOLOAD
1266
1267 CFTABHAY:  EQU 84067 FHAXTHUT FUNCTION O JUMP TABLE O
1288
1269 CFSPC.HM:  EQU 87780 ;SPECIAL FUNCTION WASK, Q47XX, SEE wEXT THO
1276 CRLALDD:  £OU 03183 ; RUTOLOAD FROM DISK, 2#1X¥
1271 CF.DDST:  ECU 04308 ; DISK DEADSTART, B#3XY
1272 CPDSK.I EQY 03037 ;DISK DASK FOR ABOVE
1273
1274 CF.ALDPP:  EQU B#414 i AUTOLOAD FROM PP
107
1276 CFLECHD2:  EQU 84728 ; ECHO OME GORD, 24D DEFINITION
12717

1278 TITLE2 HSPERU - DRIVE COMSTAMTS
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Line - AHPERIF 7135/885 ENULATION - HSP DIAGNOSTICS - HSPEQU - DRIVE COGHSTARNTS
1279 EJELT
1280
1281 ; DRIVE RELATED FDLaTnNT
1282 4 ==
1283
1284 3 CDC 7155 read/write lengths:
1285
1286 ; small sector (NOS, MOS/BE):
1287 ;322 1 12 bit ppu words = 483 % 8 bit byles
1288
1283 3 large sector (BOS/VE):
1290 ;1376 % 12 bit ppu vords = 2064 x 8 bit bytes
129 3 large sector divided into
1292 ;  four 344 x 12 Bit ppu words = four 516 % 8 byt byles
1293
12%%
1293 ; YMC /7 KSSH secior length:
129%
1237 ;  on Challenger 1] was
128 3 112 % 36 bit words = S84 x 8 bit byfes, not encugh
129%
1308 ;  changed on 70308 to
1301 ;116 & 36 bid words = 522 % 8 bit byles
1382
1333 tigh Speed Read and Write processing:
1384 ; The KSP concatinates consequitive CDC raad or write functions
1385 ; into a single XMC read or write function, whenever possible.
1386 ; A very large i/o vword count is passed o tiie XHC on the first
1337 4 vead or write, and then the HSP waits and concatinates all the
1398 ; following raad or write functions as part of the first YC
1389 ; vead or write. When a non-read or write CDC function is
1318 ; received, the XMC read or wrile is truncabted. The word count
1311 5 1ssued to the XHC 1s the largest value that will fit in fhe
1312 ; 16 bits allowad for that field, that is a multiple of the XHC
1313 ; saector length of 116, which is SR4 % 116, or 63424, or FF3Q
1314 5 hex,
AT
1316 CYLHAN: EBU 842 ;HAX CYLINDER ADDRESS
1317 TKHAX: eoy 48 {HAY TRACK ADDRESS
1318 SECTHAX:  EOU 3 jHAY SECTOR ADDRESS
1319 LSHRDMAX:  EQU 344-1 ;HAY LARGE SECTUR WORD, 344 12-BIT WRDS ;1E
1328 SSHRDHMAY:  ERY 322-1 JHAY SHALL SECTOR HORD, 322 12-BIT HRDS ;1E
1321 ANPSECSI: QU e JAHPERTF SECYOR SIZE, 116 36-BIT WORDS ;1E
322 HGSECCNT:  EQU 564 jUAY HUMBER OF SECTURS THAT MAKE HORD
1323 JLOURT 4= FFFF.
1324 HSMDCHT:  £aY HSSECCNT*QHFSECSL AHPERIF UORD COUNT FOR HIGH SPEED XFER;IE
3 ;LARBEST AULT OF 136 {= FFFF
326 ; FOR BUFFER ROUTINES
1327 SECLEH EQy 347 70 .. 347 CDC HORDS (12 BITS), 11633-1
132 ;
1329 TITLE2 HSPERU - RHPERIF/HEP TRANSLATION
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Addr Lina - AWPERIF 7155/883 ENULATION - HSP DIAGNOSTICS - HSPEQU - AHPERIF/HSP TRANSLATION
1368 EJECT
1381
1382 AMPERIF ED / STATUS HORD ECUATES
1383
1384 H HASK OR BIT PARCEL, DESC, AP BITS
1383 EINLURIT:  EQU HRQetiF 1P3, UNIT nUMBER g- 7
1386 EL.UEX: EQU BITH iP3, UNIT EXCEPTION 8
1387 EL.UCK: EQu BITY iP3, UNIT CHECK 3
1388 EI.DE: EQU BIT1Y 1F3, DEVICE EKD 18
1389 EL.LE: EQU BIT1t iF3, CHANNEL END 1
1398 EI.BUSY:  EBU BITO iP2, BUSY 2
1391 EI.CUE: EQU BIT1 jP2, CONTROL UNIT ERD 13
1392 EL.STHOD:  EQU BIT2 P2, STATUS HODIFIER 14
1393 ELATTH:  EQU BIT3 P2, ATTERTION 15
1394 EIML.RA: EQU HeB3Co ;P2, RECOVERY ACTION 18- 21
139 EIN.SA: EQU HEBO3C iP1, STATUS ACTIOR 2% - 29
1356 EL.CT: EBU BIT7 ;P1, CHAMMEL TRUMCATION 35
1397
1298 RECOVERY ACTION EQUATES
1399

I
1488 RAJNONE:  EQU H4BB8_SHL
1481 RAURTING  EQU R4O81_SHU
1482 TACDATON:  ERU HEBE2_SHL ;DATA CHECK, CORRECTIELE
1463 RALEBTKPT:  CQU HRRB3_SWL ;BAD TRACK POINTER
1484 RALCHDRJ:  EQU H#0D4_SHL G ;COMIMAND REJECT
1483 RALRDLRG:  EGU NH8J3_SHL & {READ LABEL REQUIRED
14856 RAJINTRO:  EQU H4BOG_SHL 6 ; INTERVENTION REQUIRED
1487 RA.BOPAR:  EGU HYBO7_SHL 6 ;BUS OUT PARITY ERROR
1468 RALERCK:  EQU Ha03B_SHL & ;EQUIPHERT CHECK
1487 RAPDCK:  EQU Ha0BI_SHL G ;PERNANERT DATA CHECK
1418 RAJHOREC:  EQU H#BBA_SHL_G ;N0 RECORD FOUND
1411 RALEHV: EQU HRODE_SHL 6 ;ENVIRONHENTAL DATA PRESERT
1412 RA.OVEF:  EBYU HIBC_SHL 6 ;ORLY VALID COPY FIRS
1413 RA.OVCL:  EQU HEBOD_SHL 6 JOHLY VALID £OPY LAST

JHD ERROR
SURITE (HHIBITED

b
&
b
]

1414 EQU H#0BE_SHL 6 ; (HOT USED

1413 RA.OCPD:  EQU HBOOF_SHL G ;OCP [LD-B DIAGNOSTIC RERUEST
1416

1517 STATUS ACTION EQUATES

1418

!
!
i
1419 SAJINV:  EQU HEBBO SHL 2 ;INVALID
1420 SA.PCHG:  EQU HEASI SHL 2 ;PACK CHANGE
1421 SA.RDLAB:  EOU H#BO2 SHL 2 ;READ LABEL CUMMAND
1422 SA.COLL:  EQU H30O3_SHL2  ;EF/ET COLLISION
1423 SA.5K: EOU He@Bs SHL 2 SEEK INTTIATED
1424 SA.SKD:  EMU HEDOS SHL_2  ;SEEX COMPLETED
1425  SA.RMC:  EOU H#OOE SHL 2 ;READ OR URITE COKPLETED
1426 SA.SC: EQU H30O7 SHL 2 ;SENSE COMPLETED
1427 SA.SIOC:  EOU H4BOB SHL 2 ;SENSE 1/0 COHPLETED
1423 SALCTS:  EOU MBOOI SHL_2  ;CHANMEL TRURCATION O SENSE CONMMARD
1429 SA.LT: EDU HEBBA SHL 2 ;CHANNEL TRUNCATION
1433 SA.SB: EOU HBGEB SHL 2 ;ACOUIRE SENSE BYTES FOR UNIT CHEEK
143 EOU HEBOC SHL 2 (NOT USED)
1437 SA.DOPAR:  EQU HEDDD_SHL_2  ;BUS OUT PARITY ERRUR
SHL_2
SHL_2

m
i

L
HL
1433 SA.COCK:  ERU HAGBE_SHL ;CORRECTIBLE DATA CRECK
1434 SA.EFTRM:  EQU HIBOF _SHL sFORCED EF TERMIRATIOR
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Addr Line - ARPERIF 7155/883 EHULATION - HSP DIAGHOSTICS - HSPEQU - AMPERIF/HSP TRANSLATION
1435
EXT I
1337 AHPERIF SENSE BYTE ERUATES
£33
3% HAGH PARCEL, SEHSE DYYE & AnP BITS
1448 5B3.h: EQU HaBerr i3, 3, 15 8- 7
1441 SB2L.M: ERU HedEQd P2, 2, 6,18,18,18,22 9 -1
1442 SB2W.In: EQU Hg0OIF P2, 2, 618, 14,18,22 12 - 16
1443 SBIL.H: £OU HapFce ¥, 1, §, 9,137,210 18- 22
1#44  SBIH.N EQU H#gees *L 4L 4 U 23 -8
1345 SBU.M: EBY Hem7Fe 1P, 8, 4, By1%,16,28 27 - 34

1446
144 TITLE2 HSPEQU - MEMDRY USRGE



o
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Addr Line ~ AHPERIF 7155/885 EHULATION ~ HSP DIAGHOSTICS - HEPEBU - HENDRY USAGE
1448 gJect
1443
1438 ; STATYS BUFFER / SHARED HEHORY USAGE
1451 j SSSEsEIIIIIIZzsIszIsIszsssszszassIzszaas

1452
1453

1454
1453

The Sharad Memory 15 addressed as if it were a 16 bit menory.

i

i

)

i HAB00-7ff status and confrol area for 32 units.
1436 gach unit has &4 locations.
M37  ; HEQBE-03F unit O area
1433 5 HRG40-07F unit | ar=a
1459 ; HR@BD-BBF unit 2 area
1468 ; HHOCO-BFF unit 3 area
1461 i HR188-13F unit 4 area
1462 atc,
1463
146 3
1465
1466 IF BAMK £0 1
1480 ENDIF

Storage offset equates from unit base address:

1481 SHM.TEST:  EDU HAdaE ;LOCATION FOR POUERUP DIAG TESY ;281
M2y EQU HBQ3F ;RESERVED, SEE BELUW

1483

1484 ; Locations used for interlocking and initialization of shared

1483 ; neoory betwesn the two HSP's. Uses last locabion (3F) fur
1486 ; each drive.

1487

1408 DOUPDATE:  EBU Ha@3F ;SHARED HEN UPDATE REQUEST
1483 IF BANK EQ_t

1492 ENDIF

1433 ;

-
[
g
s
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Addr
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Line - AMPERIF 71533/E85 EMULATION - HSP DIABNOSTILS - HSPEQU - HEMORY USAGE
1494 EJECT
1495
1496 ; SENBE BYTES HAPPING IN SHARED REHORY
1.;97 ; e e e
1498
1493 ; Sense bytes from Amperif (XMC) are stored in {he shared
1580 ; memory for the drive thal the sense bytes are for. Although
1381 ; sense bytes are normal § bit bytes, the InC interface uzes 12
1382 bit bytes, 26 bit words, Shared menory uses 16 bit words.
1383 ; To nake matters nore confusing, sense byfes are an IBA
1584 ; invention, anc so use [BW's distasteful habit of nunbering
1383 § bits backwards; the MSB is bit §, not bit 7.
1586
187 HSP BIT POSITION IM SHARED HEMORY HORD
1998 Il R2nw 38765 s 3218
1589 A A
1518 LR T S TR SO VU S N S WU VU SO N MO
1511 ; GHARED +8 8 80000 08 1 1 GENSE BYTE
1512 MEMORY 91 2 3 4 5 & _7_ @ 1 BIT
1513 ; ADDRESS +1 11111 2 2 2 7 2 SENSE BYTE
1514 -- 2.3 4 5_6_7 @ 1 2 3 4 BIT
1513 ; OFFSET  +2 222 33 3 3 3 3 3 3 GENSE BYTE
1516 ; FRod 3_6_7 8_1_2 3 4 5 & 7 BID
1317 ; ANP.SENMS +3 44 4 4 4 4 4 4 3 5 GENSE BYTE
1512 01 2 3 4 5 &_7_ B 1 BIT
1519 +4 3559593 6§ & & & & SEMSE BYTE
1526 2.3 4 §_6_7_ 8 1 2 3 4 BIT
1521 +3 6 & & 77 7 7 7 7 7 7 S5ENSE BYTE
1522 a_&_ 7 8 _1 2 3 4 5_6_ 7 BUO
1523 +6 £ 88888 ¢8 8 9 9 SENSE BYTE
1524 81 2 3 4 5 6 7 8 1 B
1525 +7 999 9 9 % 18 14 18 10 1B SENSE BYTE
1526 2.3 4 5 6_7_ 01 2 3 4 BT
1527 18 181818 11 11 11 1131 11 11 11 SENSE BYTE
1528 i_6_7 U1 2 3 4 5 & 7 BIT
1529 +9 12121232 1212 32 12 1313 SENSE BYTE
153 41 2 3 4 5 _6_7_ 8 1_BUO
1531 +18 1313313 13 1313 14 14 14 14 14 SEHSE BYTE
1532 2.3 4.5 6 7 w1 2 3 4 BUO
1933 11 14 18 14 15 13 1515 15 15 15 15 GENSE BYTE
153¢ i & 7 8_1_2 3 & 5 _&_7J_BIT
1335 12 16 16 16 16 16 16 16 16 17 17 SENSE BYTE
1536 8_t 2 3 4 5 _&_7_ @ 1_BIO
1537 +13 171717 17 17 17 16 18 1B 18 18 SENSE BYIE
1538 23 4 5_&_7_ @ 1 2 3 4 BIT
1539 +14 16 1818 1919191519 19 1919 5ENSE BYTE
1548 5_8 7 0_1_2 3 4 5 & 7 BIT
1541 +15 20020 28 20 28 28 28 28 21 21 GEMSE BYTC
154z 8_1 2 3 4 5 & 7_ 8 1 BI
1543 +16 20212121 2121 22 22 22 22 2@ GENSE BYTE
1544 2345 67 B_1 2 3 4 BIT
1545 +17 222222 232320 23 23 23 23 23 SENSE BYTE
1546 a_6_17 8_1_ 2 3 4 5_&6_7_BIT

H

1547
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hadr Lina - AHPERIF 7153/885 EHULATION - HSP DUIAGHOSTICS - HSPERY ~ HEMORY USAGE
1548 EJECT
15949
1538 ; CACHE / LOCAL RENORY LOCATION USAGE
1551 ; H ettt e
1552
1553 I £ey 2 ;10 FOR THIS COMTROLLER, HEX & OR B 1261
1534 SYSERM: EQU 10+ jLAST SYSPORT ERRUR STATUS 281
1355 SHERR: EQU SYSERR+! ;LAST SHARED MENORY ERROR STATUS 1201
1536  SHUAIT: EQU SHERR+! jHUMBER OF WAITS FOR LOCK UOF SHHENORY ;281
1357  TEMPCKS:  EBU SHHAITH +PARTIAL CHECK SUM FOR LS HODE, 2 HORDS ;281
1533 TENPCKS2:  EQU TEHPCKS+!
1559
1566 IF BAMK_EQ @
1561
1562 ; MOTE: BAMK @ USES FOLLMING ERUATES AS OFFSET INTO CACHE/LOCAL nEMDRY,
1563 ; ROT STATUS BUFFER/SHARED HEMORY AS BANKX 1 CODE DOES,
1364
1565 AHP.STL:  EBU TEMPCKS24! jLAST AHPERIF STATUS, 2 HSP HORDS ;28
1566 AWP.ST2:  EQU ANP.STIH
1367  AMP.ST3:  EBU ARP.ST2+1
1568 CDC.5T: EQU AHP.ST3+) CURRENT CDC GEHERAL SYATUS WURD FOR THIS URIT
1369 €DC.CYL:  EQU CBC.S5T+1 ;CURRENT CDC CYLIHDER
1578 COC.TK: EQY COC.CYL+L sCURRENT CDL TRACK
1577 CDC.8EC:  EBY CDC.T4l ;CURRENT CDC SECTUR
1572 REL.WD1:  EQU CDC.SECHL JHIGH URDER 16 BUTS OF RELATIVE WORD ADDRESS
1573 REL.HDZ:  EBU REL.WDIH ;LOM ORDER 16 BITS Of REL HRD ADDR
1574 AMP.SENS:  EOY REL.WD2+1 JAMPERLF SENSE DYTE DATA (18 HUORDS)
1575 OCPFHC: EQU AHP.SENG+18 ;CURRENT OFFLINE DIAG FUMCTION 281
1576 OCPHEM: EQU OCPFHC+) jHEW OFFLINE DIAG FUNCTION, -1 IF NONE ;281
1577 ERRCODE:  EDU OCPNEW+L ;DIAGHOSTIC ERROR CUDE ;281
1578 C.UNIT: EQY ERRCODE+: s THE CURRERT URIYT (COHRECTED UNIT) FLAG ;281
1579 OLDCYL: EQU C.UNITHI s TEHP STORAGE FOR CYLINDER 118
1588 QULDTH: EQU oLDCYLHY ; TENP STORAGE FOR TRACK
1581 OLDSECT:  EGU OLDTKHL + TEHP STCRAGE FOR SECTOR
1582 CDCCHAN: DU OLDSECT+H ;TENP CDC CHAHNEL THAT IRITIATED DIAS FC;18
1583 EYPCY: EQU CDCCHAN+I
1584  RECCY: EGY EXPLY+] JEXPECTED AND RECEVED CYLINDER
1585 EXPSTI: EQU RECCY+I
1586 RELSTK: EQU EXPSTIHY JEXPECTED AHD RECEIVED SECTOR/TRACK
1587  EXPCYS: EQU RECSTE+1
1588 RECCKS: EQU EXPLKS#L ;EXPECTED AND RECEIVED CHECKSUR
1589 EIPCYIL: EQU RECCKSH!
1538 RECCYL: EQY EXPCYLH ;EXPECTED AND RECEVED CYLINDER
1591 EXPSTKi:  EBU RECCYi+l
1392 RECSTXI:  EQU EXPSTH1i#! JEXPECTED AND RECEIVED SECTOR/TRACK
1593 EXPCKS1:  EBU RECSTKIH
1594 RECCKS1:  EQU EXPCKSIHL ;EXPECTED AHD RECE[VED CHECKSUR
1595 EXPDAT: EQU RECCKSI+1 ERROR DATA EXPECTED
1396 RECDAT: EQU EXPDAT+ sERROR DATA RECE(VED
1397  LASTRAND:  EQU RECDATH $RANDOR HUMBER STORAGE
1598 LASTRARI:  EQU LASTRARD:H
1599 LASTRAM2:  ECU LASTRANI+I
1680 LASTRAN3:  COU LASTRAR2H
J681  BUFGADR:  ERU LASTRAMIHL ;DATA BUFFER FOR OFFLIME DIAGS 12
1682 BUFWADR:  EQU BUFQADRHH2008  ;READ DATA BUFFER FOR OFFLIRE DIAGS
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Line - AHPERIF 7135/885 ENULATION - HSP DIAGHOSTICS - HSPEQU - HEIORY USAGE
1683
1684 ELSE
1646 EHDIF
1647 TRACEBEG:  EQU KHi4BG ;START OF TRACE BUFFER
1648 TRACEEWD:  EQU HEFIF JEND OF TRACE BUFFER
1649 H
1658
1651 TITLEZ HSPEQY - nACROS
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fiddy Ling - AUPERIF 7J55/885 EMULATION - HSP DIAGNDSTICS - HSPEUY - HACROS
1652 , EJECT
€53
1654 ; HACROS
{1E55 H zzz=z SzzomsmsszzszSIzozsIssc
1636
1657 ; SELECT AMPERIF PORT HACROS
1638
1639 ; SELECTS AMPERIF AS SRC/DST, AMD REMERBERS PORT IN SVSRC/DST
1660 ; REGISTER, IF I DAMKX 1 CODE,
1661
1662 SRC.ANP: NACRO ;201
1663 IF BANK_EQ_D
1664 CON AWP.PORT % SRCSEL
1663  ELSE
1666 IR 5VSRC
1667 IDAT ANP.PORT & ALU & SRCSEL
1668 ENDIF
1663 EHDH
1676
1671 DST.ANP: {ACRO ;281
1672 If DANK_EQ_D
1673 COM AHP,PORT & DSTSEL
1674 ELSE
1675 IR SVDST
1676 IDAT AHP.PORT & ALU % DSTSEL
1677 EHDIF
1678 ERDR
1679
1688 ; SELECT COCI PORT MACROS
681
1682 ; SELECT THE CURRENTLY POLLED CLCI PORT, AND SAVED IN
1683 ; SYSRC/SYDST. OHLY USED IN BANK 1,
1684
1685 SRC.CDC:  HMACRD 1241
1686 RA CPPOLL
1687 AR SVSRC & ALU & SRCSEL
1638 NDH
1689
1698 DST.CBC: HACRG ;1281
1651 AR CPPOLL
1692 AR SVYDST % ALU % DSTSEL
1693 ENDH

194
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Ling

1693
1636
1697
1658
1699
1768
1781
1782
1783
1704
1783
1786
1747
1743
17489
171
1

Thu Fgb 11 13:33:30 1923 Page 39
AMPERIF 7155/8B5 EHULATION - HSP DIAGNODSTICS - HEPERL - HMACROS
EJECT
i
; ULEAR STALK MACROD
i
3 POP THE STACK AND COHTIMUE UITH THE NEXT INSTRUCTION NINE
+ TINES, SINCE THE SEQUERCER STACK IS A NMAXINUN OF HINE DEEP.
i
CLR.STK:  MACRD
jup 9
PORJHP 441
ENDH

i
i EMD OF EDUATES
i

£nd

TITLEZ POUERUP DIRGHOSYIC DOC

124
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fddr Line - AHPERIF 7155/885 ENULATION - HSP DIAGHOSTICS - POHERUP DIAGNOSTIC DOC
1712 EJECT
1713 eresrississssrpi aa e e asyanREa s S s EERa SRR R ERERAR RIS
1714
1715 ; POWERUP DIRGNOSTICS
i7e
1717 ; The powerup diagnostics perforn four basic tests in order:
ms (1) HEP ALU register tast,
1719 {2} HSP local mesmory,
1726 (3} USP Shared Remory test, and
1721 (4) UBI FIFD check,
1722 3 If all of then are passed then the online code, in bank i,
1723 is begun.
1724
1725 But if an error is detected, that error is sent to the {0 as
1726 ; the address field of a NOOP function, and the code stays in the
1727 4 diagnostic bank., This can be vead on the OCF on the operation
1728 ; / aaintenance dals display, as the lasv function execubed by
1729 ; the XHC, when the thumbwheel swilches are set to 408, the last
1738 ; & bits indicate the ervor,
173t
1732 mmmmmememm oo
1733 ;135 3432161
1734 ; (BBJEA00B30RNOLI00RECEOABESABOR x kK1
173§ =mmmmmmmmm oo
{136 A
1737 o > Error Loda.
e o mmmeees > Poverup Diagnostic
731 Error indicator,
1738
1741 i Below is a list of fhe error codes and their aeaning, and
1742 ; probable field replacable unit (FRY) ab fault,
1743
1744 5 Lower & bits  Heaning fFRU
I
1746 ; GBOBOB (HEQB) Mo error, system ready for use --
1747 ; 100981 (H21) 29116 register test failure HSP
1746 ; 100918 (H#22) Cache/local aemory fest failure  HSP
1743 ; 188011 (HE23) MNigh speed bus parity error HSP Lables
1768 ; 190100 (H424) Shared meaory miscoppare ervor HEF
1731 ; 100181 (HE23) Shared memory local parity error  HSP
1752 ; 100110 (HE26) Shared memory open cable Sh flea Cable
1733 ; 108111 (A%27) Shared asnory reaobe parity error  Sh Hea Cable
1754 3 101800 (H3¥28) UBI FIFO test failure UBl
1755

1736 TITLEZ BANK SHITCHING
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Line - AHPERIF 71

1737
1758
1733
1768
1751
1762

Thy Fab 11 12:38:08 1933 Page 4l
885 ENULATION - HSP DIRGHDSTICS - BANK SUITCRING
EJECT
n6 HEBOGE ;LEAVE ROOM FOR ASP RES HE @ TO BFF
JHP PHRUP ;281

IRCLUBE HSPHRE. SRC
TITLE2 HSPHRK - CODE REVISION LEVEL, DATE
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Addr Line - AMPERIF 7155/685 ENULATION - HEP DIAGNOSTICS - HEPHRK - CODE REVISION LEVEL, DATE
1763 EJECT
1764 e saprR R N R RN R R R R AR R R R R R R R NN RN
1765 ;¢ H
JBE ;3 Hi  HH  SEESGE  PRPPPPP N NN RARRRRR KK KK %
1767 i ¥ Wi W58 55 PP PP s MR RR OBR ORK RK ¥
3768 i¥ HH HH 5§ FP P fmnn R RE KK RER %
1763 ;% HiHREHHAE - 555555 PPPPPPP Mt oA o RRRRRRR KRKKK H
1778 ¥ HH HH 85 PP Mo BRORRORR KKK KK ¥
mn g Hi o Hi 55 55 PP mooBn RRORR KK KK Z
1772 4% HH  HH 558556 P i nR ORR O ORROEK KK %
1772 ;% H
1774 ;& HSPCDL - AHPERIF 7155/BBS EHULATION HSP jICROCUDE DATE/REV LEVEL nARK %
1773 H H
1776 R R RN SR R R PR RN TR R R R R RN L R R RS
1777
1778
1779 ; CODE DATE AMD REVISION LEVEL HARE.
1780
1781 ; The code has constant values in the code to indicate what the
1782 ; code is. This allows the HSP proas to be verifiad thal they
1782 ; have the right code. The data, uhich is never used as either
1784} instructions or data, is sbored ab addresses 9616 hex for bank
17685 ; 3 code, and 1818 hex for bank I code. Each prom has the
1786 ; revision level in the foro of the base lavel, release level,
1787} and pre release level , and then the prom nuasber, 1 $6 4, and
1788 ; the proa patch level (slways zero for asseablies), and then
1783 ; the date the code was written, in the fora of the last two
1792 ; digits of the year; the month, day. This information 1s in 1a
1791 ; bed format, one byte for each, in consectutive addresses. Each
1732 ; pron has the same information, except for the prom nunber.
1793
179
1795 3 CURREMT CODE DATE AND REVISION LEVEL
1796 j S==TsIazsassIssaszszassaizsssIsazzasass
1797
1798 ; Date: Febuary 11, 1993
1799 CDDATE.:  EQU Ha02 jHonth
1980 CDDATE.D:  EOQU HEN iDay
1881 CDDATE.Y:  EBU H#93 3 Year
1832
1683 ; Revision Level: 2,3.6
1384 CDREY.B:  EQU M2 ;Base laval
1885  CDREV.R:  EQU Hu83 jRelease lavel
1896 CDREV.P:  EOU HB7 © jPre-relaase level

1807



HALE Licting: hspign.src

Addy

BeauF

3008F BXrapenr

jacte g202a202

JeBll 83032303

au812 g7076797

20813 81628384
gus14 80080800

00013 93939393

§o016 92028202

28817 it

23018 31812101

48019 0UGN0BRY

dB01A DUA0OEEY

dBeib dalecned

8801C Boacuee0

Thu Feb 11 J3:38:04 1993 Fage 44
Lina - ANPERIF 7133/885 EMULATION - HSP DIAGHOSTICS - HSPHRK - CODE REVISION LEVEL,
1858 EJECT
1883 ;
1818 ; WACROD TG BUPLICATE 8 BIT VALUE IN ERCH PRONM
18ty
1312 EACHPROM:  HACRD B +B = BYTE VALUE TO PUT IN EACH PRON 28
1813 FF 8{8),8(R),8(B),8(B)
1814 ENDY
1315 ;
1816 ORG Hy@SCF ;281
1817 ; BARRIER, HANG IF TRYING TO EXECUTING CODE HERE
1818 JhP 3 28
18139 ; REVISION
1823 EACHPROM CDREV.B  ;BASE LEVEL ;281
1928 + FF 8(COREY.D),B(COREYV.B), B(CDREV. B}, B(LDREV.D)
1820 + ENDH
1821 EACHPROM COREV.R  jRELEASE LEVEL ;281
1821 + fF 8(COREV.R),B(CUREV.R), B(CDREY. 1}, B(CDREV.R)
1821 + XD
1822 EACHFRON CDREV.P  ;PRE-RELEASE LEVEL ;281
1822 + FF 8(CDREY.PY, B(CDREY.P), B(CDREV.PY, B(CDREV.P)
1822 + EHDN
1823 ; PRON NURBER, FMD‘%ES
1824 FF Ha01,Had2, HeQ3, Halls ;PRUN HUMBER IN EACH PROM )|
1825 fF Hidg, H H00, HRU0, HEUE PATCHES, ALWAYS ZERD FOR ASSEMBLIES ;'zm
1826 ; DATE
1827 ERCHPROM CDODATE.Y  ;YEAR el
1827 + FF 8(CDDATE.Y), B(CDDATE.Y), B(CDDATE. Y}, B(CDDATELY)
1827 + ENDH
1828 EACHPRON CDDATELN  jHONTH ;201
1328 + FF S(CDDATE.), B(CHDATE. D), S(CDDATE. ), B (ERDATE. M)
1828 + ENDH
1829 EACHPRON CDDATE.D ;DAY 1201
1829 + FF S(CODATE.D),B(CBDATE. D), 8(CDBATE. D}, B(CDRATE. D)
1829 + ENDH
1838 ; CONDITIORAL ASSEHBLY FLAGS
1831 BITA = SHHERRRM
1832 EACHPROM SHHERRMY ;281
1832 + Ff G(SHHERRHN) , B(SHHERRHY) , B(SHHERRHL) , 8 (SHHERRKE)
1832 + NI
1833 ; FILLER
1834 Dup 7 i
1833 EACHPRON @ ; LERUS ;281
1835 + EACHPRON B ;LERDS 281
1833 + EACHPROA @ ; LEROS ;281
1835 + EACHPRON O ; LEROS A
1835 + EACHPRUN @ ; 1EROS ;201
1835 + EACHPROM 0 ; LERUS ;281
1835 + EACHRRON @ JIEROS ;281
1835 + FF 80, 8(8),8(0),B(@)
835 ¢ ENDH
1835 + FF 8(@),8(m),8(8),8(1)
1839 + ENDn
1635 + FE50B), 500, 8(0), 8(0)
1835 + EnDH
1835 + FF8(9),8(83,8(0),8(0)

DATE



1ALE Listing: hspdgn.src

Addr

J061D agouoees

#081E Boaoaced

42B1F 5BBasany

no1ey

J9190 BBYX0003

g0101 B3Xx8022
gBLE2 1XXX7148
20163 17140
84104 1XXXT148
39183 1XAXT148

08105 83¥x0223
08187 BXr3ata7

Thu Fab 11 13:38:08 1992 Page 44
Line - ANPERIF 7105/885 ERULATION - HEP DIAGNOSTICS - HOPHRE - CODE REVISION LEVEL, DATE
1833 + ENDY
1833 + fF 8(8),808),8(M,8(8)
1835 + ]
1835 + FEG(H),8(8),8(8),8(8)
1833 + ENDH
1835 + FF 8(0),8(0),8(1),8(H
1833 + ENDH
1836
1337 EnD
1838
1839 ; lihen going back to bank 1, the next instruction address is 1182
1348
1841 0RG Hep10d
1842 GOTO.OKL:  ERU ¢
1843 CON SYSPORT
1844 / & SRCSEL ;SHITCH 7O BARK 1: ORLINE CODE
1843 CON SC.BANKY
1846 / % SRCCTARL
1847 Jooe
1838 Hooe
1849 Nooe
1850 Haoe
1851 0! SCLRANKD
1832 /% SRECTRL
1853 Jiip % ;DID HOT SHITCH 7O BANK 1, HANG
1834

1853

TITLEZ POHERUP DIAGHOSTILS



HALE Listing:

fddr

dd1E8 XXXYDSES
89183 Xxxyeeas
Ud18A XXXXDBED
29188 YYX303E
J818C DXF1EC3E
28120 XXXXCied
BAIGE BYX233114
§818F BYXFI3104

88110
28111

BIFBOLIL
EXFD8112
28112 Bargana
“"114 BYFDOLL4

3114 BAFBELLS
89115 BXFEDLLG
28116 BAFBGIL7
83117 BXFELLE
20113 BXFLOY

20113 XAXXDILF

B0118 BIF10137
80118 1XXXDBSF
20110 BY230LLE
28110 BXrag1zs

8811E BXFLdIc?
gU1LF 1XDasF
40120 BX238122
g9121 BAFaGLY

§8122 BYF1@20C
S8123 1XXXDeaf
48124 2X238126
88123 BXFodIZA

88126 BXF182C2

i

spdga.

Line - ANPERIF 7155/885 EMULATION - HSP DIAGNOSTICS -

e

835
83
85

(==

353
186@
1361
1862
1363
1864
1863
1866
1867
1868
1863
1879
1871
1872
1873
1874
1875
1876
1877
1878
1879
1884
1881
1881
1881
1881
1381
1881
1881
1881
1881
1681
1881
1881
1892
1883
1884
1885
1385
1887
18483
1889
1898
1831
1892
1893
1894
18935
1336
1897
1898
1899

]

o e

de M e e e e e

i Thua Fab 11 13:453:69 1993

EJECT

- v

POHERUP DIRGNOSTIC EQROR

i

FUP. OK: EQU pHoBand
PUP.REG:  EGU BYO2IM
PUP.CHE:  EGU B430219
PUP.BUS:  EQU BEGAALL
PUP.GHH:  EQU BiBO180
PUP.SHL:  EQU BEUODIOL
PUP.SHD:  EQU D#0B110
PUP.SHR:  EGU BiBBIN
PUP.UBI:  EQU B#01B8D
PHURUP: EQU §

JDELAY FOR S
IR TIHEOUT
IDAT 35
18 TEnPQ
1DAT 1090
JSB DELAYHS
DECR TIMEQUT
{Jue 1,PUPDIAGS
JHP PURUPL
EQU %
TLR.STH
oue g
POPINP 141
POPJHP
Forlne
PORIHP 541
POPJHP &+1
POPINP $+1
POPIHR $+1
PORPIHP $+1
POPINP 41
ENDH
IR ERR.CD
REGISTER TEST

JSB ARESRT

®H ERK.CD

CIHP 1,442

JiP PUPDIAGY
CACHE/LOCAL HEMDRY TEST

JSB CACHETST

RH ERR.LCD

LI 7,342

JHP PUPDIAGY
; STATUS BUFFER/SHARED nEnd

JSB SHHERTST

H ERR.CD

PJHF 1,542

JHP PUPDIAGY
UBI/ARPERTF UITERFACE TEST

JSB UBIFY

PHRUPL:

PUPDIAGS:

$+1

5+l

—

Paga 43

;0 ERROR, SYSTEN READY FOR USE
'“ 16 PEEISTER TEST FATLURE
,CALdE/LDCﬁL HENORY TEST FAILURE
;HIGH SPEED BUS PARITY ERROR
jSHARED WENORY {11SCONMPARE ERROR
SHARED NMENORY LOCAL PARITY ERROR
;SHARED NENORY OPEM CABLE
'“HnP[D HENORY RENOTE PARITY ERROR
jUBI FIFO TEST FAILURE

; POHERUP DIAGHOSTICS

SEC TO ALLOW THE XHC, DRIVES 1D CORPLETE RESET DIAGROSTICS

jCALL DELAY 1 5EC
jFOR 3 TINES
;CALL DELAY 1 15
;FUR 188¢ TIHES

DECREMERT WUNBER OF SECORDS
,IF 1ERD, DOHE URITING
i
POUERUR DIAGROSTICS
jCLEAR SEBUENCER STACK

jCLEAR POUERUP ERRUR REGISTER
;SEE IF THE REGISTERS
CHECK FOR ﬂESCAGCS
jPASSED REGISTER TS

4D ACC WORK

;LOCAL/CACHE HMEHORY TEST
jCHECK FUR MESSAGES
;PALSED CACHE/LUCAL REHDRY RAM TEST

fLUS HIGH SPEED BUS TEST

1 SHARED REHORY TEST

+CHECK FOR RESGAGES
jPASSED SHARED NERORY TEST

UNTVERSAL BUS THTERFACE FIFQ TEST

PUERUP DIAGNHOSTICS

28301
\IVJ ‘1
’ Ludg

,Eﬁl
’A.IJ JG{
1201
;28361
;A
;28301
;241
;281
2

;281

120)

120
;2
12081
;281

;281
jad

T

72l

120



RALE Listing: hspdgn.sie Thu Feb 11 13:58:49 1993 Page 36

Addr Line - ANPERIF 7155/885 EGULATION - HSP DIRGNOSTICS - POMERUP DIAGNOSTICS
B3127 13440855 1900 RH ERR.LD jCHECK FOR NESSAGES Hri
28128 BYzap12h 1991 CIe 1,542 ;PASSED UBT FIFO 1281
80129 BYF3812A 1962 JHP PUPDIAGY 28t

983 ; EMD OF TESTS, NUTIFY X6C/OCE OF SUCCESS OR FAILURE

1904 PUPDIAGY: EQY % 20t
Y0128 BXF10CRA 1905 J5B INITAUP JTHITIALIZE AHPERIF IMTERFACE 1201
24128 XXXXD81F 1906 RA ERR.LCD $HOVE CODE TO ACC ;281
BU12C XXXXEBHZ 1907 SETHR BITS jBIT 5 IMDICATES POUERUP ntg Hd!
36120 BYF1Q403 1398 JSB 15Unsa ; 1SSUE MSG FHC TO XRC 26t
U128 1XXXDBIF 1909 RE ERR.CD +1F CODE 15 1ERG, EVERYTHING 15 A-OK... ;281
U127 BY238380 1319 CIne 1,C0LD{RIT jGOTC [RIT, WRICH GOES TO OWLINE CODE ;241

1911 ; POUERUP FALL, HANG I LOOP QUTPUTTING REGS YO BUS FOR DEBUG

1912 PUPDIAGB:  EOQU ;241
BB130 1XXXpesE 1913 RH ADDR jADDRESS FOR RERORY TEST POUERUP DIAGS ;2
Ba131 11vnest 1914 PH 5D, DATA jDATA FOR NERORY TEST PUMERUP DIASS ;201
#3132 1XXXD8SD 1913 RH RD.DATA +DATA AS READ FOR POMERUP DIAG 12
#2133 1XXXD8SE 1916 Rit LOOPCHY jLOUP CORTROL FOR POMERUP B{AGS N
BH135 1XXXDESF 1917 RH ERRLLD jERROR CUDE FOR POWERUP DIAGS !
28133 L7140 1918 1oge fHAIT FUR [T YO BE SEER 1201
80136 BXF3130 1919 JHF PUPDIAGH {AND REPEAT FUREVER jam

1526

1921 TITLEZ PHRUP DIAGS - REGISTER TEST



HALE Listing: hspdgn.sic Thu Feb 11 13:98:80 1933 Page 4/

fddy Lina - [IPERIF 7135/885 EOULATION - HSP DIAGHUSTICS - PURUP DIAGS - REGLSTER TERT
1322 EJECT
1923
192 PR R AR R R RSN R R R R R R R
1925
1926 AREGY
1327 29116 Register test
1928
1923 ; The purpose of this fest is {o exercise the 29116 ram space
1920 ; (registers)., This test will write a walking ones patiarn to
1331 ; each register, read each pattern back, and verify that it was good.
1332
1933 AREGT: EQU 4
80137 IXXYE3BE 1934 LD2WA BITY SET ACCUNULATOR TO 1 201
80138 BXF10140 1933  AREG.L: JSB REGTST HRITE AND READ RESISTERS WiTH ACC YALUE;2®)
86133 BX73013D 1936 CIHP H,NREG.9 JHEG FLAG HEANS FAIL ;261
80134 XXXXECBL 1937 SHA UPZ,NRA jSHIFT UP 1 BIT, LSB=B, RSB GOES 7O LINK
99133 praseisr 1938 CIHP LINK,AREG.Y  RETURN IF 1 BIT SHIFTED 7O LINK ;281
2013C BXF20138 1939 JHP AREG.1 ;CONTINUE OTHERWISE ;281
1948
1941 AREG.9: £By 5 )]
J913D 1XXYDEFF 1942 IR ERR.CD i INDICATE FALL 1201
BO13E XXFAQBBL 1943 IDAT PUP.REG & RTM ;AND RETURN i
1944 AREG.X: B § ;281
1935 IR ERR.CD + INDICATE SUCCESH $28)
8013F XXFADIF 1948 ! % RTH ;ARD RETURN 20
1947
1948 REGTST: EQU % $HRITE PATTERN 1N ACC TO REGISTERS
HO148 XXXX038R 1349 iR Re
89141 XXxxpger 1959 AR R1
B5142 £X0X0332 1990 AR RZ
29143 XIXXDOBI 1952 AR R3
Gol4s AXAID884 1953 AR R4
00145 XXXXDBBS 1954 AR 25
ge1de XXxxpggs 19333 AR RE
80147 XYXX0BB7 1956 AR R7
go148 $XXxDEB8 1957 A% R3
20149 YXX¥DECT 1950 AR R9
B0L4A XXXXDE3R 1933 AR R1D
88148 XXXXDBEB 1968 AR R11
Bat4C ¥Xxxpaac 1361 iR R12
0314D XXXXDG8D 1962 AR R13
BU14E XXYYDESE 19632 it R14
8014F XXXYDBBF 1964 AR R15
80130 ¥AXXD3E 1963 AR R16
83151 XXXXDB91 1966 AR R17
08152 1xxxpgez 1987 AR R18
8a153 Xxx¥ng9s 198 AR R19
98154 XX1XDg34 1969 AR R20
88153 ¥XXxbges 1974 AR R21
B9136 XXAX08%E 131 iR R22
U157 YiXXDesT 1972 AR R23
80158 XXx¥DgIs 1973 AR R24
80159 XXXXDE93 1974 AR R23
JO13A AX0XD3%A 1973 Al R26

Gu1ad Xxxxoese 197 AR B2V



HALE Listing:
Rddr

gB15% 1Xxinesc
G215D XXXXDesp
g013c XAXXDA3E
@a15F XXxypasr

ga160 Xxxxqige
gd161 BX230163
a0162 BXFIBICY
du163 XXXXN0L

BU16s BYZ3BLGE
J8163 BIF3ALE]
48166 XXXX9102
g8157 8230169
49168 BXF381C!
B8169 XXX19103
gd16A BX23B16C
99168 BXF301CL
28160 XXX¥9164
99150 BX23316F
B016E BYF3OICY
SALEF XXXEI0S
20178 BX238172
88171 BYF301CH
23172 XXXX9106
373 BR23BI75
38174 BXF3GICY
88173 XX
28176 BX23B178
68177 BXF3BICY
80178 XXxxsies
98179 BI230178
4B174 BXF3AICL
GB178 XXX¥19189
Q417C BX23317E
28170 BYFIn
da17E XxXy91ea
Ba17F BY230181
54188 BXF3QICH
88151 XXXX7108
84182 BY23B184
88183 BIF3OICY
88184 XXXxgiec
80185 BY238187
#8186 BYF3UILL
88187 XXXraen
J0189 BX23018A
80189 BXF30ILY
BRISR XXXX918E
48158 DX23818D
JB18C BXFad1CH
gai18p XA
BB18E BX228190
39137 BYF30ILL

hspdgn. src

Line -

1977
1578
1973
1982
1381
1982
1983
1984
1383
1986
1987
1988
1989
1959
1991
1992

333
1994
1933
1996
1997
1998
1993
2808
2061
2802
2003
26804
2005
2386
2007
2808
2009
2010
2011
2812
3
2814
2015
2816
2017
2018
2013
268208
2021
2027
2023
2024
2025
2026
2027
2828
2029
ik
2031

- emu wme

Thu feb 11 13:98:08 1933 Paga 44

AUPERIF 7133/885 EMULATION

&3
7‘3

Mﬁ?kDCD

=2
g

nan
4
i
A
2
W
n
(&}

o> a> O I
3 FD =
0 '=0

TORAY EXOR,RE
CInp 1,442
JHP REGTSTY
TORAY EXNR, %1
CIup 7,%+42
JHP REGTSTY
TORAY CXOR,RZ
CJINP 1, %42
JnP REGTSTY
TORAY EXOR,R3
Cinp 1,342
JHP REGTSTY
TORAY EXOR, R4
CIAR 2,82

P REGTSTY
TORAY EXOR,R3
CInp 7,%42
IR REGTSTH
TORAY EXOR, 26
CIHP 1,542

Ine REGTST?
TORAY EXOR,R7
CIHP 1,542
JHP REGTSTY
TORAY EXOR,RB
CINP 7,542
JHP REGTSTY
TORAY EXOR,R2
CJnp 1,342
JHP REGTSTY
TORAY EXOUR, 10
CIHP T,542
JUP REGTSTY
TORAY EXOR, 811
CInP 7,842
JHP REGTSTY
TORAY EXOR,R12
CInR 1,342

JHP REGTSTY
TORAY EXOR,R13
CIHP 1,342

JiP REGTSTY
TORAY EXOR,R14
CIRP 1,442
JHP REGTSTY
TORAY TXOR,R135
Cip 1,342
JnP REGTSTY

hSP DIAGHOSTICS - FURUP DIAGS - REGISTER TEST

jadD CORTINGE

READS REGISTERS AND CONPARES

[ RIGHT VALUE 2
i VES - TRY NEST REBISTER
¢ N0 - ERROR RETUSN



HALE Listing: hspdgn.sre

Addr

ga1se xxxxang
48131 BR236173
28392 BiFagIC!
98193 FXan
HE194 BAZ30196
98133 BiF38ILL
#8196 ¥Xxysnz
#9197 X231
88198 BXFIMCy
98193 10X9113
88154 BX23819C
86135 BYF3QILY
d015C XXXX9114
90130 BX23013F
S315E BXFa81C1
8919F XXXX9113
d01A8 BX2381A2
SB1AL BXF3E1TE
801A2 YXXX9116
BB1A3 BI2301A3
BB1A4 BXF30ICT
Be1AT XXXX5117
G81R6 BXz2301A8
30147 BAF3BICL
BI1AG XiX¥9118
08149 BI2301A8
Hd1AR BXFIBICI

ga1as xisng 2

HA1AC BXZ30LAE
J818D BAFIRICL
gd1RE XXXX9114
BUIAF BX238181
98150 BYF30IO)
88181 XXYX311B
80152 BXZ381B4
88133 BIFILICE
E8154 YXXX911C
89185 BY230187
dB1E6 BXF3LICL
08187 XX¥¥and
B81B8 BX2301BA
03183 BAF3GICH
2818 XXYY9LIE
B81BB BY23015D
481BC BXF32ICL
GC18D XXXX9LIF
201BE BY2301Ca
#e18r BXF301C

38109 LXFAFIDC

Be1Ct 1XFAFBAY

Lina

32
2834
2033
2836
2037
2038
2033
2948
2041
2842
2043
2844
2043
2046
2047
2848
2049
2050
2051

ancn
Ludo

2804

[SC I - O]
[l o~ B <o)
noen o
~ Tn

o o)
g
noon
e =]

I

3
o2
ch
==

2061
2862
2063
2064
2063
2066
2087
2868
2069
2078
20N
2872
2073
2074
2073
2876
2077
2078
2073
288
2881
2082
2083
2084
2083
2086

Thu Feb 11 13:58:00 1998

Paga

- AMPERIF 7133/885 EMULATION - HEP DIAGRUSTICS -

; DONE

REGTSTS:

-

TORAY £X0R,RIG
CIHP 1,542

JHP REGTSTY
TORAY EX0R,R17
LR 2,342

I8P REGTSTY
TORAY EXOR,R18
LI 1,542

IuP REGTSTY
TORAY EXOR,R13
CIP 7,542

JnP REGTSTS
TURAY EXOR,R20
CINP 7,342

JUP REGTSTY
TORAY £X0R,R21
CIHP 1,542

Jnp REGTSTY
TORAY EXOR,R22
IP 1,542

JHP REGTSTY
TORAY £X0R,R23
CIHF 1,542

JiP REGTSTY
TORAY EXOR,R24
Chip 1,342

JHP REGTSTS
TORAY EX08,R25
LIte 7,542

InP REGTSTY
TORAY EXUR, K26
LR 1,542

InP REGTSTS
TORAY £X08,R27
CIP 7,342

NP REGTSTY
TORAY £XOR, 228
CINP 1,542

JiP RERTSTS
TORAY EX0R,R23
Lt 7,542

JMP REBTSTY
TORAY EXOR, 830
CHP 1,542

JHP REGTSTS
TORAY EXOR,R31
Clie 1,342

INP REGTSTS

it

r~

]
HIH
!k

RTH

T

RTH

sCLEAR FLAGS
JAND RETURN
SSET HEGATIVE FLAG
JAND RETURK

TITLEZ PURUP DIAGS - CACHE NERORY TEST

19

PURUP DIABS - REGISTER TESY

1281
G
)]
;281



HALE Listing: hspdgh.sic Thu reb 11 13:58:40 1993 fage S¢

fAddr Line - AHPERIF 7155/885 EHULATION - HSF DIAGMOSTICS - FHRUP DIAGS - CACHE RERORY TEST

2087 CJELT

2088 RSO ERRERRRE IR R R R R RN R SR LR R R

2081

2093 ; CACHE/LOCAL GIEMDRY POYERUP DIAGNOSTIC TEST

W3

2092 This subroutine is a powerup diagrostic to test the local HSP

2093 ; nenory (aka cache measiy).

2094

2395 3 It has two phases. The first phase is an addressing test.

2036 Each locabion 15 written with ils address. Then each lacation

2087 3 1s read and compared,

2098

2099 ; The sscond phase 15 a bit pattern test. 1t wriles, veads, and

2188 ; coopares each locabtion with repeating bit patierns of 81, 14

2181 j 831, 10, all 1=, and all #'s, oefore festing the next

2182 5 locabion,

a3

2183 R RERRRER R EEEESOR R R R RS RN RN

AL

2186 CACHETST:  EOU ¢ 2m
goic2 XXXxnItr 2187 IR ERR.CD JSTART WITH KO ERRORS M

2188 COH SYSPORT $SELECT SYSPORT TO CHECK FUR ERRORS |
U913 DaYYau0d 2109 ! & SRCSEL ;2481
§a1c4 SXXXFECT 2018 HR % SRCSTAT s DISREGARD IHITIAL PARITY ERRORS j 201
g8i0s BAFI0ICC 2111 J9B CADRTST s TEST LOCAL ADDRESSIRG ;281
831C6 BX73BICA 2112 CIiP ¥, CACHETS? i JF ERRORS, DON'T CONTIRNUE ;281
88157 BXFLOIEL 2113 JSB CPATTST ;TEST LOCAL WITH BIT PATTERNS ;28
BO1CE BX7381CA 2114 Caip #,CACHETSY ; ;281
BBICT XXFAXXYY 2115 RTH RETURM OK j28

2116 CACHETS3: EQU s ;a1
BOLCA XXXXparr 2117 IR ERR.TD ; INDICATE ERROR AND RETURM 281
BOICE XYFAGEAZ 20118 IDAT PUP.CHE & RTH 201

F20% I



HALE Listing: hspdgn.src Thu Fab 11 13:58:58 1993 Pags 51

Addr Line - MIPERIF 7155/885 ENULATION - HSP DIAGNOSTICY - FURUF DIAGS - CACHE HEMORY TEST

242 EJECT

A VS B

2122 ; LOCAL CACHE nERORY ADDRESSING TESY

2123

2124 CADRTST:  fBU = ;281

2125 URITE ADDRESSES :
poIce XXXXDmip 2126 IR ADDR 1ADDR HAS ADDRESS TO TEST j 241

2127 CADRIST1: EQU & i
CaIch Xxxipeip 212 RA ADDR ;COPY ADDRESS TO DATA )
QBICE XXXY08IC 2129 AR GD.DATA j 201
49ICF BYF1B1FB 2131 J5B CHURT jHRITE ADDRESS j 241
00100 XX7AXXXX 2131 CRTH H jERROR ;201
38101 XXXXDD7B 2132 IHCR ADDR jHEXT ADDR 28
BO1D2 XXXX34DB 2133 TORIY AND,ADDR jIF FFF+1, DORE ;201
BR1D3 XXXXGFFF 2134 IDAT HRAFFF 1201
20104 BX2301D6 2135 CIHP 1,442 ;201
3105 BXF3EICD 2136 JHP CADRTSTY FURITE HEXT ADDR 20

2137 ; READ AND COMPARE ADDRESSES
20106 XXXXD91B 2138 IR ADDR BEGINNING AGAIN ;281

21339 CADRTST2:  EQU ¢ ;201
0BLD7 XXXXDBIB 2148 RA ADDR ;COPY ADDRESS TO DATA ;201
23108 XXXXDgIC 214! AR GD.DATA O
0B1D9 BXFIBIFF 2142 JGB CHRD jREAD AND CONPARE 20
g91DA XX7AXXXT 2143 CRTH & j ERROR ;281
QeLRB XXXXpD7R 2144 THCR ADDR jHEXT ADDR ;201
03100 XYXX951B 2145 TORIY EX0R,ADDR  ;IF FFF+1, DOME 1201
COIDD XXXX1EBE 2146 IDAT H#1000 ;261
201DE BX23d1Ed 197 CINP 1,542 ;201
2U1DF BXF331D7 2148 JHP CADRTST2 FHRITE REXT ADDR ;20

2143 DORE, ALL OX
JBIEY XXFAFIRL 2150 I & RTH A

2151



HALE Listing: hspdgn.sic

Addr

981EL $XAXDIB
9R1E2 AXXXDAFT
Q3183 KXY)JSSS
UoIE4 BXF10208
UO1ES XXTAXYXX
Q01€6 XXXXNB7C
U21E7 DXF10288
HO1Ed TA7AXAXY
gateg Xxxiperc
QO1EA XXXX2492
HALER BXFIU2UE
A21EC XX7AZAXX
Jd1ED XXXXDBIC
YU1EE BXF1U208
QUIEF XX7AXEXX
4aLFe XXXXDBIC
g81F1 BXF18203
281F2 YATARYYY
gB1F3 XXXNL
§e1F4 BXF10208
HOIFS XX7AXLXK
JULFe XXAXDD70

SO1F7 XXXX331B
g01Fe 1xxxicee
BOLF9 XX2RKXXX
8B1FA BYF3RIEZ

Line - AMPERIF 713

’115"\
"\I:”
2154
2153
2156
2157
2154
2159
2168
2161
2162
2163
2164
2165
2166
2167
2168
2163
2178
2N
2172
2173
073
2175
2176
077
2178
2173
2160
2181
2182
2183
2184
2185
2186

i
i LOCAL CACHE MEHORY
i

Thu Fab 11 13:58:

5/885 ERULATION

EJELT

- HSF DIRGROSTICS -

o

fage 92

B 1993

BIT PATTERN TEST.

SUBROUTINE TO TEST LOCATIONS [N CACHE HENORY
i WITH THE BIT PATTERNS 81, 13, 801, 118, ALL 1S, AuD ALL OS.

CRATTST:

CPATTSTL:

Eay %

IR ADDR
£y %

IR GD.DATA

;ADDR HAS ADDRESS TO TEST

;GD.DATA HOLDS TEST DATA

IDAT Dx0101818101810161 ;FIRST TEST I8 REPEATING 81

JSB CHEWRE
CRTH N

SORR LONP,GD.DATA

JSB CHEHRC
CRIN R
IR GU.DATA

IDAT BRdul0oioniouieary jhEXT TEST IS ¢

J5B CHEHRC

CRIN &

SORR CUUP,GD.DATA

JSB CHEWRC
CRTH N

MR GD.UATA
JSL CHEYRC
CRTN &

IR GD.DATA
JS8 CHENRC
CRTH N

IHCR ADDR
TOR1Y EXOR,ADDR
IDAT Hi#1000
CRTN I

P CRATTSTL

(HRITE/READ/CORPARE TEST
s ERROR

SNEXT TEST 15 18

i

44t (HAS ODD PARITY)

)

i

JHEXT TEST J5 118 (UDD PARITY)
i

;‘E(T TEST IS ALL V15 (unnud)

{LAST TEST IS ALL @'S (UURODEOG)
i

H
JREST ADDR
SIF £FF+1, DONE

;TEST HEXT ADUR

HRUP DIAGS - CACHE nEnDRY TESY

12
;201
;281
;281

"
1201

;201
12
;281
1281
;281
!
Het !
1281
;281
;21
;28

1281

HEGH
1201
;241
1241
R
;2081
;281
;20
;281

)“1

)B?



HALE Listing: hspdgn.sic Thu Feb 11 13:38:48 1993 fage 493

Addr Line - AWPERIF 7135/885 ERULATION - HSP DIAGHOSTICS - FURUP DIAGS - CACKE RERGRY TESI

187 EJECT

AL I

2189 5 SUBROUTINE TO HRITE A LOCATIOM In CACHE RERORY, THE ADDRESS Id ADLR,

2138 BITH A VALUE [N 6D.DATA.

291

2192 CHURT: Eay % 1281
BeLFE 12%%D85E 2193 Rit ADDR & HEAR $5ET ADDR 1201
BUIFC 13X3D83E 2194 RH GD.DATA & HCACHE ;AND WRITE DATA !
SUIFD 2AFIUBAE 2193 JSB CKSYSERR jCHECK FOR CACHE HERGRY ERRORS 2
WIIFE KXFAXXEX 2196 BTN JRETURN HITH N SETV IF ERROR ,‘9

297

2198 ; SUBRUUTIME TO READ ARD COMPARE A LOCATION In CACHE BENORY, THE

2193 ; ADDRESS In ADDR, WITH THE VALUE (i nD.DATA,

208 .

2201 CHRD: EQU 3 j2d
SOIFF 12410338 2282 R4 ADDR & UCAR SET ADDR ;201
38200 SXyxFeC: 2203 HA & RCACHE jAND READ DATA 121

2204 ; COMPARE DATA
88201 LXXX911C 2265 TORAY EXOR,GD.DATA ;ACC = DATA? )]
99202 BX233204 2206 LINP £, 542 ;291
88283 BYFIa206 2207 Jhip CHRD9 ;HISCONPARE ¥l
00264 BAFLOBAE 2204 JSB CKSYSERR ;EHEPh FOR CACHE NMERORY ERRORS ;20
38285 LXFAXXXX 2209 BTN (RETURN HEG SET OR »OT ;281

2218 ; NISCOMPARE, CHECK FOR OTMER ERRORS WHICH HAVE PRECEDENCE

211 CHRD%: EQU % 128
09205 BIF13BAE 2212 JSB CKSYSERR jCHECK FOR OTHER ERRORS ;281
28287 1XFAFBOD 2213 HIH & RTH ;ERROR IF STATUS BAD OR HOT L))

214

2215 ; GUBROUTINE TO YEST A LOCATION In CACHE MERORY, THE ADDRESS IN ADDR,

] 7 WITH A VALUE [# GD.DATA. DOES A WRITE/READ/CUMPARE TEST,

27

2218 CHEWRC: EQU $ 128
19208 RIF18IFR 2213 JSB CHURT sURITE DATA 241
§8209 YXTAXKRL 2229 cev ,,Li
§8284 BIFLULFF 2221 JSB CHRD jREAD ARDL CORPARE ;21
SU20B YXFAXXXX 2222 RTH FRETURN WITH mEG SET OR 80T 2

n3

2224 TITLEZ PUHRUP DIAGS - SHARED NEMDRY TEST



HALE Listing: hspdgn.src Thu Fab 11 13:58:8% 1993 Page 5%

Addr Line - AWPERIF 7135/883 ERUCATION - HEP DIAGNUSTICS - PHRUP DIAGS - SHARLD nEnbRY TEST

2225 EJECT

2226 pRERRERRRREERRRERINRERRRIEINERRRRERRERINNREIIRONE M RLENEREERRREENY

wna

21 ; STATUS BUFFER/SHARED HEGDRY PUMERUP DIRENOSTIC TesT

Prad B

23 i This subroutine is a poverup diagnostic to test the shared

2231 j neaory (aka status buffer), [IY 15 designed so that it will not

223 ; alier data needed by the other side {controller), in case the

2233 other side 1s online,

2234

2235 3 It has three phases. The first fuo test all of memory in

2236 ; "local sode", thal dossa’t affect the other side’s memory. The

2237 3 last one will test reserved locations in both local and remote

2238 ; shared memory.

23

2248 ; The first phase is an addressing test of local shared memory.

2241 i Each location of local shared medary 1s writben with its

2242 ; address. Then each location 1s read and compared.

243

2244 ; The second phase 15 a bit pattern test of local shared aeaory.

2243 ; Ut writes/raads/conpares each location with rapaaling bud

2246 patterns of 81, 10, 81, 114, all 1's, and all O's, before

2237 testing the next location.

2248

22459 5 The third phase does write/vead/compare on both local and

2238 ; remote shared menory. Two consecubive locabions withwn sach

250 ; drive status area are reserved exclusively for this testing.

2232y This makes 32 pairs of tuo tocations, each 128 jocations

2233 3 apart. Each Jocation wil) be tested with the b1t patterns used

2254 above before testing the next location.

255

2236 ; Shaved fiemory is used as B bifs x 1808 hex locations, not 16

2237 bits 1 249 hex as in main onling code.

2258

225 + In addition to checking for errors of the shared mesory, this

2260 ; also checks for parity errvors defected on high speed bus during

2261 ; these operations.

262

2263 EREERRHERRREREREEREREERLROEERRIBERERSRERERRERRERERRERERESRIRERRER

2268

2265 GHHEATST:  EQU $ 1281
5020C BAFIOBBE 2266 JSB CLRSYS ;CLEAR BUS PARITY ERRORS ;201

2267 CON SHEPORT ;SELECT SHARED REHORY AS SOURCE ;281
50280 BBXX0Qas 2268 / & SRCSEL ;281

2269 COM SHURORT ; RHD AS DESTINATION ;2681
HI20E BCXX0DR3 2274 /& DSTSEL 24

27 CON SHC.RST JRESET SHARED nEnORY, CLEAR ERRORS 2H1
BO20F BoYYGEM 2272 /& SROCTAL 201
Bu21l XYxxp9ir 2273 IR ERR,CD ;ETART HITH O ERRORS ;281
g8211 B2IINQE2 2274 COn SHERR & WEAR  CLEAR SHBENORY ERRUR STATHS HORD ;201
du212 13XXF9R8 2273 I & HCACHE )

2275
d0213 BXF103F4 2277 J&B SET.I JIHITIALIZE 10 LUCATION AwD ACC HITH ID ;281
Be214 1X¥Xbaes 2278 AR TERPD ;USE [D AS PARAR FOR NELAY ;201
U8215 BXF18C38 2279 J5B DELAYHS ;DELAY TinE DEPERDANT On IR ;20
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Addr Line - ARPERIF 7135/885 EMULATION - HSP DIAGHOSTICS - PURUP DIASS - SHARED NERDRY TEST
28216 BYFL0285 2288 JSB SHOFFLH jTELL OTHER SIDE STARTING SHHER DIAGS ;281
20217 BY730221 2281 JHP N, SHMEHTSS i j 261

cide i
§8218 BYF18224 12283 JEB LADRTST s TEST LUCAL ALDRESSING j2dl
90219 BY730221 2284 CIMP N,SHHENTSS  ;IF ERRORS, DON'T CONTINUE § 201
BE21A BRF1B23C 2285 JSB LPATTSY tTEST LOCAL WITH BIT PATYERRS 28l
Ga2tE BX730221 2286 CIHP H, SHHEHTSY ; ;261
YH210 BYF1B245 2287 JSB RFATTST jTEST REHOTE WITH BIT PATTERNS T
go2id Y7l 228 CIHP N, SHRENTSY i 1301

28

SUZLE BAFIEZD 2299 J5B SHONLN jTELL OTHER SIDE DUME WITH SERER DIAGS ;241
gar "’./qJL‘ﬁl 20 LInP 13, SHIERTSY H )|
SU220 1XFAF9E3 2292 IH & RN FRETURN 0K jem

2233 ; ERROR, GET STATUS ERRUR BITS AS SAVED BY CKSHERR.

2294 ; ERRORS ARE CHECKED TM ORDER GF PRECEDENCE

2'295 SHHENTS3:  EQY ¢ ;i
BE221 BAF1829D 2296 JSB SHOHLY jTELL UTHER S1DE DOME W1TH SHREN DIAGS ;i1
ge9222 BYF192A2 2’.3 J5B SHERR.LD jCALCULATE SHARED MERURY ERRUR CUDE ;201
80223 1XFAFBOE 2298 HIH & RTH jSET NEG AND RETURN ;20

11)3 .

Lid ]
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hddr Line - AHPERIF 7)55/885 ERULATION - HSP DIAGNUSTICY - FURUP DINGE - SHARED nEWORY TESY

220 EJECT

2301 ;

2842 3 LOCAL SHARED nERORY ADDRESSING TEST

W3

2304 LADRTST:  EWU ;201

2305 URITE ADDRESSES
88224 YXXYDBFE 2386 IR ADDR ;ADDR HAS ADDRESS TO TESY L)
88225 YXXy3eon 2387 IDAT 153890 ;BITS 12 & 13 SET FOR LOCAL NODE ;201

2308 LADRTSTI:  EBU 3 )
A8226 $XXXDAIE 2309 RA ADDR ;CORY ADDRESS TO DATA ;261
8227 XXXXc4nc 2310 TOAIR AND,GD.DATA  ;USING LOWER § BITS 2
98228 xXxxeerr 2311 IDAT HEQRFF ;281
8229 BYF1826C 2312 J5B SHURT HRITE ADDRESS !
80220 XX7AXXXX 2213 CRTH ;281
29228 XXXXDD7B 2314 INCR ADDR JHEXT ADDR ;2
9220 YXXX94D8 2313 TORTY AND,ADDR JIF FFFEL, DOMNE ;2061
§022D XXXXarfe 2316 TDAT HEOFFF 2
93228 BRezezId 2317 LIHP 1,4%+2 ;281
2822F BXF3B226 2318 JHP LADRTSTY JHRITE HEXT ADDR !

2319 ; READ AnD COMPARE ADDRESSES
33238 XXXXDEFE 2328 IR ALDR 1BEGINNTNG RGAIN 120
48231 YHRLaee a3 IDAT He3aed ; ;281

2322 Egl 3 120
ga232 anee 2313 RA ADDR 150PY ADDRESS 1O DAYA FdEH
dd233 XXxxc4nc 2324 TOARIR AHD,GDLDATA  ;USING LUMER & BITS 281
ge2ss qxecrr 232 IDAT HyBLFF ;281
88235 BXF18275 2326 JSB 5HRD {READ AND CORPARE ;241
B8235 NXTAYNNY 232 LRYH & HE N
88237 LYXXDD7B 232 INCR ADDR HEXT ADDR ;281
B9233 IX¥y94pE 2319 TORTY ARD,ADDR IF FEFEL, DORE j 81
39239 XXXXBFFF 2330 TDAT HAGFFF A
g234 YA 233 CRTH T jRETURR WITH ZERQ FLAG ;28
88238 BXF30232 2332 JuF LADRTST2 MRITE NEXT ADDR ;201
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Addr Line - AHPERIF 7155/835 EGULATION - HSP DIASHOSTICS - FURUP DIAGS - SHARED HERORY TEST

2334 EJECT

22335

2336 ; LOCAL SHARED HEHORY DIT PATTERN TEST

233 ;

232 LPATTST:  EBU % ;281
BeaC Xxxibarp 233 IR ADDR JADUR HAS ADDRESS TO TEST ;281
20230 xxxx3oes 344 IDAT K438 BITS 12 & 13 BET FOR LOCAL NODE ;281

2341 LPATTSTI:  EQU ;201
40236 BXF1B254 2242 J8B PATTST TEST WITH DIFFERENT V