
.r.!~ .. 

HALE Listing: hspdef .src Fri Hay 31 13:18:18 1~91 \Jage 

line - AMPERif 7155/885 EMULATION - HSP DEf -

l 
2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 

TITLE - AHPERif 7155/885 EHULATION - HSP DEF -
TITLE2 HSP MICROCODE ASSEMBLER DEFINITIONS 
HID TH 132 

; 
;fffffffflffffffffffffffffffftfffffffffffffffflffllfffflffffffffffffffffffff 

;t f 

;t HH HH ssssss PPPPPPP DDDDDDD EEEEEEEE ff fff ff f f 

;t HH HH SS SS pp pp DD DD EE ff f 

;t HH HH SS pp PP DD DD EE ff f 

;1 HHHHHHHH SSS SSS PPPPPPP DD DD EEEEEE ff ff ff f 

;1 HH HH SS pp DD DD EE ff f 

;1 HH HH SS SS pp DD DD EE ff f 

;t HH HH · SSSSSS pp DDDDDDD EEEEEEEE ff f 

;• f 

;t HSPDEf - AMPERif 7155/885 EMULATION HSP nICROCODE ASSEHBLER DEflNITIONS t 

16 ;• f 

17 ;tlflfflffflllflffffffffflfflfffffffffffffflllllffffffffffffflffffffffffffff 

18 
19 

HH HH 
Hf H HHH 

HI H HHHH 

H H HHfHH 

jH H HHHHH 

;n H HHIHHH -

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

jHHHfHH HHHHHI I \ I . 
; 
jHHHHHf -- -
jHHHIHH I ' II :t II 

j HHHHH II 
II 

HIHHH I ( I II I 
I I II I -

fHHfH II I 
II I 

HHH \_,_::_: 
HH 

---- -- -
U I I ' \ I 

II 
II 

II 
II 

:: :_> :: 

\ : 
II 
ti 

II __ 11 

II 
II :: \ __ 

:t 

I 

,_I \ __ / :_: I 11 
_1 _11 

-

-

\ 

II 
II 

II 
II 

-' 
-

II 
II 

II 
II 

I 

-' 

I 
I -

-

-

I -· 
:_: c o r p o r a t i o n 

38 111111111111111111111111111111111111111111111111111111111111111111 
39 111111111111111111111111111111111111111111111111111111111111111111 
40 1111 1111 
41 1111 CONFIDENTIAL DOCUHENT 1111 
42 1111 --------------------------- llli 
43 ltlt REPRODUCTION AND/OR DISCLOSURE OF THE INfORHATION 1111 
44 llll CONTAINED HEREIN IS STRICTLY PROHIBITED WITHOUT 1111 
45 1111 PRIOR WRITTEN AUTHORIZATION BY AHPERIF CORPORATION lltl 
46 1111 1111 
47 ttlttltlltlllllllltltlllllllllllllllllllllllllllllllllltlllllltttl 
48 111111111111111111111111111111111111111111111111111111111111111111 
49 

.... 

I 

I 
I 

I 
I 
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Line - AMPERIF 7155/885 EMULATION - HSP DEF - HSP MICROCODE ASSEMBLER DEFI 

50 EJECT 
51 ; 
52 ; MNEMONIC DEfINllTION SOURCE fllE 
53 ; FOR AHPERIF 7155/885 EMULATION HSP MICROCODE. 
54 ; 
55 ; INPUT fOR HALE DEf INITION PHASE COMPILER, HALE_D. 
56 ; 
57 jffflffllllfffflffllffffffffffffffffllfffffffffflfffffflllfffffffllffffl 

58 ; AUTHORS 
59 ; 
60 ; VERSION 1.0+ 
61 A. Honro~ 

62 ; 
63 ;ttfffflfflfflfffffffffllfflfffffffffflfffffffffffffffflffffffffflflffff 

64 ; REVISION HISTORY 
65 
66 REVISION 1.0, 6/7/~0 

67 ;- 1.0.3, 11/1/90 
68 - Changed CPU to ALU. 
69 - Added several new shorthand instructions, ZR, NlR, IR, etc. 
70 - Changed LDA, LDR, STA, STR, STAR, LDAR, to HA, HR, AH, RH, 
71 , AR, RAi This conforms better with-the new instructions 
72 ; above. 
73 ; - Removed several unused definitions: JftAP, EHCTRL, etc. 
74 ;;- Changed EQU for internal labels <ones starting uith •.•) 
75 ;; to SET. This helps idenify them easier in th~ cross 
76 ;; reference listing. 
11 ;;- 1.e.2, 611190 
78 ;;- Deleted bad POP instruction. 
79 ; - Hade POPJnP instruction, based on model of JttP, JSB, etc. 
80 ; instructions. 
Bl ;;- 1.e.1, 6/5/90 
82 ; - Removed default vaules for bus and sequencer fields, will 
83 now use default bits parameter in proa for1atter program, 
84 ; HALE_P. 
85 ;;- 1.0.0, 6/1/90 
86 ; - First versioni 
87 
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88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

EJECT 
; 
; INSTRUCTION fORHAT 
; ------------------
; 
; The HSP uses 32 bit words, as defined here. 

WORD 32 

The words have three main fields: 
HIGH SPEED BUS CONTROL, SEQUENCER, and ALU. 

lHIGH SPEED BUS l291B SEQUENCER l 29116A ALU 
101 ' : 
102 
103 
104 
105 
106 
107 
108 
109 
110 

; 

SRC DST : TEST I OPER- :W:QADIFIELD-llfIELD 21 FIELD 3 
I I 
I I 

3 3 2 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 
1 e 9 a 1 6 5 4 3 2 1 e 9 a 1 6 s 4 3 2 l e 9 a 1 6 s 4 3 2 1 e 

; fields are often used independantly, so each field has its own 
; instructions. HIGH SPEED BUS, SEQUENCER, and ALU instructions 
; can be combined, by a process called overlaying. The separate 

111 ; instructions are overlaid in the source code with ·~· between 
112 the separate fields' instructions to aake a single instruction 
113 word, such as: 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 

TODA ADD,NRA-& RDATA & WDATA & RfCT 

By convention, the ALU· instruction is generally first. 
, 
; Each field has subfields. 
; 
; HIGH SPEED BUS CONTROL has SOURCE and DESTINATION CONTROL 4-bit 
; subfields. These refer to input and output operations, 
; respectively, that can be performed on-the high speed bus. 
; Input is at the start of an instruction cycle, output is at the 
; end. These can be perfor1ed independantly, so both source and 
; destination operations are separate instructions. 
; 
; SEQUENCER has TEST CONDITION and OPERATION 4-bit subfields. 
; The operations include jumps, subroutine calls, push/pops, 
; loops, etc. Many operations are conditional, and can be based 
; on true/false tests of either flags from the ALU, such as zero, 
; negative, carry, etc., or on high speed bus ready signals. 
; 
; ALU controls logic and arithmetic operations, such as adding, 
; anding, stores and loads. it has five subfields, defined by 
; the AMD 29116A microprocessor. The first is a 1-bit WORD or 
; BYTE NODE flag, which is always vord mode in HSP code. The 
; second is a 2-bit QUAD, which determines the sub-group of 29116 
; instruction group. The other three fields can either be data, 
; opcodes, or register numbers, depending on the instruction. 
; 
; Symbols begining with- 1

•
1 are internal use only. 
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144 EJECT 
145 ; 
146 ; HIGH SPEED BUS CONTROL 
147 ; ----------------------
148 ; 
149 ; HIGH SPEED BUS SOURCE EQUATES 
150 ; 
151 .ALU: SET Hll ;29116 Y-BUS TO BUS· 
152 .RCAR: SET Hl2 ;CACHE ADDRESS TO BUS 
153 .RCACHE: SET H13 ;CACHE DATA TO BUS 
154 .RDATA: SET Hl4 ;SOURCE PORT DATA TO BUS 
155 .SRCSTAT: SET Hl5 ;SOURCE PORT STATUS TO BUS 
156 .DSTSTAT: SET Hl6 ;DESTINATION PORT STATUS TO BUS 
157 .R86: SET HU ;ASP DATA TO BUS 
15S .S86: SET HIS ;ASP STATUS TO BUS 
159 ;EHSTAT: SET Hl9 ;<NOT USED) 
160 ;REM: SET HIA ; CNOT USED> 
161 .CON: SET HIB ;THIS INSTRUCTION'S ALU FIELD TO BUS 
162 ;N.US2: SET HIC ; <HOT USED> 
163 ;N.US3: SET HID ;CNOT USED> 
164 ;APUSTAT: SET HIE ; <NOT USED> 
165 ;PRODUCT: SET Hlf ;<NOT USED> AH29517 OUTPUT 
166 ; 
167 .WORD: SUB 16VXDI ;NUMERIC VALUE, 16 BITS HIDE 
168 
169 ; 
170 ; HIGH SPEED BUS DESTINATION EQUATES 
171 ; 
172 ;WY: SET Hll ;CNOT USED> AM29517 Y INPUT 
173 .UCAR: SET Hl2 ;BUS TO CACHE ADDRESS 
174 .HCACHE: SET Hl3 ;BUS TO CACHE DATA 
175 .WDATA: SET Hl4 ;BUS TO SOURCE PORT DATA 
176 .SRCCTRL: SET Hl5 ;BUS TO SOURCE CONTROL 
177 .DSTCTRL: SET Htt6 ;BUS TO DESTINATION PORT CONTROL 
178 .W86: SET Hl7 ;BUS TO ASP DATA 
179 .SEQ: SET HIS ;BUS TO 2910 D-BUS 
180 ;EMCTRL: SET Hl9 ;CNOT USED> 
181 ;WEN: SET HtA ;CNOT USED> 
182 .SRCSEL: SET HIB ;BUS TO SELECT SOURCE PORT 
1S3 .DSTSEL: SET HIC ;BUS TO SELECT DESTINATION PORT 
184 .WCARLOW: SET HID · ;BUS TO CACHE ADDRESS LOW BYTE 
1S5 ;MULTCTR: SET HIE ;CNOT USED> AM29517 CONTROL REG 
186 ;WX: SET Hlf ;CNOT USED> AM29517 X INPUT 
1S7 
188 ; 
189 ; HIGH SPEED BUS SOURCE INSTRUCTIONS 
190 ; 
191 ALU: DEF .ALU, 4X,BX,16X 
192 RCAR: DEr .RCAR, 4X,SX,16X 
193 RCACHE: DEF .RCACHE, 4X,BX,16X 
194 RDATA: DEF .RDATA, 4X,8X,16X 
195 SRCSTAT: DEf .SRCSTAT, 4X,BX,16X 
196 DSTSTAT: DEF .DSTSTAT, 4X,8X,16X 
197 R86: DEF .R86, 4X,BX,16X 
19S SS6: DEF .SS6, 4X,8X,16X 
199 CON: DEf .CON, 4X,BX,.HORD 
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200 ; 
201 ; HIGH SPEED BUS DESTINATION INSTRUCTIONS 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 

; 
WCAR: 
UCACHE: 
WDATA: 
SRCCTRL: 
DSTCTRL: 
H86: 
SEG: 
SRCSEL: 
DSTSEL: 
HCARLOH: 

DEf 4X,.WCAR, BX,16X 
-DEf 4X,.WCACHE, BX,16X 
DEf 4X,.WDATA, 8X,16X 
DEF 4X,.SRCCTRL, 8X,16X 
DEF 4X,.DSTCTRL, BX,16X 
DEF 4X,.H86, 8X,16X 
DEf 4X,.SEQ, BX,16X 
DEf 4X,.SRCSEL, 8X,16X 
DEf 4X,·.DSTSEL, 8X,16X 
DEF 4X,.WCARLOW, 8X,16X 

HSP MICROCODE ASSEMBLER DEf I 
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214 
215 
216 

EJECT 
; 
; 2910A SEQUENCER 

217 ; -----------------
218 ; 
219 ; 2910A SEQUENCER TEST EQUATES 
220 ; 
221 LE: 
222 LT: 
223 Z: 
224 OVR: 

f AIL: 225 
226 C: 
227 GE: 
228 N: 
229 LINK: 

fLAGl: 
fLA62: 
fLAG3: 

230 
231 
232 
233 DSTRDY: 
234 SRCRDY: 
235 DSTSRC: 
236 PASS: 

; 

EQU Hl0 
EQU Hit 
EQU Hl2 
EGU Ht3 
mu Hl4 
EQU Ht5 
EQU Htt6 
EQU Hl7 
EDU HIB 
EQU Hl9 
EDU HIA 
EGU HIB 
EQU HttC 
EQU HID 
EQU HIE 
EGU HtF 

;If ALU STATUS <NEG EXOR OVR> OR ZERO 
;If ALU STATUS (NEG EXOR OVR) 
;IF ALU ZERO STATUS 
;If ALU OVERFLOW STATUS 
;UEVER 
;IF ALU CARRY STATUS 
;If ALU STATUS ZERO OR NOT CARRY 
;If ALU NEGATIVE STATUS 
;If ALU LINK STATUS 
;If ALU fLAGl STATUS 
;If ALU fLA62 STATUS 
;If ALU fLAG3 STATUS 
;If DESTINATION PORT READY 
;If SOURCE PORT READY 
;If BOTH SOURCE AND DESTINATION PORTS READY 
;ALWAYS 

237 
238 
239 
240 
241 
242 
243 

; 291BA SEQUENCER OPERATION f IELD EQUATES 
; 
.JZ: 
.CJSB: 
;JMAP: 
.CJP: 

244 .PUSH: 
245 .JSRP: 
246 
247 
248 
249 

;CJV: 
.JRP: 
.RfCT: 
.RPCT: 

250 .CRTH: 
251 .CJPP: 
252 .LDCT: 
253 .LOOP: 
254 .CONT: 
255 • THB: 

; 

SET Hie 
SET Hll 
SET Hl2 
SET H~3 
SET Hl4 
SET Hl5 
SET Hl6 
SET IU7 
SET HIB 
SET Hl9 
SET HIA 
SET HIB 
SET HIC 
SET HID 
SET HIE 
SET HDF 

;JUHP TO ADDRESS ZERO 
;CONDITIONAL JUMP TO SUBROUTINE 
;JUKP TO ADDRESS.FROM MAP PROn CNOT IMPLMENTED) 
;CONDITIONAL JUHP 
;PUSH AND CONDITIONAL LOAD CNTR/REG 
;JUHP TO EITHER NORMAL OR CMTR/REG SUBROUTINE 
;CONDITIONAL JUMP VECTOR CNOT IMPLE~ENTED> 

;JUMP TO EITHER NORMAL OR REG 
;REPEAT STACK UNTIL CNTR/REG ZERO 
;REPEAT UNTIL CNTR/REG ZERO 
;CONDITION RETURN FROM SUBROUTINE 
;POP AND CONDITIONAL JUMP 
;LOAD CNTR/REG 
;CONDITIONAL REPEAT 
;CONTINUE 
;CONDITIONAL REPEAT, OR JUHP IF CNT ZERO 

256 
257 
258 
259 

; 2919A SEQUENCER INSTRUCTIONS 
; PARAMETER, If ANY, IS A SEQUENCER TEST 
; EXPL: CRTN Z 

260 ; 
261 JZ: 
262 CJS: 
263 CJP: 
264 PUSH: 
265 JSRP: 
266 JRP: 
267 RFCT: 
268 RPCT: 
269 CRTN: 

DEF 4X,4X,4X,.JZ, 16X 
DEF 4X,4X,4V,.CJSB, 16X ;1115/B CJSB:1111 
DEF 4X,4X,4V,.CJP, 16X 
DEF 4X,4X,4V,.PUSH, 16X 
DEf 4X,4X,4V,.JSRP, 16X 
DEF 4X,4X,4V,.JRP, 16X 
DEF 4X,4X,4X,.RFCT, 16X 
DEF 4X,4X,4X,.RPCT, 16X 
DEF 4X,4X,4V,.CRTN, 16X 
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270 CJPP: DEF 4X,4X,4V,.CJPP, 16X 
271 LDCT: DEF 4X,4X,4X,.LDCT, 16X 
272 LOOP: DEf 4X,4X,4V,.LOOP, 16X 
273 COIH: DEF 4X,4X 1 4X,.CONT, 16X 
274 TUB: DEF 4X,4X,4V,.TUB, 16X 
275 
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276 EJECT 
277 ; 
278 ; 29116A ALU · 
279 ; ----------
280 ; 
281 ; BYTE OR HORD HODE, ALWAYS HORD IN HSP 
282 
283 .t1: SET Bil 
284 ; 
285 ; RAM REGISTER PARAMETERS 
286 ; 
287 R0: EQU 5Hl00: 
288 Rl: EQU 5Hl01: 
289 R2: EQU 5Hl02: 
290 R"· "' EQU 5Hl03: 
291 R4: EQU 5HIB4: 
292 RS: EQU 5Hl05: 
293 R6: EQU 5Hl06: 
294 R7: EQU 5Hl07: 
295 RB: EQU 5Hl0B: 
296 R9: EQU 5Ht09: 
297 R10: EQU SHIBA: 
298 Rll: EQU 5Hl0B: 
299 R12: EQU 5Hl0C: 
300 R13: EQU 5Ht00: 
301 R14: EQU 5Hl0E: 
302 R15: EQU 5Hl0f: 
303 R16: EQU 5Hl18: 
304 R17: EQU 5Hlll: 
305 R18: EQU 5Hi12: 
306 R19: EQU SHl13: 
307 R20: EQU 5Hl14: 
308 R21: EQU SHl15: 
309 R22: EQU 5Hi16: 
310 R23: EQU 5Htl7: 
311 R24: EQU 5H118: 
312 R25: EQU 5Hll9: 
313 R26: EQU 5Hl1A: 
314 R27: EQU SHUB: 
315 R28: EQU 5HilC: 
316 R29: EQU SHllD: 
317 R30: EQU SHUE: 
318 R31: EQU 5Hllf: 
319 ; 
320 ; NON-RAM REGISTER PARAMETERS 
321 ; 
322 NRY: EQU 5Bte0000 
323 NRA: EQU 58100001 
324 NRS: EQU 58100100 
325 NRAS: EQU 58100181 
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326 EJECT 
327 ; 
328 ; SINGLE OPERAND INSTRUCTIONS 
329 ; 
330 ; SOR, SONR OPERATION PARARETERS 
331 ; 
332 MOVE: EQU 4811100 
333 COMP: EQU 4811101 
334 INC: mu 4811110 
335 NEG: EQU 4Bllll1 
336 ; 
337 .SOR.Q: SET Bttto 
338 .SONR.Q: SET Bill 
339 ; 
340 .SORA: SET 810000 
341 .SORY: SET 810010 
342 .SORS: SET Bl0011 
343 .SOAR: SET 810100 
344 .SODR: SET 810118 
345 .SOIR: SET 810111 
346 .SOZR: SET 811000 
347 .SOZER: SET 811001 
348 .SOSER: SET Btt1010 
34'3 .SORR: SET 8t1011 
350 ; 
351 .SOA: SET 810100 
352 .SOD: SET 810110 
353 .SOI: SET 81011 l 
354 .SOZ: SET Bl1000 
355 .SOZE: SET BG1001 
356 .SOSE: SET Btt1010 
357 ; 
358 ; SOR INSTRUCTIONS 
359 j 

360 ; PARAMS: OPERATION, REGISTER 
361 ; EXPL: SORA MOVE,ROD 
362 ; 
363 SORA: DEf BX,BX,.M,.SOR.Q,4V,.SORA,5V 
364 SORY: DEF ax,ax,.tt,.SOR.Q,4V,.SORY,5V 
365 SORS: DEF BX,BX,.H,.SOR.Q,4V,.SORS,5V 
366 SOAR: DEF 8X,8X,.M,.SOR.0,4V,.SOAR,5V 
367 SODR: DEF BX,BX,.M,.SOR.0,4V,.SODR,5V 
368 SOIR: DEF 8X,8X,.M,.SOR.Q,4V,.SOIR,5V 
369 SOZR: DEF BX,BX,.M,.SOR.U,4V,.SOZR,5V 
370 SOZER: DEF ax,sx,.H,.SOR.G,4V,.SOZER,5V 
371 SOSER: DEF ex,ax,.M,.SOR.U,4V,.SOSER,5V 
372 SORR: DEF ax,ax,.M,.SOR.0,4V,.SORR,5V 
373 ; 
374 ; SONR INSTRUCTIONS 
375 ; 
376 ; PARAMS: OPERATION, DESTINATION 
377 ; EXPL: SOA INC,NRA 
37B ; 
379 SOA: DEF BX,BX,.M,.SONR.Q,4V,.SOA,5Y 
380 SOD: DEf ax,ax,.M,.SONR.0,4V,.SOD,5V 
381 SOI: DEf ax,ex,.M,.SONR.9,4V,.SOI,5V 
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382 SOZ: 
383 SOZE: 
384 SOSE: 

DEF ax,ax,.H,.SONR.Q,4V,.SOZ,5V 
DEf ax,ax,.H,.SONR.Q,4V,.SOZE,5V 
DEF ax,ax,.M,.SONR.Q,4V,.SOSE,5V 

HSP MICROCODE ASSEMBLER DEf I 
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385 EJECT 
386 ; 
387 ; TWO OPERAND lttSTRUCTIONS 
388 ; 
389 ; TORt, TOR2, TONR OPERATION PARAMETERS 
390 ; 
391 SUBR: EGU 810000 
392 SUBRC: EGU 810001 
393 SUBS: EQU 810010 
394 SUBSC: EQU Btt0011 
395 ADD: EQU 810100 
396 ADDC: EQU Bl01Dl 
397 AND: EQU 810110 
398 tlAND: EQU 810111 
399 EXOR: EQU 811000 
400 NOR: EQU BU001 
401 OR: EQU 811010 
402 EX NOR: EQU 811011 
403 ; 
404 .TORl.Q: SET 8100 
405 I TOR2.Q: SET 8118 
406 I TONR.Q: SET Bill 
407 j 

408 I TORAA: SET 810000 
409 I TORIA: SET BH010 
410 I TODRA: SET 810011 
411 I TORAY: SET 81te00 
412 I TORIY: SET BU010 
413 I TODRY: SET 811011 
414 I TORAR: SET BU100 
415 I TORIR: SET BU110 
416 I TODRR: SET BU 111 
417 ; 
418 I TODAR: SET 810001 
419 I TOAIR: SET Btt0010 
420 I TODIR: SET 810101 
421 i 
422 .TODA: SET 810001 
423 • TOAi: SET 810010 
424 • TOOi: SET 810101 
425 ; 
426 ; TORl INSTRUCTIONS 
427 i 
428 ; PARAMS: OPERATION, REGISTER 
429 ; EXPL: TORAA OR,Rl 
430 ; 
431 TOR AA: DEF 8X,BX,.M,.TOR1.D,.TORAA,4V,5V 
432 TOR IA: DEF ax,ax,.M,.TORt.a,.TORIA,4V,5V 
433 TOD RA: DEF 8X,8X,.H,.TOR1.Q,.TODRA,4V,5V 
434 TORAY: DEf 8X,8X,.M,.TOR1.Q,.TORAY,4V,5V 
435 TORIY: DEF 8X,8X,.M,.TOR1.D,.TORIY,4V,5V 
436 TODRY: DEF 8X,SX,.H,.TOR1.Q,.TODRY,4V,5V 
437 TORAR: DEF BX,BX,.M,.TORl.U,.TORAR,4V,5V 
438 TOR IR: DEf ax,ax,.tt,.TORl.G,.TORIR,4V,5V 
439 TOD RR: DEF BX,BX,.M,.TOR1.Q,.TODRR,4V,5V 
440 
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441 ; TOR2 INSTRUCTIONS 
442 
443 
444 
445 
446 
447 
'148 
449 
450 
451 

; 
; PARAMS: OPERATION, REGISTER 
; EXPL: TODAR ADD,R14 
; 
TO DAR: 
TOA IR: 
TOD IR: 
; 

DEF BX,BX,.M,.TOR2.0,.TODAR,4V,5V 
DEF 8X,BX,.H,.TOR2.Q,.TOAIR,4V,5V 
DEF BX,BX,.H,.TOR2.Q,.TODIR,4V,5V 

; TONR INSTRUCTIONS 
; 

452 ; PARAHS: OPERATION, DESTINATION 
453 ; EXPL: TODA EXOR,NRY 
454 
455 
456 
457 

; 
TODA: 
TOAi: 
TODI: 

DEF BX,BX,.N,.TONR.Q1 .TODA 14V15V 
DEF ax,ax,.M,.TONR.Q,.TOAI,4V,5V 
DEF ax,ax,.H,.TONR.O,.TODI,4V,5V 

HSP MICROCODE ASSEMBLER DEFI 
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458 EJECT 
459 ; 
460 ; SINGLE BIT SHIFT INSTRUCTIONS 
461 j 

462 ; SHfTR, SHfTNR OPERATION PARAMETERS 
463 ; 
464 UPZ: EQU Bft0000 
465 UPl: EQU 810001 
466 UPL: mu Btt0010 
467 DNZ: EQU 810100 
468 DNl: EQU Bl0HH 
469 DNL: EQU 810110 
470 DNC: EQU 810111 
471 DNOVR: EQU 811000 
472 ; 
473 .SHfTR.Q: SET 8110 
474 .SHfTNR.Q: SET Bttll 
475 ; 
476 .SHRR: SET 8#0110 
477 .SHDR: SET Btelll 
478 ; 
479 .SHA: SET 810110 
480 .SHD: SET B1011 l 
481 ; 
482 ; SHfTR INSTRUCTIONS 
483 ; 
484 ; PARAHS: DIRECTION/BIT SOURCE, REGISTER 
485 ; EXPL: SHRR UPZ, Rll 
486 ; 
487 SHRR: DEF BX,BX,.H,.SHfTR.O,.SHRR,4V,5V 
488 SHOR: DEF 8X,BX,.N,.SHfTR.O,.SHDR,4V,5V 
489 ; 
490 ; SHfTNR INSTRUCTIONS 
491 ; 
492 ; PARAMS: DIRECTION/BIT SOURCE, DESTINATION 
493 ; EXPL: SHA DUZ,NRA 
494 ; 
495 SHA: DEF ax,ax,.M,.SHfTNR.O,.SHA,4V,5V 
4% SHD: DEf BX,SX,.N,.SHfTNR.Q,.SHD14V,5V 
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497 EJECT 
498 ; 
4~9 ; BIT ORIENTED INSTRUCTION 
500 ; 
501 ; BORl, BOR2, BONR BIT POSITION PARAMETERS 
502 ; 
503 BITB: EQU Bl0000 
504 BIT1: EQU Bft0001 
505 BIT2: EQU Btt0010 
506 BIT3: EQU Bll00ll 
507 BIT4: EQU 810100 
508 BIT5: EQU Bt0101 
509 BIT6: EQU Btt0110 
510 BIT7: EGU 810111 
511 8ITB: EQU BU000 
512 BIT'3: EQU Bt1001 
513 BIT10: EQU BU010 
514 BITl 1: EQU 811011 
515 BIT12: mu Bttt100 
516 BIT13: EQU BU 101 
517 8IT14: EQU B#1110 
518 BIT15: EQU Bttll 11 
519 j 

520 .BORl.Q: SET Bill 
521 .BOR2.Q: SET Bl10 
522 .BONR.Q: SET Btll 
523 ; 
524 .SETUR: SET BU101 
525 .RSTNR: SET 811110 
526 .TSTNR: SET BUlll 
527 ; 
528 .LD2NR: SET 831100 
529 .LDC2NR: SET Bft1HH 
530 .A2NR: SET 811110 
531 .S2NR: SET 811111 
532 ; 
533 .BONR.2: SET 811100 
534 ; 
535 .TSTNA: SET 8100000 
536 .RSTNA: SET 8100001 
537 .SETNA: SET 8108010 
533 .A2NA: SET 8100100 
539 .S2NA: SET 8100101 
540 .LD2NA: SET 8100110 
541 .LDC2NA: SET 8100111 
542 .TSTND: SET 8110000 
543 .RSTND: SET 8310001 
544 .srnm: SET BU0010 
545 .A2NDY: SET Btt10100 
546 .S2NDY: SET 8U0HH 
547 .LD2NY: SET 8110110 
548 .LDC2NY: SET BU0111 
549 ; 
550 ; BORl INSTRUCTIONS 
551 ; 
552 ; PARAHS: BIT POSITION, REGISTER 
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553 ; EXPL: SETNR BIT15,R10 
554 ; 
555 SETNR: DEF BX,8X,.M,.BOR1.0,4V,.SETNR,5V 
556 RSTNR: DEF ax,ax,.M,.BOR1.G,4V,.RSTNR,5V 
557 TSTNR: DEF BX,BX,.M,.BOR1.U,4V,.TSTNR,5V 
558 ; 
559 ; BOR2 INSTRUCTIONS 
560 ; 
561 ; PARAMS: BIT POSITION, REGISTER 
562 ; EXPL: LD2NR BIT15, R4 
563 ; 
564 LD2NR: DEF BX,BX,.M,.BOR2.U,4V,.LD2NR,5V 
565 LDC2NR: DEF ax,ax,.M,.BOR2.G,4V,.LDC2NR,5V 
566 A2NR: DEF BX,BX,.M,.BOR2.0,4V,.A2NR,5V 
567 S2NR: DEf 8X,BX,.M,.BOR2.G,4V,.S2NR,5V 
568 ; 
569 ; BONR INSTRUCTIONS 
570 ; 
571 ; PARANS: BIT POSITION 
572 ; EXPL: TSTNA BITS 
573 ; 
574 TSTNA: DEF BX,BX,.M,.BONR.Q,4V,.BONR.2,.TSTNA 
575 RSTNA: DEF ax,ax,.H,.BONR.Q,4V,.BONR.2,.RSTNA 
576 SE TUA: DEF BX,BX,.M,.DONR.0,4V,.BONR.2,.SETNA 
577 A2NA: DEF 8X,BX,.H,.BONR.Q,4V,.BONR.2,.A2NA 
578 S2NA: DEF BX,BX,.M,.BONR.Q,4V,.BONR.2,.S2NA 
579 LD2NA: DEF 8X,BX,.H,.BONR.Q,4V,.BONR.2,.LD2NA 
580 LDC2NA: DEF BX,BX,.M,.BONR.U,4V,.BONR.2,.LDC2NA 
581 TSTND: DEf BX,8X,.H,.BONR.U,4V,.BONR.2,.TSTND 
582 RSTUD: DEf BX,BX,.tt,.BONR.0,4V,.BONR.2,.RSTND 
583 SETND: DEF ax,ax,.M,.BONR.G,4V,.BONR.2,.SETND 
584 A2NDY: DEF BX,BX,.H,.BONR.9,4V1 .BONR.2,.A2NDY 
585 S2NDY: DEF 8X,BX,.M,.BONR.Q,4V,.BONR.2,.S2NDY 
586 LD2NY: DEf BX,BX,.H,.BONR.0,4V,.BONR.2,.LD2NY 
587 LDC2NY: DEF ax,ax,.M,.BONR.Q,4V,.BONR.2,.LDC2NY 
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588 EJECT 
589 ; 
590 ; ROTATE INSTRUCTIONS 
591 ; 
592 .RTRA: SET Btl 100 
593 .RTRY: SET BU 110 
594 .RTRR: SET BUl 11 
595 ; 
596 .RTAR: SET 810000 
597 .RTDR: SET 810001 
598 ; 
599 .ROTNR.2: SET BU100 
600 ; 
601 .RTDY: SET Bttl 1000 
602 .RTDA: SET 8111001 
603 .RTAY: SET Bttll 100 
604 .RTAA: SET 8111101 
605 ; 
606 .ROTRLQ: SET 8100 
607 .ROTR2.Q: SET Btt01 
608 .ROTNR.Q: SET 8111 
609 ; 
610 ; ROTRl INSTRUCTIONS 
611 ; 
612 ; PARAMS: NUMBER OF BIT POSITIONS, REGISTER 
613 ; EXPL: RTRA 2,Rll 
614 ; 
615 RTRA: DEF BX,8X,.M,.ROTR1.0,4V:lDtt,.RTRA,5V 
616 RTRY: DEF ax,ax,.M,.ROTR1.Q,4V:XDl,.RTRY,5Y 
617 RTRR: DEF BX,BX,.H,.ROTR1.U,4V:XDB,.RTRR,5V 
618 ; 
619 ; ROTR2 INSTRUCTIONS 
620 i 
621 ; PARAMS: NUMBER OF BIT POSITIONS, REGISTER 
622 ; EXPL: RTAR 2,R12 
623 ; 
624 RTAR: DEF BX,BX,.M,.ROTR2.0,4V:XDl,.RTAR,5V 
625 RTDR: DEF ax,ax,.M,.ROTR2.Q,4V:XDl,.RTDR,5Y 
626 
627 ROTNR INSTRUCTIONS 
628 
629 PARAMS: NUMBER OF BIT POSITIONS, REGISTER 
630 EXPL: RTDY 2 
631 
632 TDY: DEF BX,BX,.H,.ROTNR.0,4V:XDl,.ROTNR.2,.RTDY 
633 RTDA: DEF ax,ax,.H,.ROTNR.Q,4V:XDl,.ROTNR.2,.RTDA 
63·1 RTAY: DEF BX,BX,.M,.ROTNR.Q,4V:XDi,.ROTNR.2,.RTAY 
635 RTAA: DEf 8X,8X,.M,.ROTttR.Q,4V:XD!,.ROTNR.2,.RTAA 
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636 EJECT 
637 ; 
638 ; ROTATE AND MERGE INSTRUCTIONS 
639 ; 
640 .MDAI: SET BU01 ll 
6H .MDAR: SET BU000 
642 .t1DRI: SET Btt1001 
643 .MDRA: SET BU010 
644 • MARI: SET Btt1100 
645 .MRAI: SET BU110 
646 ; 
647 .ROTl1.Q: SET 8101 
648 ; 
649 ; ROTH INSTRUCTIONS 
650 ; 
651 ; PARAMS: NUMBER Of BIT POSITIONS, RESISTER 
652 ; EXPL: t1DAI 7, R3 
653 ; 
654 ttDAI: DEF BX,BX,.M,.ROTM.Q,4V:%Dtt,.HDAI,5V 
655 MDAR: DEF ax,ax,.H,.ROTM.G,4V:XDt,.MDAR,5V 
656 MDRI: DEF BX,BX,.N,.ROTM.0,4V:%Dl,.HDRI,5V 
657 t-IDRA: DEF 8X,8X,.M,.ROTN.Q,4V:XDB,.MDRA,5V 
658 MARI: DEF BX,BX,.H,.ROTM.0,4V:XD#,.MARI,5V 
659 MRAI: DEF sx,ax,.n,.ROTM.G,4V:%Dl,.MRAI,5V 
660 ; 
661 ; ROTATE AND COHPARE INSTRUCTIONS 
662 ; 
663 .CDAI: SET Btt0010 
664 .CORI: SET BID011 
665 .CDRA: SET BUD100 
666 .CRAI: SET Bl0101 
667 ; 
668 .ROTC.Q: SET 8101 
669 ; 
670 ; ROTC INSTRUCTIONS 
671 ; 
672 ; PARAHS: NUMBER OF BIT POSITIONS, REGISTER 
673 ; EXPL: CDAI 7,R5 
674 ; 
675 CDAI: DEF sx,sx,.M,.ROTC.9,4V:%Dl,.CDAI,SV 
676 CDRI: DEF BX,BX,.M,.ROTC.0,4V:ZDB,.CDRI,5V 
677 CDRA: DEF BX,BX,.M,.ROTC.0,4V:/.Di,.CDRA,5V 
678 CRAI: DEF ax,ax,.M,.ROTC.U,4V:XD1t,.CRAI,5V 
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679 EJECT 
680 j 
681 ; PRIORITIZE INSTRUCTIONS 
682 ; 
683 PRTHl: EQU B!0111 
684 PR1D: EQU Bttl001 
685 ; 
686 PRA: EQU Bl1000 
687 PRZ: EQU Btt1010 
688 PRI: EQU Bll011 
689 ; 
690 ; PARAMS: PRTlA OR PRlD, REGISTER 
691 ; EXPL: PRlA PRT1A,R08 
692 ; 
693 PRlA: DEF 8X,BX,.H,Bll0,Bl1000,4V,5V 
694 PRlY: DEF BX,8X,.M,Bl10,B~1010 1 4V,5V 
695 PRlR: DEF BX,BX,.M,Btt10,B#1011 14V,5V 
6% ; 
697 ; PARAMS: PRCAZil, REGISTER 
698 ; EXPL: PR2A PRZ,R2 
699 ; 
700 PR2A: DEF BX,BX,.M,B«l014V,Bft0000,5V 
701 PR2Y: DEF ax,sx,.M,BB10,4V,Bl0010,5V 
702 ; 
703 PR3R: DEF BX,BX,.M,B#10,4V,Btt0011 15V 
704 PR3A: DEF 8X,8X,.N,Bil0,4V,Bl0100,5V 
705 PR3D: DEF BX,BX,.M,Dtt10,4V,B#0110,5V 
706 ; 
707 ; PARAMS: PRCAZil, NRCYAl 
708 ; EXPL: PRTO PRA,Rl 
709 ; 
710 PRTA: DEF BX,BX,.M,Bttll,4V,Bl0100,5V 
711 PRTD: DEF BX,8X,.H,Bll1,4V,Bl0110,5V 
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712 EJECT 
713 ; 
714 ; CRC INSTRUCTIONS 
715 
716 
717 
718 
719 
720 

; 
; PARANS: REGISTER 
; EXPL: CRCF R4 
; 
CRCF: 
CRCR: 

DEF BX,BX,Bll,B110,Btt0110,Btt0011,5V 
DEF 8X,8X,Bll,Bl10,B!01101Bl1001 15V 
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721 EJECT 
722 j 

723 ; STATUS INSTRUCTIONS 
724 ; 
725 • TNOZ: SET 8100000 
726 .nm: SET Btt00010 
727 • Tl: SET Btt00100 
728 I TOVR: SET Bt00110 
729 .TLOU: SET Bl01000 
730 .TC: SET 8101010 
731 I TZC: SET 8101100 
732 I TN: SET Btt01110 
733 .TL: SET 8110000 
734 I TFl: SET Bl10010 
735 • Tf2: SET Btt10100 
736 • TF3: SET 8110110 
737 ; 
738 ; SETST INSTRUCTIONS 
739 ; PARAHS: NONE 
740 ; 
741 SONCZ: DEF 8X,BX,Bt0,B#11,Bl1011,Bft1010,Btt00011 
742 SL: DEF 8X,BX,Bl0,Blll,Bl1011,Bll010,Bl00101 
743 SFl: DEF 8X,BX,Btt0,B#11,B#1011,Bll010,Btt00110 
744 Sf2: DEF 8X,8X,Btt0,Blll,Bll011 1Bll010,Bl01001 
745 SF3: DEF BX,BX,B10,Bttll,B#1011,Bttl010,BU01010 
746 j 

747 ; RSTST INSTRUCTIONS 
748 ; PARAMS: NONE 
749 ; 
750 RONCZ: DEF BX,BX,BUO,Btt11,Btt1010,Btt1010,Btt00011 
751 RL: DEF 8X,8X,810,Bl11,811010,811010,8100101 
752 RFl: DEF BX,BX,Btt0,Btt11,Btt1010,BU1010,Btt00110 
753 Rf2: DEF 8X,8X,Bl0,Blll,Bl1910,Btl010,Bl01001 
754 Rf3: DEF BX,BX,Btt0,Bill,Btt1010,Btt1010,Btt01010 
755 ; 
756 ; SVSTR INSTRUCTIONS 
757 ; PARAMS: REGISTER 
758 ; EXPL: SVSTR RB 
759 ; 
760 SVSTR: DEF BX,BX,.M,Bl10,Btt0111,Bll010,5V 
761 ; 
762 ; SVSTNR INSTRUCTIONS 
763 ; PARAMS: NRY OR NRA 
764 ; EXPL: SVSTNR NRA 
765 ; 
766 SVSTNR: DEF ax,ax,.M,Bl11,Btt0111,Bttl010,5V 
767 i 
768 ; TEST INSTRUCTIONS 
769 ; PARAHS: NONE 
770 ; 
771 nmz: DEF BX,BX,Bl0,Bill,Bll001,Bll010,.TNOZ 
772 nm: DEF 8X,8X,Bt0,BB11 1Bll001,Bt1010,.TNO 
773 TZ: DEF BX,BX,Btt0,Bl11,Bl1001,B#1010,.TZ 
774 TOVR: DEF BX,8X,Bl0,Bl11 1 Bl1C01,Bll010,.TOVR 
775 TLOW: DEF 8X,BX,Bl0,Blll,Bl1001,Bl1010,.TLOU 
776 TC: DEF 8X,8X,B10,Btll,Bl1001,B31010,.TC 
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777 TZC: 
778 TN: 
779 Tl: 
780 Tf 1: 
781 Tf2: 
782 TF3: 
783 ; 

DEF BX,BX,Bi0,B#11,Btt1001,Bl1010,.TZC 
DEF ax,ax,BGO,Blll,Bttl001,Bll010,.TN 
DEf BX,BX,Bl0,Btt11,Bttl001,Bttl010,.TL 
DEf 8X,8X,Bt0,Blll,Bttl001,B~1010,.TF1 
DEF BX,BX,Btt0,BU11,BU1001,Bi1010,.Tf2 
DEf 8X,8X,Bl0,Blll,B31001,Btt1010,.Tf3 

784 ; NO-OP INSTRUCTION 
785 
786 
787 

; 
.NOOP: 
NOOP: 

SUB Btt0,Bl11,Bttl000,Bl1010,Btt00000 ;NOOP 
DEF ax,ax,.NOOP 
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788 EJECT 
789 ; 
790 ; INSTRUCTION TO CHANGE DEFAULT WORD HODE IN ALU TO BYTE MODE. 
791 ; THIS NUST BE AFTER THE ALU INSTRUCTION. 
792 j 

793 BYTEHODE: DEF BX,BX,Bft0@,2X,4X,4X,5X 
794 
795 ; 
796 ; INSTUCTION DATA INSTRUCTION 
797 ; USED BY "I' FIELDS, AS IN SOIR, TORIR, ETC., 
798 ; AS THE DATA FOR INPUT ON THE INSTRUCTION fOLLOHING SUCH INSTRUCTIONS. 
799 ; SINILAR TO "DATA• DIRECTIVE, BUT HAS ONLY 16 BITS, 
sa0 ; LEAVING BUS AND SEQUENCER FIELDS AT DEFAULT. 
801 ; 
802 IDAT: DEF BX,BX,.UORD 
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803 
804 
805 
806 
807 
808 
809 
810 
811 
812 

EJECT 

DEFAULT INSTRUCTION 
IF ANY FIELD IS NOT SPECIFIED, 
USE THESE DEFAULTS. 

THOUGH NOT NORMALLY USED AS AN ACTUAL INSTRUCTION, 
IT IS USED AS A CHECK AGAINST THE VAULE SUPPLIED 
TO THE PROM FORMATTER FOR DEFAULT BITS. 

813 .DEFAULT: DEF .ALU,Hl0,PASS,.CONT,.NOOP 
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814 EJECT 
815 ; 
816 ; SHORTHAND INSTRUCTIONS 
817 ; 
818 ; SEQUENCER: 
819 ; 
820 ; JUMP, CONDITIONAL JUMP, JUMP TO SEQUENCER REGISTER 
821 JMP: DEF .CON, 4X, PASS, .CJP, .WORD ;CON CADDRl & CJP PASS 
822 CJMP: DEf .CON, 4X, 4V, .CJP, .WORD ;CON CADDRl & CJP CTESTl 
823 JMPR: DEF 4X, 4X, FAIL, .JRP, 16X ;JRP FAIL 
824 ; 
825 ; JUAP TO SUBROUTINE, CONDITIONAL JUMP TO SUBROUTINE, JUMP TO SEQ REG 
826 JSB: DEF .CON, 4X, PASS, .CJSB, .WORD ;CON CADDRl & CJS PASS 
827 CJSB: DEf .CON, 4X, 4V, .CJSB, .WORD ;CON CADDRl & CJS CTESTl 
828 JSBR: DEF 4X, 4X, FAIL, .JSRP, 16X ;JSRP FAIL 
829 ; 
830 ; RETURN 
831 RTN: DEF 4X, 4X, PASS, .CRTN, 16X ;CRTN PASS 
832 ; 
833 ; PUSH PC TO STACK AND LOAD SEQUENCER COUNTER/REGISTER 
834 PUSHLDCT: DEF 4X, .SEQ, PASS, .PUSH, 16X ;PUSH PASS & SEQ 
835 ; 
836 ; POP STACK AND JUMP 
837 POPJMP: DEF .CON, 4X, PASS, .CJPP, .WORD ;CON CADDRl & CJPP PASS 
838 ; 
839 ; ALU: 
840 ; 
841 ; COPY INSTRUCTIONS: 
842 ; ACCUMULATOR TO REGISTER, ACCUMULATOR TO HIGH SPEED BUS, 
843 ; REGISTER TO ACCUHULATOR, REGISTER TO HIGH SPEED BUS, 
844 ; HIGH SPEED BUS TO ACCUMULATOR, HIGH SPEED BUS TO REGISTER 
845 AR: DEF BX,8X,.M,.SOR.O,MOVE,.SOAR,5V ;SOAR MOVE,CREGl 
846 AH: DEF .ALU14X,8X,.M,.SONR.O,HOVE,.SOA,NRY ;SOA MOVE,NRY 'ALU 
847 RA: DEF BX,BX,.M,.SOR.Q,MOVE,.SORA,5V ;SORA MOVE,CREGl 
848 RH: DEF .ALU1 4X 18X,.M,.SOR.O,NOVE,.SORY,5V ;SORY HOVE,CREGl & ALU 
849 HR: DEF 81 18X,.M,.SOR.O,HOVE,.SODR,5V ;SODR MOVE,CREGl 
850 HA: DEF ax,ax,.M,.SONR.Q,MOVE,.SOD,NRA ;SOD MOVE,NRA 
851 ; 
852 ; INCREMENT OR DECREMENT ACCUMULATOR OR REGISTER 
853 INCA: DEF 8X,BX,.H,.SONR.G,INC,.SOA,NRA ;SOA INC,NRA 
854 INCR: DEF BX,8X,.M,.SOR.Q1 INC,.SORR,5V ;SORR INC,CREGl 
855 DECA: DEF 8X,8X,.n,.BONR.G,BIT0,.BONR.2,.S2NA ;S2NA BITO 
856 DECR: DEF 8X,BX,.H,.BOR2.0,BIT0,.S2NR,5V ;S2NR BIT0,CREGl 
857 ; 
858 ; LOAD CONSTANT INSTRUCTIONS: 
859 ; ZERO, POSITIVE ONE, NEGATIVE ONE, OR NEXT INSTRUCTION DATA CIDAT> 
860 ; TO ACCUMULATOR, REGISTER, OR HIGH SPEED BUS 
861 ZA: DEF ax,ax,.M,.SONR.Q,MOVE,.SOZ,NRA ;SOZ MOVE,NRA 
862 ZR: DEF BX,BX,.M,.SOR.O,HOVE,.SOZR,5V ;SOZR MOVE,CREGl 
863 ZH: DEF .ALU,4X,8X,.H,.SONR.Q1MOVE,.SOZ,NRY ;SOZ MOVE,NRY & ALU 
864 PlA: DEF ax,ax,.M,.SONR.O,INC,.SOZ,NRA ;SOZ INC,NRA 
865 PlR: DEF ax,ax,.M,.SOR.Q,INC,.SOZR,5V ;SOZR INC,CREGl 
866 PIH: DEF .ALU,4X,BX,.H,.SONR.O,INC,.SOZ,NRY ;SOZ INC,NRY & ALU 
867 NlA: DEF 8X,8X,.tt,.SONR.O,COHP,.SOZ,NRA ;SOZ COMP,NRA 
868 NlR: DEF BX,BX,.M,.SOR.O,COHP,.SOZR,5V ;SOZR COHP,CREGl 
869 NlH: DEF .nLU,4X,8X,.M,.SONR.Q,COHP,.SOZ,NRY ;SOZ COHP,NRY & ALU 
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870 
871 
872 
873 
874 
875 
876 
877 
878 
879 

IA: 
IR: 
IH: 

DEF 8X,BX,.M,.SONR.Q1MOVE,.SOI 1NRA 
DEF 8X,8X,.tt,.SOR.Q,NOVE,.SOIR,5V 
DEf BX,BX,.M,.SONR.9,MOVE,.SOI,HRY 

END 

;SOI MOVE,NRA 
;SOIR MOVE,CREGl 
;SOI MOVE,NRY 
;<PUT 0 L ALU• ON IDAT). 
;USE "CON XXX" INSTEAD. 
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.A2NA X 00000004 .A2NDY X 00000014 .A2NR X 0000000E .ALU X 00000001 

.BONR.2 X 0000000C .BOtlR.Q X 00000003 .BORl.Q X 00000003 .BOR2.Q X 00000002 

.COAi X 00000002 .CORA X 00000004 .CDRI X 00000003 .CJP X 00000003 

.CJPP X 00000008 .CJSB X 00000001 .CON X 00000008 .CONT X 0000000E 

.CRAI X 00000005 .CRTN X 0000000A .DEfAULT 0 .OSTCTRL X 00000006 

.DSTSEL X 0000000C .OSTSTAT X 00000006 .JRP X 00000007 .JSRP X 00000005 

.JZ X 00000000 .LD2NA X 00000006 .LD2NR X 0000000C .LD2NY X 000000i6 

.LDC2tlA X 00000007 .LDC2NR X 00000000 .LDC2NY X 00000017 .LDCT X 0000000C 

.LOOP X 00000000 .M X 00000001 .MARI X 0000000C .MDAI X 00000007 

.HOAR X 00000008 .MORA X 0000000A .MORI X 00000009 .NRAI X 0000000£ 

.NOOP D .PUSH X 00000004 .R86 X 00000007 .RCACHE X 00000003 

.RCAR X 00000002 .RDATA X 00000004 .RfCT X 00000008 .ROTC.Q X 00000001 

.ROTM.Q X 00000001 .ROTNR.2 X 0000000C .ROTNR.Q X 00000003 .ROTRl.O X 00000000 

.ROTR2.Q X 00000001 .RPCT X 00000009 .RSTNA X 00000001 .RSTND X 00000011 

.RSTUR X 0000000E .RTAA X 00000010 .RTAR X 00000000 .RTAY X 0000001C 

.RTOA X 00000019 .RTDR X 00000001 .RTDY X 00000018 .RTRA X 0000000C 

.RTRR X 0000000f .RTRY X 0000000E .S2NA X 00000005 .S2NOY X 00000015 

.S2NR X 0000000F .S86 X 00000008 .SEQ X 00000008 .SETNA X 00000002 

.SETND X 00000012 .SETNR X 00000000 .SHA X 00000006 .SHD X 00000007 

.SHDR X 000Q0007 .SHfTNR. X 00000003 .SHFTR.Q X 00000002 .SHRR X 00000006 

.SOA X 00000004 .SOAR X D0000004 .SOD X 00000006 .SODR X 00000006 

.SOI X 00000007 .SOIR X 00000007 .SOtlR.Q X 00000003 .SOR.Q X 00000002 

.SORA X 00000000 .SORR X 00000008 .SORS X 00000003 .SORY X 00000002 

.SOSE X 0000000A .SOSER X 0000000A .SOZ X 00000008 .SOZE X 0000000~ 

.SOZER X 00000009 .SOZR X 00000008 .SRCCTRL X 00000005 .SRCSEL X 00000008 

.SRCSTAT X 00000005 .TC X 0000000A .Tfl X 00000012 .Tf2 X 00000014 

.Tf3 X 00000016 .TL X 00000010 .TLOW X 00000008 .TN X 0000000E 

.TNO X 00000002 .TNOZ X 00000000 .TOAI X 00000002 .TOAIR X 00000002 

.TODA X 00000001 .TODAR X 00000001 .TOOI X 00000005 .TODIR X 00000005 

.TODRA X 00000003 .TODRR X 0000000f .TODRY X 0000000B .TONR.Q X 00000003 

.TORt.O X 00000000 .TOR2.0 X 00000002 .TORAA X 00000000 .TORAR X 0000000C 

.TORAY X 00000008 .TORIA X 00000002 .TORIR X 0000000E .TORIY X 0000000A 

.TOVR X 00000006 .TSTNA X 00000000 .TSTND X 00000010 .TSTNR X 0000000F 

.TUB x 0000000F .rz x 00000004 .TZC x 0000000C .W86 x 00000007 

.WCACHE X 00000003 .WCAR X 00000002 .WCARLOW X 00000000 .WDATA X 00000004 

.WORD D A2NA D A2NOY D A2NR D 
ADD A 00000004 ADDC A 00000005 AH D ALU D 
AND A 00000006 AR D BIT0 A 00000000 BITl A 00000001 
BITlO A 0000000A BIT11 A 00000008 BITI2 A 0000000C BIT13 A 00000000 
BIT14 A 0000000E BIT15 A 0000000f BIT2 A 00000002 BIT3 A 000~0003 
BIT4 A 00000004 BIT5 A 00000005 BIT6 A 00000006 BIT7 A 00000007 
BITS A 00000008 BIT9 A 00000009 BYTEMODE D C A 00000005 
CDAI 0 CDRA D CDRI D CJMP D 
CJP D CJPP 0 CJS 0 CJSB D 
COMP A 00000000 CON D CONT D CRAI D 
CRCf D CRCR D CRTN D DECA D 
DECR D ONl A 00000005 DNC A 00000007 DNL A 00000006 
DNOVR A 00000008 DNZ A 00000004 DSTCTRL D DSTRDY A 0000000C 
DSTSEL 0 DSTSRC A 0000000E OSTSTAT D EXNOR A 0000000B 
EXOR A 00000008 FAIL A 00000004 flAGl A 00000009 fLAG2 A 0000000A 
f LAG3 A 0000000B GE A 00000006 HA 0 HR D 
IA D IDAT D IH D INC A 0000000£ 
INCA D INCR 0 IR D JMP D 
JMPR D JRP D JSB D JSBR D 
JSRP D JZ D LD2NA 0 LD2NR D 
LD2NY D LDC2NA D LDC2NR 0 LDC2NY D 
LDCT D LE A 00000000 LINK A 00000008 LOOP D 
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LT A 00000001 t1ARI D MDAI D 11DAR D 
MDRA D MDRI D MOVE A 0000000C MRAI D 
N A 00000007 NlA D Ulll D rHR D 
NANO A 00000007 NEG A 0000000F NOOP D NOR {\ 00000009 
NRA A 00000001 NRAS A 00000005 NRS A 00000004 NRY A 00000000 
OR A 0000000A OVR A 00000003 PlA D PlH D 
PlR D PASS A 0000000F POPJMP D PRlA D 
PRlD A 00000009 PRlR D PRlY D PR2A D 
PR2Y D PR3A D PR3D D PR3R D 
PRA A 00000008 PRI A 00000008 PRTlA A 00000007 PRTA D 
PRTD D PRZ A 0000000A PUSH D PUSHLDCT D 
R0 A 00000000 Rl A 00000001 Rl0 A 0000000A Rll A 00000008 
R12 A 0000000C R13 A 00000000 R14 A 0000000£ R15 A 0000000f 
R16 A OOOUOO 10 R 17 A 00000011 R18 A 00000012 R19 A 00000013 
R2 A 00000002 R20 A 00000014 R21 A 00000015 R22 A 00000016 
R23 A 00000017 RN A 00000018 R25 A 00000019 R26 A 0000001A 
R27 A 00000018 R28 A 0000001C R29 A 00000010 R3 A 00000003 
R30 A 0000001£ R31 A 0000001F R4 A 00000004 R5 A 00000005 
R6 A 00000006 R7 A 00000ea7 RS A 00000008 RB6 D 
R'3 A 00000009 RA D RCACHE D RCAR D 
RDATA D Rfl D Rf 2 D RF3 D 
RFCT D RH D RL D ROtlCZ D 
RPCT D RS TN A D RSTrrn D RSTNR D 
RTAA D RTAR D RTAY D RTDA D 
RTDR D RTDY D RTN D RTRA D 
RTRR D RTRY D S2NA D S2NDY D 
S2NR D 585 D SEQ D SET NA D 
srnm D SET UR D SFl D SF2 D 
Sf3 D SHA D SHD D SHDR D 
SURR D SL D SOA D SOAR D 
SOD D SODR D SOI D SOIR D 
SONCZ D SORA D SORR D SORS D 
SORY D SOSE D SOS ER D soz D 
SOZE 0 SOZER D SOZR D SRCCTRL 0 
SRCRDY A 00000000 SRCSEL D SRCSTAT D SUBR A 00000000 
SUBRC A OC000001 SUBS A 00000002 SUBSC A 00000003 SVSTNR 0 
SVSTR D TC D Tfl D Tf 2 D 
TF3 D TL 0 TLOU 0 TN D 
nm D TNOZ D TOAi D TOA IR D 
TODA D TO DAR D TODI D TOD IR D 
TOD RA D TOD RR D TOD RY D TOR AA D 
TORAR 0 TORAY D TORI A D TOR IR D 

TORIY D TOVR D TS TN A D TSTND D 
TSTNR D TUB D Tl D TZC D 
UP1 A 00000001 UPL A 00000002 UPZ A OU000000 U86 D 
YCACHE D UCAR D UCARLOH D lmATA D 
z A 00000002 ZA D ZH D ZR D 

Definition Phase complete. 
0 error(s) detected. 
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1 TITLE - AHPERIF 7155/885 EHULATION - HSP DIAGNOSTICS -
2 ; 
3 i*********************ff.ff.fff.f.f.ffffff.f.f.f.fff.f.tf.f.f.f.f.f.f.f.ff.ff.f.f.ff.f.f.ff.f.f.f.ff.ff.fff.f. 

4 ;t f. 

5 
6 
7 
8 
9 

s.!. HH HH SSS SSS ppppppp DDDDDDD GGGGGG rm NU * t A 

i* HH HB SS SS pp pp DD DD GG GG tlNN NN ·! 

i* HH HH SS pp pp DD DD GG mum rm f 

i* HHBHHHHH SSS SSS PPPPPPP DD DD GG rm rm UN * 
i* HH HH SS pp DD DD GG GGGG rm umm * 
; f HH HH SS SS pp DD DD GG GG rm WIN f. 

i* HH HH ssssss pp DDDDDDD GGGGGG NN NN * 
; i 

i* BANK 0 - DIAGNOSTIC CODE - ADDRESSES OUOO TO Offf * 
; f * jffffff.f.f.ff.f.fff.fffffff.fff.f.tf.f.ff.ff.f.ftff.tf.ffff.f.ff.f.f.f.fffffff.ffiff.f.tf.ff.f.f.ff.f.fff.f. 

HH HH 
f.H H HHH 

Hi H HHHH 

i H H HHHHf 

; H iv 
~ 1r HHHHH 

i** H fHHHHH 

jHfHHHH f.HHHHH 

i 
jHfHHHH -- -
jHfHHHH 1 ' 11 

II 

HHHHH II 
II 

:t 
---- -- -

:t : : ' \ I 
11 11 
11 11 

\ : 
11 
11 

I 
\ 

-
:t 11 

11 

11 
11 

\ I 
_I 

I I I - -11 
II 

11 
11 

-

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 

- -

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

HHfHH I ( I 
I I 

t I 
11 :: :_) :: 11 __ 11 I -

HHHH II 
11 

11 
11 : : \ 

; 
BANK: 

HHH \ 11 I _,_ II - I _: _:: ,_/ \ __ ! :_: I I 
_1 _1 

HH 

:_: c o r p o r a t i o n 

ttttttttttittttttitttttttttttttttttt#tttttttttttttttttt#tt##tt##tt#tttttt#tttttttttttttttttttttt#tttttttttttttttt##tttt 

ftUttlllllltllttttB~lltlfittltt~tl~llllll~ttttBBlttlll~IB~~lllttDlBl!ttl3BIBI 

tttttttt #1## 
ltttt~ CONFIDENTIAL DOCUMENT 1111 
ttttttft --------------------------- ###ft 
ttlttl REPRODUCTION AND/OR DISCLOSURE OF THE INFORMATION ll#~ 

tttttttt CONTAINED HEREIN IS STRICTLY PROHIBITED WITHOUT #### 
3331 PRIOR WRITTEN AUTHORIZATION BY AHPERIF CORPORATION tll~ 

tttttttt tttt#tt 
lttDttllllllllllllllllllllllttlllllll~tlllBlllilttttBlllllBtttt~lttCBlllttl 

llttttttttttttUl#ttBltttt8#1tttt#ttttttttttttttl#iiiil###tttttttttttttttttt#tttttttttttttt#tt#tt##lltttt 

EQU 0 ;RESIDES IN BANK 0, 0~00 TO 0fff 

I 
I 

I 
t 
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50 
51 
52 
53 
54 
SS 
56 
57 
58 
5~ 

60 
61 
62 
63 
64 

EJECT 
INCLUDE HSPHIS.SRC 
TITLE2 HSPHIS - REVISION HISTORY 

; 
jlllfllllflllllll~lllllllllllflllf.lf.lfllllllllllllllllllllllf*flfllfllfll**l 

j I I 

;* HH HH ssssss ppppppp HH HH IIII SSS SSS I 

j I HH HH SS SS pp pp HH Hll II SS SS I 

;1 HH HH SS pp pp HH HH II SS I 

i* HHHHHHHH SSS SSS ppppppp HHHHHHHH II SSS SSS I 

;1 HH HH SS pp HH HH I I SS * ;1 HH HH SS SS pp HH HH I I SS SS I 

;1 HH HH SSS SSS pp HH HH I III ssssss * p f 

;t HSP - HIGH SPEED PROCESSOR MICROCODE REVISION HISTORY f 

6S ;• f 

66 jffffffffffflffffffflffflffllllffflflffffflffllffflffflllllffffflflllllfllll 

67 ; 
68 ; This file contains the revision history (changes) to the HSP 
69 microcode during its entire development. 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 

HSP HICROCODE AUTHORS 
; ======================================== 
; 
; DIAGNOSTIC CODE, BANK 0 ••• Version 1.0-1.6 

Version 1.7-1.8 
; 
; HAIN ONLINE CODE, BANK 1 ••• Version 1.0-1.B 

Version 1. C-1. E 

CO!tBINED CODE • • Version 2.0+ 

Virgil Gillespie 
t1. Cr aigie 
Albert tionroe 

Virgil Gillespie 
T. Casorso 
M. Craigie 
Albert Monroe 

Albert Monroe 

86 TITLE2 HSPHIS - COMBINED CODE - REV 2.4 
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87 EJECT 
BB ; 
89 ; REVISION HISTORY 
90 ; ======================================== 
'31 ; 
92 ; COMBINED CODE SET 
93 ; -----------------
94 ; 
95 ; REVISION 2.4, 2/11/93 Cin development) 
% ;;- 2.3.7 
97 ;;- fixed logic of retry in ISUMSG. 
98 ;;- 2.3.6 
99 ;;- Correct loss of AOUTRDY check in ISUCNDX from previous 

100 ; ; edits. 
101 ;;- 2.3.5 
102 ; - Clear any outstanding EI as part of INITAnP. 
103 ;;- 2.3.4 
104 ; - Retry if error in ISUHSG. 
105 ;;- Clean up retry code in ISUCMD. 
106 ;;- 2.3.3 
107 ;;- Additional retries in ISUCHD. 
108 ; ; - 2. 3. 2 
109 ; - XHC failures are now retried. The XMC now waits more 
110 than one oinute before talking to anyone because of 
111 problem with new drives that power up busy. XHC waits 
112 for drives to coraplete power up to issue busy release. 
113 So if XMC communication fails, try again until works. 
114 Bug ???? <New TRACER system has changed all the bug 
115 numbers. Don't know what this one is.) 
116 ·;- 2.3.1 
117 ;- Increas2d delay before power up diags from 5 seconds to 
118 ; one minute and 5 seconds for IMC/drive power-up bug. 
119 - Reduced cylinder that offline diag read test C2EX) goes 
120 to. Fixes to CYLMAX in 1.7 made it go one too far, but 
121 no one caught this until late 92. Bug ????. 
122 
123 TITLE2 llSPllIS - COMBINED CODE - REV 2.3 
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124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
14B 
143 
150 
151 
152 
153 
154 
155 
156 
157 
158 
153 
160 
161 
162 
163 
164 
165 
166 
167 
168 
163 
170 
171 
172 
173 
174 
175 
176 
177 
178 

EJECT 
; 
; REVISION 2.3, 6/8/91 
; - Changed SEEK to set seeked flag for driva (SETSEEK) only 

if seek function was sucessfully issued to Amperif. Bug 
74. 

- Simplified SEEK routine during other changes so that 
F.SEEK flag is no longer needed, and code is smaller. 

- Changed SEEK logic so that if command is rejected by 
; Amperif, seek is not re-issued, just busy set. Bug 74. 
; - Moved RD3AMP and ISUCMD frora HSPCNN to HSPONL, since they 
; are nou only used in HSPONL. 
; - Added tracing to XHC interface comounications: ISUCMD, 

ISUADR and RD3AMP, plus neu TRACE.A entry point. 
- Added timeout exit in ISUCMD when sending a command vith 

status pending CF.STPEHDJ. Bug 74. 
- Created HSPHIS.SRC include file to hold all revision 

history documentation. 
; - Coverted to HAKE to control processing of HSP code. 
; - Created XUAIT subroutines to handle CDC processing uhile 

vaiting for the XNC in some loop. Bug 74. 
; - Added XUAIT processing to ISUADR. Bug 74. 
; - Added tracing of functions during high speed reads and 
; writes, and during background processing CRSP20TH). 
; - Speeded up RSP20TH subroutine. Bug 74. 

- Changed offline diagnostic processing to wait for another 
function after getting a terminate function (fff), rather 
than go to online code. Nov the only vay to go online is 
to hit the reset button. 

- Added call to INITAMP in shared memory of fline diagnostic 
function initialization COD.SHIN!) to be able to ter~inate 
thee with an FFF function. 

- Deleted use of CDC.ST in off ine diagnostics CCKERROR and 
SETALERT). There is no CDC status for offline diagnostics. 
It uas used as an odd means to hold error status, but code 
didn't work: it would set error, but never clear it. Bug 
95. 

- Added code in CKUPDATE to not check for update if there is 
an outstanding shared memory error CF.SHFAIL). CKUPDATE is 
called as part of background processing from CKDEAD, which 
could be called while processing the shared meraory error 
itself. If the error is hard, then we could get into an 
infinite loop of errors without ever reporting them. Bug 
96. 

- Changed processing of function from an access when another 
access is already connected, to allow that access if the 
current access has had a communication failure, i.e., there 
has been a deadman ti@eout. If we can't communicate with a 
channel, there is no reason to have the channel stay 
connected. Othervise, vith ESS running on the host, the 
HSP may spend all of its time processing a broken channel, 
and the other channel will only get controller busy. Bug 
97. 

TITLE2 HSPHIS - COMBINED CODE - REV 2.2 
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179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 

EJECT 
, 
; REVISION 2.2, 1129/91 

- Change to clear shared memory failure flag, f.SHFAIL, on 
deadstart. CDC deadstart processing only retries errors or 
hangs; it doesn't do detailed status functions, which would 

; clear the error after reporting it. 
; - Corrected code in DSKDSTRT, RTN.ADDR, RTN.CYL, and STAT.DET 

to use the new local memory copy of cylinder, track and 
sector. Bug 92. 

- Corrected bug in RTN.CYL that would return bad values 
because of bad jump into middle of RTU.ADDR routine. 

- Updated CTSP2REG, CTSR2PAR, CTSP2SHM subroutines to 
incorporate neu local memory copy of cylinder, track and 
sector. Bug 92. 

- Rewrote trace subroutine, TRACE, to use less registers, and 
to have a single trace address for logic analyzers, and 
clear up confusion vith saving the accumulator. 

- Added local memory copy of last seek paraQeters, in order 
to handle multiple seeks to the same drive. This happens 
with ESS especially, where ESS sends a seek to record 0 in 
order to test drives, without checking if a seek is 
allready in progress. The seek pararaeters for the second 
seek must be saved, so that when the first seek completes 
and is acted upon, the second seek address will be used, 
not the current position saved in shared cemory. Bug 92. 

- EliQination of LPARAMS in local memory and REL.WDl and 
REL.WD2 in shared cemory. Bug 92. 

- Addition of TRACE.0 to urite parameters to trace buffer. 
This makes it possible to distinguish between functions, 
and parameters that look like functions. 

TITLE2 HSPHIS - COMBINED CODE - REV 2.1 
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212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
22B 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
26C 
261 
262 
263 
264 
265 
266 

EJECT 
; 
; REVISION 2.1, 12/12/90 

- Changed message issued to XMC/OCP on end of powerup 
diagnostics. Code is now 020 for powerup diagnostics 
complete without error. Bug 87. 

- Added message issued to XNC/OCP when coldstart initial­
ization is complete. This is a code of 000, which used to 
be issued as soon as powerup diagnostics uere complete. 

; Bug 87. 
; - Changed OD.CMPL to go to OD.IDLE, waiting for another 

offline diagnostic or for offline diagnostic termination. 
This allows running of several diagnostics without going 
to online code, uhich is needed for shared memory offline 
diagnostics. This aeans that once an offline diagnostic is 
run, a offline diagnostic termination function MUST be 
issued to go back online. Bug 87. 

- Created ISUHSG diagnostic subroutine to handle all special 
NOOP functions sent to XMC as Qessages. 

- Changed offline diagnostic error handling (OD.ERROR> to 
allow entering a new conmand after an error, instead of 

; exiting no matter what the comaand is. Bug 87. 
; - Added shared memory offline diagnostics: ILD-B 8xx for 

writing, ILD-B 9xx for reading. This allows a wrap-around 
data testing, by having one controller write while the 
other reads. Bug 87. 

- Added clear of status pending flag, F.STPEND, to INITAttP. 
Without this, INITANP, when called from ABORT, could clear 
a status sent by AMP, and then ISUCND would hang waiting 
for status to be sent. Bug 49. 

- Added delay to shared memory power up diags tnat is 
dependant on ID, to cover case of full subsystem power up. 
Bug 70. 

- Added code to SHOFFLN to uait 2 seconds after setting 
shared cemory offline request to other controller, to 
allow that controller tine to see the request. The best 
solution, to have an acknowledgement froQ the other 
controller, is to complicated to put in at this time. Bug 
70. 

- Added code to RES.UNIT to force a reserve if the unit is 
reserved to the other controller, and the other controller 
is powered down. Also shortened time that shared memory 
is reserved throughout RES.UNIT. Bug 70. 

- Fixed SEN.ONE to use TIMEOUT register instead of TEMP0, 
which could get corrupted by timeout routines. This ~akes 
it work the same as GET.ONE. 

- Standardized WRTPAD and RDPAD subroutines. 
- Cleaned up error exit for PROCGST. 

; - Corrected timeout handling in STAT.EXT and STAT.DET. 
; - Cleaned up RSTEI and RSTODID status tests in ISUADR; they 
; nov use defined equates instead of hard coded hex values. 
; - Added a check for HS Bus parity errors in SHMRD. A H/U bug 

Ctt83) causes parity errors for simultaneous write and read 
of the same location of shared menory by both controllers. 
The code added vill ignore the first HS Bus parity error 
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267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 ' 
282 
283 
284 
285 
285 
287 
288 
289 
290 
291 
292 
293 
294 
295 
?Q'" .. Jb 

297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
31~ 

320 
321 

and retry. The second will cause an abort. Bug 83. 
- Changed LDA, STAR, etc., to Hn, AR, etc., as used by neu 

HSPDEF. 
- Converted to new shorthand instructions: ZR, NlR, IR, etc. 
- Cleaned up test for CDC function table maxirau@ in FNCDCODE. 
- Rewrote SHMLK and SHMUNLK to use tuo separate locations, 

one for the A controller, one for B. Also changed it to 
use SHMRD and SHMWRT instead of its own versions of these. 
This aakes the code much sirapler, and clears up a bug where 
both are writing to the same location at the same ti~e, 

both changing the other's local memory. Bug 83. 
- Changed Amperif status pending CE!) procedures to use local 

filemory instead of shared memory, since a status pending on 
one controller is not pending on the other. This also 
reduced chances of simultaneous access of shared memory. 
Bug 83. 

- Created WTAMPST subroutine to replace OOPSHRIT, HECKHAIT 
and DANNWAIT loops in STATGEN, WRITE and READ. This 
standardized code and enabled a timeout exit as coded in 

; UTANPST. Bug 65. 
; - Fixed bug in INPDISP that would write 16 bit values to the 

host, causing parity errors. Bug 17. 
- Corrected deadman checking logic for MANPROC and INPDISP 

to reset after each uord is transfered. Bug 28. 
- Cleaned up code in CK.SEEK, SET.SEEK, and created the 

subroutine CLRDSTAT. This was made possible by change to 
connected unit flag, below. Bug 39. 

- Changed STATGEN to set 5000 general status if the parity 
error indication is set in the detailed status (word 16 
bit 6), Uith CDCI parity, as detected by CKCERR, both the 
general status register and SYSERR could be zero, even 
though the parity vas detected and set. 

- Changed CKAMPST and SENSEIO to not write sense byte data to 
reoote shared aemory if the status is for some unit other 
than CURUNIT. This prevents Amperif error status for idle 
units from corrupting status for the other controller's 
current unit. Bug 83. 

- Changed unit connected status from a bit in CURUNIT to a 
bit in FLAGS: f.CNCTD. This makes a lot of code much 
siapler. Bug 83. 

- Removed useless unit connected status fro~ diagnostic code. 
- Recoved F.SIDEB flag. Local aemory location ID is now used 

exclusively. Bug 12. 
- Re~oved saving and restoring of CAR (local memory address) 

during DHINIT and DEADCK. Bug 28. 
- Rewrote CAR handling in XBUFRD. Required by above change. 

Bug 28. 
- Changed Detailed Status on parity errors for better 

isolation of error. Word 16 bit 1 is set for local memory 
address parity, bit 6 is set if CDCI input data parity, and 
both are set if SYSPORT status bit 01 "BPARERR" is set, 
since this is an OR of many different parity errors. Bug 
39. 

- Put timeout error exit in WAITAMP. Bug 65. 
- Cleaned up code, labels and documentation for RDXNT and 
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322 WRTXMT. 
323 - Changed STAT.GEN for easier trace of 5000 statuses at 
324 STATS. 
325 - Changed XMTWEND and XMTREND to only reset deadman at entry. 
326 Bug 28. 
327 - Deleted obsolete XHC.DUMP function. It uas a debug 
328 routine to get tioing info from a specially nodified xnc 
329 code, uhich no longer exists. Code didn't uork anyway. 
330 - Changed CKCERR to make it general, so that it could be 
331 called to check for any channel parity error. Changed 
332 CKCERR and SETALERT to be able to report channel parity 
333 errors core often and consistantly, and to insure that 
334 error is reported to the correct channel. This change 
335 caused by discovery that not all parity errors froo COCI 
336 are sent to SYSPORT "BPARERR" status. 
337 - Reurote PROCfNC and parts of FNCDCODE to handle connect and 
333 clear connect function more easily. These changes were 
339 required by above change. 
340 - Fixed bug in RD3AMPX routine that ~ould do bad jump to 
341 RD3AMPX+2. Hade lable RD3AMP1X to jump to. 
342 - Assigned area in HSPMRK for conditional assembly flags. 
343 - Added a conditional assembly for running without HSP board 
344 ECO U's 3505 and 3506 {shared oemory error detection 
345 signals), called SHMERRHW. SHHERRHU is set to one if the 
346 ECO's are installed. This uas required because of lack of 
347 up-to-date HSP boards. Bug 19. 
343 - Added code in !NIT and CKSHERR to clear Shared Memory 
349 error status. Bug 19. 
350 - Changed shared memory diags to accept an error on first 
351 read, since shared memory may be uninitialized from a 
352 pouerup. Bug 19. 
353 - Added code to handle an EI with device end being lost. 
354 Could happen during errors, e.g. Shared Aeaory parity, that 
355 uould clear the EI before written. Code will now keep 
356 track of number of tioes busy uas sent to host. After 256 
357 times, assu~e device end was recieved but lost. Bug Bl. 
358 - Deleted obsolete CLRAMPF subroutine in favor of new [NITANP 
359 subroutine. Bug 76. 
360 - Fixed STAT.GEN to not send status of unrecoverable error 
361 and busy together (5002). Bug 81. 
362 - Increased delay before powerup diagnostics froa 2 to 5 
363 seconds. After true powerup, XHC may take 2+ seconds to 
364 initialize. Bug 26. 
365 - Changed online shared memory subroutines, SHMRD, SHHWRT, 
366 and SHHLK, to re-urite the last used shared memory 
367 location if an error is detected after a read or write. 
368 This is because the parity bits are stored vith the data, 
369 and there is no way to clear them except by writing the 
370 corr~ct parity. Bug 19. 
371 - Changed all bank 0 code to only use CKAMPSTX, etc., instead 
372 of CKnHPST, etc., so that use of local and shared memory 
373 would be consistant. Most definitions of local and shared 
374 meillory are different between the two banks, so using the 
375 sa~e procedure will corrupt both memories. Bug 68. 
376 - Reorganized-offline diagnostic routines for clarity, fixed 
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377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
38S 
390 
391 
392 
393 
394 
395 
396 
397 
398 
393 
400 
401 
402 
403 
4G4 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 

some minor bugs and confusion. Bug 68. 
- Changed flag bit definitions to use conditional assemblies, 

so that flag bits are only defined one way in each bank. 
This allows easier porting of code between banks, by 
reporting bit definition conficts during assembly. Bug 68. 

- Fixed bugs in definition of cache/local memory in bank 0. 
Bank 0 uses bank l's shared raemory equates as local cemory. 
This caused overlaps in definition of local memory. Bug 
68. 

- Deleted unused and non-working code to record tioming in 
local cemory for offline diagnostics. This also deleted 
registers TEHPCAR and TEMPTIN. This also fixed a few bugs. 
Bug 68. 

- Hoved default detailed status information fro~ equate area 
to inline code under STAT.DET. Bug 17. 

- Added bit 5 word 9 to default detailed status bits: Status 
Valid. This bit was involved with CYLERR code, deleted 
below. Bug 17. 

- Eliminated F.ONEST flag, converted to faster filethod of two 
different calls to CKAMPST. Now CKAMPSTS does all 
statuses, CKANPSTl does only one. This saves code and 
fixes possible bug in misuse of flag in READ and WRITE, 
which would leave flag not set under certain error 
conditions. 

- Fixed quirky code in end of ISUADR that would depend on 
the order of the flag bits in the FLAGS register. Nev code 
is shorter. 

- Corr~cted code in RDADRCKU and URTADRCK to set correct bits 
in detailed status word 2, bits 11 through 8. Bugs 45, 47. 

- Added equates for El status action and recovery action 
codes. 

- Changed offline diagnostics to set error code lD hex if any 
illegal value is given, rather than ignore. Bug 69. 

- Added Echo One Word function for CDC Ferret testing. 
- Changed shared memory subroutines to not automatically 

increoent address pointer register. Incrementation is only 
sometiaes wanted. Changed names to SHMWRTCU, SHHURT, 
SHHRDCU, and SHMRD. Shortened SHMWRTCU and SHMRDCU by 
J fe~ instructions each. Bug 1g, 

- Removed nonsense code involving CYLERR, that would attempt 
to return old status from a cylinder accessed up to 256 
seeks ago. There is no known reason to do this, and code 
never worked anyuay. This involved deleting AMP.SEN2 and 
CYLERR shared meoory data areas, SAVERR and RSTERR 
subroutines, and code from SEEK and STATGEN. Bug 17. 

- Cleaned up accesses to shared me@ory in many places 
throughout the code: duplicating CURUNIT calculation, calls 
to SHMRD followed by overwrite of data, poor documentation. 
Bug 19. 

- Fixed bug in STWRT and STWRTABS that would cause parity 
errors on vrite if ls byte was non-zero. Bug l7. 

- Added code to clear the sequencer stack at start of powerup 
diagnostics. Bug 75. 

- Added code to request update of shared memory from other 
controller during coldstart initialization. Bug 75. 
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432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
417 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
459 
470 
471 
472 
473 
474 
475 
476 
477 
478 
179 
480 
181 
482 
483 
484 
485 
486 

- ndded code to do update of shared memory, if requested by 
the other controller, during IDLE and DEADCK. Bug 75. 

- Created cache/local mecory location ID to hold the 
controller's idendif ier, hex A or B, for controller A or S. 
Calculated during coldstart initialization. Bug 75. 

- Changed the way drives are reserved. How local memory is 
not used, so drive reserve status not corrupted with power 
failure. Created subroutines REL.UNIT and CK.RES, 
reurote RES.UNIT and CLRREST (renamed REL.ALL) subroutines, 
rewrote DRP.SKS routine. Deleted UNIT.RES table in local 
memory, changed SUNJT.RE to UHIT.RES in shared nemory. 
Created RES.FAIL table in local memory to know when to 
respond with drive reserved to general status functions. 
Bug 75. 

- Rewrote coldstart's BLK.IO code. Old code had changes 
that were incowpatable vith online code. Reversed the 
sense of the flag, and changed name to SEEKED. Bug 68. 

- Removed code for F.IGNRDE flag. Superfluous, and could 
cause problems on infinite seek busy status if shared 
oecory problems. Bug 61. 

- Fixed bug in ISUADR that wrote 16 bit value to UBI, causing 
bus parity errors. Bug 42. 

- Corrected code in UBIFT that would generate bus parity 
errors by uriting a 16 bit value uhen the UBI only handles 
12 bit values. Bug 17. 

- Created CKSYSERR subroutine, in HSPCNN, to check for 
SYSPORT error status. Bug 17. 

- Add check for high speed bus parity errors during powerup 
diagnostics. Bug 17. 

- Add check for parity errors during IDLE, DEADCK, and 
PROCGST. This uill find any parity errors that have 
occured during the last CDC function before sending status 
back. Bug 17. 

- Added code in STAT.GEN and STAT.DET/EXT to report parity 
errors. Added code in STnT.DET/EXT to clear parity errors 
after they are reported. Bug 17. 

- Hade equate for shared memory control for clearer 
docu~entation. Bug 19. 

- Clear shared memory errors after detected and saved. Bug 
19. 

- Cleaned up unnecessary code in OCPILDB. 
- Changed STAT.DET and STAT.EXT to clear shared memory fail 

flag, so that the host can retry the operation. Bug 19. 
- Cleaned up status pending flag (F.STPEND> use. Changed 

when cleared in CKAMPST. This stops the code from hanging 
waiting for status that it has already received, but 
couldn't save because of a snared memory error. Flag is 
nou cleared before accessing the shared memory. Bug 37. 

- ns part of above correction, PENDUNIT cache location was 
no longer needed, and ~as deletsd. Bug 37. 

- Correction to logic that determines when to issue an XMC 
seek function in response to a CDC seek. Bug 37. 

- Reooved all SSD code. It doesn't work, and will never be 
used. 

- Corrected sending randoQ controls to UBI when executing 
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487 
488 
489 
490 
491 
492 
493 
494 
195 
496 
~7 

49B 
499 
500 
501 
502 
503 
534 
505 
506 
507 
50B 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
523 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 

INITAHP. Bug 26. 
- Moved initialization of the trace buffer pointer register 

fro~ CLRREG to coldstart initialization. 
- Removed redundant code in coldstart initialization to 

release the shared meoory lock. CLRREST subroutine, uhich 
is already part of warmstart initialization, already does 
this. Bug 19. 

- Added check in CLRREST and CLRSTAT to not access shared 
gemory if it has failed. Bug 19. 

- Added a delay of 2 seconds to powerup diagnostics to let 
drive units cocplete their reset. Recoved sicilar code in 
both powerup display and UBI test. Bug 76. 

- Deleted poor code to initialize the UBI in UBI poverup 
test, added INITAMP instead. Bug 76. 

- Changed register definitions to use conditional assemblies, 
so that registers are only defined one way in each bank. 
This allows easier porting of code between banks, by 
reporting register conficts during assembly. Bug 68. 

- Changed bank 0 register equates to not use temporary 
registers. Bug 68. 

- Moved CKAMPST, RD3AMP, ISUCMD, SVERR and RSTERR subroutines 
to HSPCMN.SRC. Bug 68. 

- Deleted obsolete extended length i/o code in issue command. 
Extended~ length i/o concept has been discarded, and code in 
xnc to support uas removed long ago. Bug 7. 

- Removed dependance on ACC to be intact throughout several 
subroutines in RES.UNIT and CKAMPST. Bugs t2, 28. 

- Deleted unused and non-uorking code to do offline 
diagnostic functions from the host. 

- Delete unused buffer subroutines from online code. 
- Converted online's DELAY subroutine to delay lus instead of 

0.5us, and converted calling routines' parameters. 
- Moved DELAY and DELAYMS to HSPCMN.SRC. 
- Moved initialization of side A/B flag, SET.ID, to the 

diagnostic bank, so that po~erup diagnostics could reserve 
the shared memory while testing it. Bug 19. 

- noved CKCDC subroutine, used for init to HSPCMN.SRC. 
- Noved delay for waiting for drives and XMC to initialize 

from coldstart initialization to powerup display routine, 
since that is the first time XHC is accessed. Deleted 
tuo sets of duplicated code to initialize xnc froa 
coldstart initialization. Bug 2fi. 

- Removed obsolete SIOLOOP code froo diagnostic bank. 
- Expanded pattern test for cache me~ory to include upper 8 

bits of Jata word. Bug 17. 
- Added BANK equates. Now the cocmon code in HSPCHN.SRC can 

be slightly different in each bank by the use of "IF BANK" 
conditional assembly stateraents. Bugs 17, 19. 

- Created ABORT entry point for unrecoverable errors. Bugs 
17, 19. 

- If there is a shared Q2nory error, any function other than 
general status and extended or detailed status ~ill abort, 
which sends inactive to the host. Bug 19. 

- noved NULT subroutines to HSPCnN.SRC. 
- Added Amperif/UBI source status read mask for INITAMP. 
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542 Bug 19. 
543 - Moved INITAMP subroutine to HSPCMN.SRC for belou fix. 
544 Bug 19. 
545 - Added INITAHP to PUPDISP, to initialize the UBI as part of 
546 powerup diagnostics, to help insure that powerup 
547 indications can be sent to XMC. Bug 76. 
548 - Removed bad code that did a RDATA from shared memory in 
549 an atteapt to force shared memory into address code. In 
550 fact, it just caused parity errors. Bug 19. 
551 - Deleted non-working code to do rewrite of shared memory. 
552 Bug 19. 
553 - Deleted old ASP driving subroutines from diagnostic code. 
554 - Created HSPCNN.SRC file to hold routines common to both 
555 banks. Co~uon code will ~e aoved to this file as they are 
556 modified or created. First are all the shared meaory 
557 subroutines. Bug 19. 
558 - Placed error checking in shared oemory subroutines STHRT, 
559 STRD, STURTABS1 STRDABS, SHnLK, and SHMUNLK. Bug 19. 
560 - Combined Long Read and Long Write register flags into one. 
561 (Can't read and write at the same tia~.) This frees a 
562 bit in flag register for use below. Bug 19. 
563 - Created a register flag for status buffer/shared memory 
554 error, f.SHFAIL, set in CKSHERR. Bug 19. 
565 - Return 5020 status on general status functions if the 
566 shared cemory has failed. Bug 19. 
567 - Reorganized detailed and extended status routines to 
568 bring detailed status routines up to date, clean up 
569 comments, and oake further updates easier. 
570 - Correct probable bug in STAT.DEY that aight have host 
571 tifileout uaiting for active after function reply. 
572 - Changed detailed status processing to not access shared 
573 m2mory if it has failed, and to note error in status. 
574 Bug 19. 
575 - Added timeout for uait for release of the shared me~ory. 
576 If tiaeout expires, or the other side is powered down (as 
577 determined from sharedmem srcstat>, the other side's lock 
578 will be forced to be released. Bug 19. 
579 - Expanded code date and revision level marking in code, 
580 creat2d HSPMRK.SRC. 
581 - Added addressing test to shared memory powerup diag test. 
582 Bug 19. 
583 - Iaproved bit pattern test for shared wemory powerup diags. 
584 Bug 19. 
585 - Rewrote cache/local memory pouerup diag test. Bug 76. 
586 - Eliminated useless sense i/o coacands from powerup diags. 
587 originally, this uas supposed to initialize the sense byte 
588 data in shared aemory, but XHC does not keep sense byte 
589 data on a per-drive basis, so it could erase or duplicate 
590 errors froc one drive to aany. Bug 76. 
591 - Rewrote error processing for register and UBI powerup diag 
592 test. Bug 76. 
593 - Added powerup diagnostic pass-fail indicator. A NOOP 
594 function is sent to XHC uith the address field having the 
595 error code, or zero if ok. This can be viewed on the OCP 
596 as the last function on thumbwheel setting 4DO. This was 
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597 
598 
599 
600 
601 
602 
603 
604 
605 
606 
607 
608 
60~ 

610 
611 
612 
613 
614 
615 
61f, 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
623 
630 
631 
632 
633 
534 
635 
536 
637 
638 
639 
64~ 

641 
642 
643 
644 
645 
646 
647 
648 
5,}9 
650 
651 

the original intent of the powerup diagnostics, but it 
never worked before. Bug 76. 

- Removed obsolete ASP driven UBl test from diagnostic code. 
- Standardized register usage for powerup diagnostics. Bug 

76. 
- Standardized long delay routines in uiagnostic code by 

caking a DELAYMS subroutine. 
- Increased timeout value in RSP.RSRV from 7ms to 10ns. Bug 

28. 
- Ioproved check for CDC! installed (CKCDC). 

Bug 23. 
- Added deadman timer to all CDC! interfaces. Bug 28. 
- Docuraented save location for AMP status. 
- Added status buffer/shared mewory poverup diagnostic test. 

Bug 1'3. 
- Removed unused bad 8 GATEUAY" diagnostic code. 
- Rewrote powerup diagnostic error handling to have more than 

one error bit. Bug 19. 
- Corrected obsolete docuaentation in diagnostic code. 
- Changed RSP.RSRV timeout counter to accuQulator, so that 

TINEOUT register will be available for calling routines. 
Bug 28. 

- Speeded up UPDSECT subroutine to fix promblem of host 
timeout at end of read and vrite functions. Bug 28. 

- lillpleQented partial reset of deadman timer for each loop 
~ithin a single routine. The lou order register, DEADHAN, 
is reset with a ~aero. Reset of high order, in local 
me~ory, vould take too long. Changed values of two 
counters to ~ake reset of low order register a one 
instruction macro. Bug 28. 

- Removed redundant code in DEADCK. Bug 28. 
- nligned begining of idle loop to nearest 40 hex address for 

easier debug. 
- Updated RESP20TH to re-select saved source and destination 

ports, not automatically AMP.PORT. Bug 28. 
- Removed obsolete TIMEOUT subroutine to QJ~e more code 

space. 
- Greatly increased timeout value for waiting for general 

status function after a read or write. This is a tecporary 
fix for bugs in both READ and WRITE routines that don't 
handle the timeout condition corractly. 

- Changed use of accumulator for timeout counter to a 
register. The accumulator is too of ten corrupted. This 
fi~ed four bugs in read and vrite routines. 

- Elimated all relative ju~ps (e.g. JMP $+5) greater than 
+!- 3, replaced with jumps to labels. This will eliminate 
@any future probleas. By convention, no relative jump of 
great~r that +/- 3 are allowed. 

- Incorporated POPJMP shorthand instruction. 
- Made CLR.STK oacro to re-initialize the sequencer stack. 
- Inhanced debug uith analyzers by having output of 29116 ALU 

Y bus to High Speed Bus as default bus source ("ALU"). 
This will oake nost ALU output visible to analyzer, so 
making tracing problems easier. 

- Created SRC.ANP and DST.AMP cacros. Bug 28. 
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552 - Added response to other ports on waits of deaduan timeouts 
653 during CDC! processing. Reversed value of high order and 
654 low order counters for deadoan timer so can call RESP20TH 
655 @ore often. Subroutine changed from DNTO to DEADCK. Bug 
656 28. 
657 - Hade macros for selecting source and destination ports. 
658 Used the macros whenever possible, for CDCI and AHP port 
659 selection, so that port can be r2membered via registers 
660 SVSRC and SVDST. Bug 23. 
661 - Hade controller reserved routine in RESP20TH a subroutine 
662 and called it froQ both RESP20TH and PROCFNC. PROCFNC 
663 will now not error on a tirae out on a non-reserved channel. 
664 Bug 28. 
665 - Changed SRC.CDC and DST.CDC froQ subroutines to ~acros for 
665 speed. Bug 28. 
667 - Removed use of HSCDCP (TEMP.A), replaced uith neu SRC.CDC 
668 and DST.CDC subroutines. Bug 28. 
669 - Converted to HALE assembler. This is a cassive change to 
670 the source code, but not so ouch to the actual progra~. It 
671 was necessitated by a bug in the old assembler, "A29116f", 
672 that would act irregularly as th2 source code file got too 
673 big (not the object code, just the source!). Went to HALE 
674 instead of fixing A29116, as A29116 was primitive anyvay, 
675 with no include files, syntax checking, or macros. HALE 
676 was already in use by other Amperif projects, and is a 
677 supported by hilevel inc. A29116 had no syntax, while HALE 
678 does, so there are massive changes to the source code, but 
679 mostly on an instruction by instruction basis. Lables w~re 
680 changed to fit hale's restrictions of upper case only, 8 
681 char max, no "$" or "_" chars, and no leading nur:1erals. 
682 - Standardized CJPP instructions. 
683 - Used the same equates for both banks, changing location of 
684 ERRCODE, CDCCHAN, etc. 
685 - Standardized HULTCYL, MULTTRK, MULTSEC, and ADDC1234 
686 subroutines between the two banks. 
687 
688 TITLE2 HSPHIS - BANK 1 CODE - REV 1.E 



HALE Listing: hspdgn.src Thu Feb 11 13:58:00 1993 

Addr Line - AMPERIF 7155/885 Et1ULATIOll - HSP DiriGt!OSTICS - HSPHJS - BANK 1 CODE - REV 1.E 

689 
690 
6'31 
692 
6'33 
694 
6'35 
696 
6'37 
698 
6'39 
700 
701 
7n2 
703 
n4 
705 
706 
707 
7D8 
709 
710 
711 
712 
713 
714 
715 
716 
717 
718 
71'3 
720 
721 
722 
723 
724 
725 
726 
727 
728 
72~ 

730 
731 
732 
733 
734 

EJECT 
; 
; MAIN ONLINE CODE SET, BANK 1 

; 
; REVISION 1.E, 5/21/90 
; - Corrected typos in RTRNSTBF, INPPROC and WEOP. 
; - Changed CDCI high speed bus port addresses to sp~ed up port 

selection/determination by elimininating port IU 
translations. Bugs 28, 12. 

- Noved RUSTBF out of idle, made it a routine. 
- Changed FLAGS references to use EQU names. 
- Changed CDCI s~itch 1 settings to not require the first 

CDCI installed, and to allow continuous check of valid 
installation for on-line failure, and to reflect changes to 
the port numbers, above. Old and neu values sho 1.Jll below 
for A side/B side in hex. 

PORTA 
PORTB 
PORTC 
PORTD 

Bug 23, 12. 

WAS Nml 
90/91 
AA/AA 
BB/BB 
CC/CC 

1A/1B 
2A/2B 
4A/4B 
BA/BB 

- nade a subroutine CHKCDC to deterQine if a port is 
installed. Bug 28. 

- Changed ACCJWM, ACC_AVL, ACC_CON values to use the CDC!' s 
neu port address values as above. Bug 28. 

- Changed name of ACCJWM to CP _POLL, ACC_CON to CP _COtJ, and 
el iiilinated ACC_AVL. This made notable changes to UARMSTRT, 
INIT2, IDLE, CHKCDC, PROCFNC, DEADSTRT, RWSTBF, GETSTBF, 
HRTllBUF J SRC_GDC, DST _enc, INBrBDS, RESP20TB, and RES_mm I 
Bug 28. 

- Changed indicator for returned general status in trace 
buffer from 8000 to F000, since 8000 is nou indicator for 
port D. Bug 28. 

- Made equates for raax vord address for large and small 
sectors. 

- Made equates for Amperif sector size and for Amperif 
transfer length. 

- Changed trace buffer subroutine for easier debug. 
- Changed entry to INCEXIT, and changed name to SETCTSCHK. 
- Cle~ned up use of CDCI control equates. 
- Cleaned up use of TEMP _o in nlCREPLY. 
- Hade equates for CDC and Amperif functions. 

TITLE2 HSPHIS - BANK 1 CODE - REV 1.D 
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735 
736 
737 
738 
739 
740 
741 
742 
H3 
744 
745 
746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 

EJECT 

REVISION 1.D, 4/19/90 
- nutoload re-fix. NOS bug has only lus active pulse 

starting 7us after function reply. Moved function reply to 
right before test for active. Included timeouts in loops. 
Tests for channel parity error. Tests for reading function 
as data, as occurs when active pulse missed. Bug 6. 

- Hove deadaan timer initialization to a subroutine. Bug 23. 
- Set of URSPTO in HRIT4.2 uait loop if ti~e out. Bug 48. 
- Changed tiraeout check in RESP20TH subroutine to a shorter 

timeout that doesn't set error. Bug 28. 
- Changed function reply subroutine to send inactive at end 

of routine, in order to help get around NOS bug in 
autoload. Bug 6. 

- Code released as 64AA0. 

REVISION 1.C, 3/6/9H 
- first Amperif code. 
- Zero length autoload fix. Bug 6. 
- Autoload controlvare rev level overwrite fix. Bug 6. 
- Controlware rev level code rewritten. Bug 6. 
- Recove delay fro~ INITAHP routine to handle timeouts during 

deadstart with multi-host. Bug 26. 
- Don't set busy with drive fail in general status. Bug 20. 
- In extended status clear motor speed and on-cylinder if 

ready and safe is cleared. Bug 14. 
- Disable extended length i/o code in ISUCMD. Extended length 

i/o concept has been discarded, and code in XMC/CDC to 
support this has been reooved. Should reuove code in here 
also at some point. Bug 7. 

- Debug code added to HSP detected cylinder miscompare error. 
- Correct typo in Ct!D_REJ. 
- Added additional deadman timing to detect CDC! board 

failures. Added check for channel parity error after 
deadman time out, also re-initialize Amperif interface. 
Bug 28. 

- Code released as 64-AO. 

TITLE2 HSPHIS - BANK 1 CODE - REV 1.B AND BEFORE 
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775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
783 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
Q').., 
Ua:.\J 

824 
825 
826 
827 
828 

EJECT 
; 
; REVISION 1.B, 7/19/88 
; - DEADHAN TIMER SUPPORT. 
; - CLEAR THE STACK ON WARM-START. 
; - CHANGES TO SHARED MEMORY INITIALIZATION ON RESETS. 
; - FIX CODE BUG IN EXTENDED STATUS WORD 13 BIT 10 (ACCESS 
; CONNECTED BEFORE GENERAL STATUS). 
; - REMOVE THE INITIATION OF DIAGNOSTIC FROM THE CDC CONSOLE. 
; - SET BIT3 OF CDC WORD 18 If LARGE SECTOR MODE. 
; 
; REVISION 1.A, 7/16/88 

- CHANGE TO AUTOLOAD FUNCTION. DO NOT RESPOND TO "SPECIAL 
FNC" (FUNCTIONS ABOVE 66 OCTAL) If THE ACCESS IS NOT 

; CONNECTED. 
; - REMOVE UNUSED COLDSTART CODE. 
; 
; REVISION 1.9, 3/18/88 
; - FIRST RELEASED CODE. 
; - CHANGES FOR LARGE UURD COUNT IN WORD LENGTfl FIELD. 
; - SUPPORT FOR VPX SPECIAL FUNCTIONS. 
; - CLEAN UP or DIAGNOSTIC (JLD BJ. 
; 
; REVISION 1.51 9/12/87 
; - SSD MODIFICATION TO NAP UNIT 16 SSD INTO UNIT 0 BELOU 

CYLINDER 55. 
; 
; REVISION 1.4, B/11/87 
; - FORCE ERROR ON READ OR HRITE AFTER A RESET OR POUER UP If 
; CHANNEL DOES NOT ISSUE A SEEK FIRST. 
; - CHANGE UARMSTRT CODE TO m~LY CLEAR cu:~_urm I RESERVED 
; DRIVES, STATUS BUFFER INTERLOCK, AND AMPERif INTERFACE. 
; - HOVE HARD MASTER RESET CODE TO AN ADDRESS TO BE USED BY A 
; CALL IN THE ASP SELRAH. 
i - CLEAN UP ALL CODE DEBUG HANGS. 
; - rn CK_AMPST ROUTINE SET DEVICE Erm If STATUS ACTION CODE 

IS A 5. 
; 
; REVISION 1.3, 7/23/87 
; - TIME OUT WAITING FOR STATUS FROn AMPERIF TO PREVENT CDC 

FROM RESTARTING CONTROLLER (CANNOT AUTOLOAD CONTLWARE 
ERRORS). 

; 
; REVISION 1.21 3/17/87 
; - SHARED MENORY I STATUS BUFFER HARDWARE ADDED. 
; - ACC_CON, ACC_iJUM, AND CUR_Utm UAS MOVED fROM CACHE MEMORY 
; TO 29llb REGISTER. 
; - SOURCE AND DESTINATION PORTS OTHER THAN STATUS BUFFER, WERE 

RECORDED IN 29116 REG. 
j 

; REVISION 1.1, 9/15/86 
; - FIRST VERSION. 

TITLE2 HSPHIS - BANK 0 CODE - REV 1.8 AUD BEFORE 
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82'3 
830 
831 
832 
333 
834 
835 
836 
837 
838 
833 
84C 
841 
842 
843 
844 
845 
846 
847 
843 
8·13 
850 
851 
852 
853 
854 
855 
356 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 
867 
858 
869 
870 

EJECT 

DIAGNOSTIC CODE SET, BANK 0 

REVISION 1.8, 4/24/90 
- Corrected usage of CYLMAX. 
- Corrected typos in RTRNSTBF, DIAGIDLE and AHPFCU. 
- Changed port numbers for CDCI boards to match changes in 

oain code, rev E. 
- Updated equates used in copies of bank 1 routines. Copied 

rev E equates. 
- Changed BITO flag to BIT3, so as not to destroy bank l's 

BITO flag, the side n/B flag. Bug 12. 
- Changed clear unit reserve routine in INIT to catch bank 

; l's CLRRES subroutine. 
i - Updated deteroination of A/B to oatch bank l's rev E code. 
i Bug 12. 
; - Hade equates for size of large and small sectors. 

- Changed illegal instruction at fcnHang. 
- Changed labels that differ only in upper/lower case, such 

as PARITY_Err and PAlnTY_ERR. 
j 

; REVISION 1.71 1/17/90 
; - first Amperif code. 
; - Code released vith 64-AO and 64AAO. 
; - Change to maximu~ cylinder. 
; - Correct typo in CMD_REJ. 
; 
; REVISION 1.6, 7/13/88 

I 

- CMAtJGE THE CLEAR OF rnE urm RESERVATION AREA IN SHARED 
MEMORY. 

; REVISION 1.51 3/13/BB 
- FIRST RELEASED CODE. 
- CHANGES fOR LARGE HORD COUNT Bl llORD LENGTH FIELD SUPPORT 

FOR VPX SPECIAL FUNCTIONS. 
- CLEAN UP OF DIAGNOSTIC CILD Bl. 

REVISION 1.1 1 9/15/86 
- FIRST VERSION. 
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872 
873 
374 
875 
876 
877 
878 
879 
280 
881 
822 
883 
884 
885 
88& 
887 
888 

EJECT 
INCLUDE HSPEQU.SRC 
TITLE2 HSPEQU - EQUATES AND DEFINITIONS 
~IIDTH 132 

;***************************************************************i!ff!f.f.f.f.f.!f. 
ii * 
i* HB Im ssssss ppppppp EEEEEEEE QQQQQQ uu uu * 
I% HH HH SS SS pp pp EE QQ QQ uu uu :i' 
' A 

;* llH HH SS pp pp EE QQ QQ uu uu * 
1!. HHHHHHHH ssssss ppppppp EEEEEE l]Q QQ QI] uu uu f. I A 

;* HU HM SS pp £E QQ QQQQ uu LIU * .:z. Hll HH SS SS pp EE QQ QQQ uu uu * J A 

;t llH Hll SSS SSS pp EEEEEEEE QQQQQQQ uuuuuu * ii QQ t 

;* HSP - HIGH SPEED PROCESSO~ MICROCODE EQUATES AND DEFINITIONS * 
.:z. ~ I, 

889 i*******1.*~****************************!f.if!**********************f.f~;****** 
890 
891 This file contains all the equates, d2f initions, and macros 
892 used in both banks of the HSP code. It also contains soae 
893 documention on code usage and design. 
894 
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895 EJECT 
8% j 

897 ; CONDITIONAL ASSEMBLY FLAGS 
898 ======================================== 
899 

; SflfiRED MEl10RY ERROR DETECTIOtJ 11/t~ 

; ECO's 3505 and 3506 011 the HSP board are installed. Thi·5 
; enables the SHS.RPnR, SHS.OPEN and SHS.RPWR signals on shared 
; aemory source status. 
j 

smtERRHU: mu 1 i INSTALLED 

TITLE2 HSPEQU - REGISTER DEFINITIONS 

j201 
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'303 EJECT 
939 i 
'310 i REGISTER EQUATES 
911 i ======================================== 
912 i 
913 TEMPO: EQU R~ i W1P SCRATCH STORAGE 
914 TEMPl: EQU Rl ;TEMP 
915 TEttP2: EQU R2 ;TEMP 
'315 TEMP3: EQU R3 ;TEMP 
917 TEMP4: EQU R4 ;TEMP 
'313 TEMP5: mu R5 ;USED lH WRITE AS SECTOR COUNTER 
919 TEt1P6: EQU R6 ;ABOVE TWO ARE TEMP STORE IN GET.RUA ;2~2 
920 TEtlP7: EQU R7 
921 TErlPB: EQU R3 ;TEMP REG USED IN GfTSTAT 
n2 TltiEOUT: EQU R'3 ;COUNTER FOR TIMEOUT ON LOOPS ;201 
923 IJRDCNT: EQU RlO ;USED FOR THE LENGTH OF THE DATA IN A SECTOR 
924 j CLARGE SECTOR UR NURnALl 
925 SIHtDATA: EQU Rll ;THE DATA TO READ WRITE IN SHARED MEMORY 
'32& smtADDR: EOU R12 ;THE ADDRESS TO ACCESS IN THE SHARED NENORY 
927 IF BANK_EQ_O 
928 ; EQU R13 ;CNOT USED) ;201 
929 TEflPUlG: EOU R14 ;201 
930 EQU R15 ;CNOT USED) ;2UJ 
Q';ti ..... a i EQU RlS i U!OT USED) ;201 
932 URTSECLN: EQU Rl7 ;NUMBER OF RECORD WRITTEN BEFORE TRUNC ;201 
933 RDSECUl: EQU R18 ;HUMBER OF READ SECTORS BEFORE TRUNC ;201 
934 ELSE 
%0 Et:DIF 
961 TRACEPTR: mu Rt9 ; POINTER TO THE TRACE BUFFER 
%2 CDCFtlC: EQU R2G ; THE CDC FUNCTIOl: CODE 
963 AMPCTRL: EQU R21 ;THE AMPERIF CONTROL REGISTER 
%4 M1PUNIT: EQU R22 ;HOLDS THE AMPERif MODULE ADDRESS FOR COHMANDS, ETC 
965 AMPCMD: EQU R23 ;HOLDS THE AMPERIF COMMAND 
%6 MIP\lLEN: EQU R24 ;THE AHPERIF WORD LENGTH FIELD FOR COMAANDS 
967 FLAGS: EQU R25 ; !lSP STATUS FLAG D ITS: 
%8 F. Cl1DREJ: mu BIT15 ;COMMAND REJECT, ANP DIDN'T LIKE COMMAND 
969 CLEARED ON ENTRY TU CKAMPST 
370 SET tN CKAMPST (f STATUS CONTAINED ATTEUTIOn 
971 STATUS MODIFIER, C.U.E. 1 OR BUSY. ALSO JF 
'372 i STATUS ACTtON WAS = F, OR RECOVERY ACTION = 4. 
973 F. FIFO: EOU BIT14 ;USE THE CDCI FIFO 
974 SET IN WRITES BEFORE CALL TO FNCREPLY TO 
975 ENABLE THE CDC FIFO WHEN A REPLY TO n WRITE 
975 FUNCTION ts tSSUED TO CDC. 
977 ; CLEARED IN WRITE AFTER RETURN FROM FNCREPLY. 
978 F.STCtJCT: EQU BIT13 ;STATUS FOR CONNECTED UNIT 
979 CLEARED ON ENTRY TO CKAMPST 
980 SET IN CKAHPST TO INDICATE THE STATUS WAS 
981 ; FROM THE CONNECTED UNIT. 
'382 F. INTVRQ: EQU BIT12 ;INTERVENTION REQUIRED DRIVE STATUS 
903 CLEARED ON ENTRY TO CKAMPST 
~84 SET IN CKANPST TO INDICATE THE STATUS 
985 ; HAD A RECOVERY ACTION OF 6 CINTV REQ) 
985 f .STPEND: EQU BITl 1 ;STATUS PENDING FROM AMPERif 
987 SET IN SEEK, READ, WRITE ROUTINES WHEN 
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988 
989 ; 
'3'30 F. tlSlnlEM: EQU BIT t 0 
991 
•3•32 
993 
994 I EQU BIT9 
995 F.LNGRU: mu BITS 
996 F.SHFA!L: EQU BIT7 
997 F.GAPSEC: EQU BIT6 
993 F.2T01: EQU DIT5 
999 F.LRGSEC: EQU DIT4 

100C F. RD ERR: EQU B IT3 
1301 IF BAUK_EQ_O 
1002 F.SAVPAT: EQU BIT2 
1003 F.RUAPAT: EQU Bill 
1004 ELSE 
1007 ENDIF 
1008 EQU BITO 
1C09 ; 
1C1D ; REGISTERS, CONTINUED 
lCl l ; 
1012 CURUNIT: EQU R26 
1C13 If BAtlK_rn_c 
1014 ADD~: EQU R27 
HH5 
rn16 
1017 
1018 
1019 
rn2s 

GD.DATA: 
RD.DATA: 
LOOPCUT: 
ERR.CD: 
ELSE 
cmrr 

EQU R28 
EQU R29 
EQU R3C 
EQU R31 

1026 ; 
1027 ; VALUES FOR DEADHAN TIMER 

; 
Dl1Tit1E1: EQU lll~lOOO 

DHTIME2: EQU Dl1600 
; 

COMMAND CEF> ISSUED TO AMP. CLEARED 
HJ CKAMPST WIEN STATUS (El) RECEIVED. 

;DON'T SHARE SHARED MEMORY. ALL WRITES ;201 
TO SH~EM WILL GO ONLY TO OUR OUN COPY, 
NOT TO THE OTHER CtlTRLR'S MEMORY. FLAG 
BASED DrJ REQUEST FROM THE OTHER CTRLR. 

;(NOT USED) ;203 
;LONG READ/WRJTE MODE ;201 
; SHARED MEMORY GOT AN ERROR ; 2U l 
; GAP SECTOR ~10DE 

;2:1 INTERLACE MODE 
;LARGE SECTOR CNOS/VE) MODE, O=NORHAL MODE 
;ERROR OU READ 

;RE-USE LAST DATA PATTERN ;201 
; USE REL llD ADDR AS DA TA PA TTERtl ; 201 

;2Gl 
; CNOT USED> ;201 

;THE UNIT CONNECTED FLAG 

;ADDRESS FOR MEMORY TEST PO~ERUP DJAGS ;201 
;DATA FOR MEMORY TEST POUERUP DIAGS ;2Cl 
;DATA AS READ FUR PUWERUP DlAGS ;201 
;LOOP CONTROL FOR PUUERUP DIAGS ;201 
;a IF NO ERRORS DETECTED, ILDB AND PURUP;201 

;LOU ORDER DEADMAN VALUE (REGISTER) 
;HIGH ORDER DEADMAN VALUE (LOCAL nEn> 

;201 
;2Cl 

1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 

; MACRO TO INITIALIZE DEADMAN REGISTER 
; MUST BE QUICK, AND NUST SET DEADMAN TO SAME VALUE AS DMTIMEl ABOVE. 
j 

DMRINIT: MACRO 
LD2NR BIT12,DEADMAN 
EUDtl 

TITLE2 HSPEQU - HIGH SPEED BUS PROCESSI~G EQUATES 

;201 
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1040 EJECT 
1041 ; 
1042 ; HIGH SPEED BUS PORT PROCESSING EQUATES 
1043 ; ======================================== 
1044 ; 
1045 ; PORT SOURCE AND DESTINATION SELECTION 
1046 ; -------------------------------------

i 
SYS PORT: EQU H#O 
SHt1PORT: EQU H~3 
CDCP.A: EQU Httl 
CDCP.B: EQU Ht2 
CDCP.C: EQU HH 
CDCP.D: EQU H~S 
AMP.PORT: EQU llttF 

i 
; SYSPORT 
; -------
; 
; SOURCE STATUS 
; 

;SYSTEt1 PORT 
;SHARED MEMORY I STATUS BUfFER 
;lST CDCI BOARD 
;2ND CDCI BOARD 
;3RD CDCI BOARD 
i 4TH COCI BOAlW 
;AMPERif U-BUS INTERFACE 

jlE 
; tE 
jlE 
;lE 

rn47 
10·18 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
rn62 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 

SS.DATA: EDU BITO ;"BPARERR", BUS PARITY ERROR, CACHE DATA ERR 
SS.ADRL: EQU BITl ;CACHE/LOCAL MEMORY LOW BYTE 
SS.ADRH: EQU BIT2 ;CACHE/LOCAL MEMORY HJGH BYTE 
SS.DSTRT: EQU BIT3 ;CDC DEADSTART FLAG 
SS. ERR. M: EQU BttOl 11 ; CACHE/LOCAL MEM Ef.!R MASK, BITS 0-2 ; 201 
; ·BITS 8-15 CotlTAI:l !!SP Sl:ITCB 1 SETTitlG 
i 
; COUTROL 
i 
SC.BANKO: EQU Hl0 
SC.BANKl: EQU H~2 

;BANK SWITCH LOUER HALF 
;BANK SWITCH UPPER HALF 
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1074 EJECT 
1075 ; 
1076 ; SHARED MEMORY I STATUS BUFFER 
1077 ; -----------------------------
1078 ; 
1079 ; SOURCE STATUS 
rnsc ; 
1081 SHS.ADRL: mu ena 
1082 SHS.ADRH: EQU BITl 
1083 SHS.DATA: EQU DJT2 
1084 IF SHMERRH\l_EO_l 
1085 SHS.RPAR: EQU BIT3 
1086 SHS.OPEN: EQU BIH 
rnB7 SllS.RPllR: mu BITS 
1088 SUS.ER.ti: EQU BttOlllll 
1089 ELSE 
l~'H rnorr 
1095 i 
10% ; CONTROL 
1097 i 
la98 SMC.RSI: EQU 0 
1099 

;LOCAL MEHORY LOW ADDRESS PARITY ERROR 
;LOCAL MEMORY HIGH ADDRESS PARITY ERROR 
;LDCnL MEMORY DATA PARITY ERROR 

;REMOTE PARITY ERROR 
;OPEU CABLE 
;REMOTE PO~ERED UP 
; ERROR i1ASK, BITS C, 1, 2, 314 

;ANY CONTROL RESETS ERRORS 

;201 

;201 
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1100 EJECT 
1101 ; 
1102 ; CDC!' s 
1103 ; ------
1 lC-+ ; 
1105 ; SOURCE STATUS 
110& ; 
1107 srurJc: EQU DIT0 ;CDC FUNCTION PRESENT 
1108 snCTIVE: EQU BIT1 ;CDC CllA1lNEL ACTIVE 
1109 SINACT: EOU BIT2 ;CDC CHANNEL INACTIVE 
1110 SfULL: EQU BIT3 ;CDC CHANNEL FULL 
1111 SEMPTY: EQU BIH ;CDC CHnNNEL EMPTY 
1112 FIFOtlEMP: EQU BIT5 ;FIFO IS NOT EMPTY 
1113 mu BIT6 ; WOT USED) 
llH CPARERR: EOU BIT7 ;CHANNEL PARITY ERROR OH CDC CHANNEL IN 
1115 ; BITS 8-11 CONTAIN CDCI LOWER SWITCH 1 SETTING 
1116 ; 
1117 ; DESTINATION STATUS 
1118 ; 
1119 ;SfUNC: mu Birn ;CDC FUNCTION PRESENT 
1120 ;SACTIVE: EUU BITl ;CDC CHANNEL ACTIVE 
1121 ;SINACT: EQU DIT2 ;CDC CHANNEL JNACTJVE 
1122 ;SFULL: EQU BIT3 ;CDC CHANNEL FULL 
1123 ; SEtiPTY: mu BIT4 ;CDC CHANNEL EMPTY 
tl24 RANK1EMP: mu BIT5 ;BUFFER RANK 1 EMPTY 
1125 EQU BIT6 ;CNOT USED) 
1126 EQU BIT7 ; CNOT USED) 
1127 i 
1128 ; CONTROL 
1129 ; 
1130 C. FIFO: EQU H#3001 ;ENABLE THE flfO pE 
1131 C.ACT: EQU Htt2008 ;SET ACTIVE, DON'T SET INACTIVE ;lE 
1132 C.DDS: EQU HttBC00 ;DISABLE DEADSTART FROM THIS PORT jlE 
l t ')') 

l-..J\J C.ItlACT: mu irnoooo ;NONE OF THE ABOVE ;IE 
1134 
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1 '"c iJ.J EJECT 
1136 ; 
1137 ; At1PERIF I UBI 
1138 ; -------------
1139 ; 
1140 ; SOURCE STATUS 
1141 i 
1142 ST.BKl: EUU BITO 
1143 ST. BK2: mu nm 
1144 RSTEI: EQU BITZ 
1145 ; 
1146 DAT. BKl: EQU BJT3 
1147 DAT.BK2: EQU BIH 
1148 RSTODID: EQU DIT5 
114'3 EQU BITG 
1150 i EQU BJT7 
1151 PARl.RDY: EQU BITS 
1152 PAR2.RDY: EQU BIT9 
1153 PAR3.RDY: EQU BIT10 
1154 ArtP.P.ER: EQU BITl 1 
1155 EU TAGS: EQU BIT12 
1156 SETAUT: EQU BIT13 
1157 ; 
1158 AS. INP.M: EQU Htt071B 
115'3 
1160 ; 
1161 ; DESTINATION STATUS 
1162 j 

1163 REG.A: EQU BITO 
1164 i 
1165 REG.B: EQU BITl 
1165 i 
1167 AOUTRDY: EQU BlT2 
1168 ODREQ: EQU BIT3 
1169 ffREQ: EQU BIT4 
1170 SETODR: F.QU BIT5 
1171 HIOLD: EQU BJT6 
1172 FI. NEllP: EQU BIT7 
1173 ; 
1174 AD.OUT.M: £QU H#~2B7 
1175 
1176 ; 
1177 ; CONTROL 
1178 j 

1179 AC. DllRAP: EQU BIT0 
118C AC.DOOR: EQU BITl 
1181 AC. DIDR: mu sn2 
1182 EFHJT: EQU BIT3 
1183 CLREFINT: EQU BIT4 
1184 SIDFLG: EQU BIT5 
1185 FNCOUT: EQU BIT6 
1186 DATAOUT: EQU BIT? 
1187 r.C.DACK: EQU BITB 
1188 EI SENT: EQIJ BIT'3 
1189 URSPTO: EQU BIT10 

;STATUS WORD IN BANK l OF AMP INTERf 
;STATUS WORD IN BANK 2 OF AMP INTERf 
;RESET THE INTERRUPT CONDlTJOtt 

AND IGNORE THE STATUS WORD SENT 
;DATA UORD IN BANK 1 
;DATA UORD lN BANK 2 
;RESET I/O CONDITIONS AND DATA PATHS 
; OlOT USED) 
; WOT USED) 
;DATA PARCEL 1 READY TO READ 
;DATn PARCEL 2 READY TO READ 
;DATA PARCEL 3 READY TO READ 
;PARITY ERROR ON AMPERIF WORD 
;AMPERif flAS tlOT DISABLED T:JE U-BUS 
;AMPERIF WRAP IS IN PROGRESS (ODREQ)ODACK) 

;ANY INPUT READY STATUS MASK: ;201 
DAT.BKl OR BK2, PARt, PAR2, OR PAR3.RDY 

;DATA TO AHPERIF IS IN THE LOUER 12 BITS 
OF THE 36 BIT UORD CREG Al 

;DATA TO AAPERIF IS IN THE LOUER 24 BITS 
OF THE 36 BlT WORD CREG A AND REG 8) 

;DATA TO AMPERif IS READY FOR OUTPUT 
;AMPERlF REQUEST OUTPUT DATA 
;AMPERif REQUEST FUNCTION WORD 
;ANPER{f REQUEST ADDRESS WORD 
;AHPERlf REQUEST BLOCK I/O 
;OUTPUT FIFO NOT EMPTY 

;ANY OUTPUT WAITING STATUS MASK: i20l 
REG.A OR B, AOUTRDY, UR FI.NEHP 

;WRAPS THE LI-BUS FOR DIAG 
;FORCES OUTPUT DATA REQUEST FOR DIAG 
;FORCES INPUT DATA REQUEST FOR DIAG 
;REQUESTS AMP TO CONNECT FOR FUNCTION 
;CLEAR EfINT TAG LINE 
; INfORMS M1P T:lAT Ar~ ADDRESS HORD IS AVAIL 
;INFORMS AMP THAT A FUNCTION UORD IS AVAIL 
;INFORMS AMP THAT DATA IS AVAIL 
;DISABLES THE AUTOHATIC SE"DING OF IDA 
; INFORMS AMP TllAT THE EI t·!AS RECEIVED 
; Itff ORMS AMP THAT DATA TRANSFER HAS STOPPED 
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119C FIFOCLR: EQU BITll 
1191 AC.RESET: £QU BJT12 
1192 AC.DABLE: EQU BIT13 
1193 

;CLEARS FIFO AND REG A,B, AND C OF VALlD DATA 
;INFORMS AMP TO RESET ITS CONTROLLER 
;(NfORHS AMP THAT THE HSP IS DISABLED 

1194 TITLE2 HSPEQU - COMMANDS I FUNCTIONS 
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11 '35 EJECT 
11% i 
1197 ; AHPERIF I SPERRY FUNCTION EQUATES 
1198 ; ======================================== 
1199 ; 
12~0 AF.NOOP: EQU ltiin3 ;NO OPERATION COMMAND 
1201 AF.SENSE: mu :rnc4 ;SENSE l/O COMMAND 
1202 AF.SEEK: EQU llttOB ;TRACK POSITION RELATIVE SEEK 
1203 AF .llRT: Eau :men ;WRITE DATA conMnND 
1204 AF.RD: EQU HttCE ;READ DATA COMMAND 
1205 
1206 ; 
1207 ; CDC FU~CTIOH EQUATES 
ma ; ======================================== 
12C'J ; 
1210 CF. cr~CT: mu 011000 ; CONNECT 
1211 CF .SEEKl: EQU Q~OCl ; SEEK 1: 1 
1212 Cf .SEEK2: EQU Q#G02 ; SEEK 2:1 
1-1, ') 

4hJ ; EQU Q~003 ; --
1214 CF.RD: EQU 0~!004 ; READ 
1215 CF.URT: EQU 0~005 ; llRITE 
1216 CF.URTV: EQU Q~006 i ~!RITE VERIFY 
1217 CF.RDCU: EQU 0~007 ; READ CHECKUORD 
1213 CF.OPC: mu auorn ; OPERATION COHPLETE 
1219 CF.DDRES: EQU 03011 i DISABLE DRIVE RESERVE (344) 
1220 CF.GSTAT: EQU Qtl012 ; GENERAL STATUS 
1221 Cf .DSTAT: EOU 0~013 ; DETAILED STATUS 
pn ...... j cmff EQU 03014 ; CCONTWUE) 
1?')') 
la.L-.J Cf .DSKS: EQU 03015 ; DROP SEEKS 
1224 j nn EQU Q~016 ;<FORMAT PACK) 
1225 CF.RDADR: mu 0:~011 ; RETURN DRIVE ADDR 
1226 CF.OREL: EQU 9#020 ; DRIVE RELEASE 
1227 CF.RCADR: EQU Ott021 ; RETURN CYLINDER ADDR 
1228 j fUUJ EQU 0#022 ; (CLEAR/SET FLAW> 
1223 Cf .XSTAT: mu Ol023 i EXTENDED DETAILED STATUS 
1230 CF.ROG: mu ott024 ; READ GnP SEC 
1231 CF.llRTG: EQU Ott025 ; UR I TE GliP SEC 
1232 Cf .URTVG: mu ottc26 ; WRITE VERlfY GAP SEC 
1-1')•) 

l....Jo,J CF.RDC\llJ: EQU Qlt027 ; READ CHECKWORD GAP SEC 
1234 Cf .RDFAC: mu utt030 i READ FACTORY DATA 
1235 Cf .RDUM: EQU Oe031 ; READ UT!LITY MAP (844) 
1236 CF .BXRD: EQU Q#032 i BLOCK XFER BUFFER READ 
1237 CF. DXURT: EQU Q!~C33 ; BLOCK XFER BUFFER URITE 
1238 Cf .RDP: EQU Q~034 ; READ PROTECTED SEC 
1239 CF.HRTL: EQU Q~035 ; URITE LAST SEC 
1240 Cf I t-IRTVL: EQU 0#036 ; WRITE VERIFY LAST SEC 
1241 CF.llRTP: EQU Qf.037 ; WRITE PROTECTED SEC 
1242 ; RDSH EQU Q~040 ; <READ SHORT) 
1243 i SSTRB mu oa041 ;(SELECT STRODE AND OFFSET) 
1 ')A .1 
, ... 't I CF.CCtlCT: EQU 0§042 ; CLEAR CONNECTED ACCESS 
1 ...... C' 

L'tJ CF.BRO: EQU 0~043 ; BUFFER RE{\D 
1246 CF.BWRT: EQU 0#044 ; BUFFER WRITE 
1247 EQU Q~0·~5 i -·· 
1248 ~:RTBD EQU QttC45 ;<WRITE DUFFER TO DISK) 
124'3 SCnDR EQU Q~G47 ;(SCAN CYLINDER ADDRS> 
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125a OUT CH mu m:osa ;<OUTPUT ON PROCSR CHNL) 
1251 XC\lSQ mu 0~051 ;(EXECUTE CNTRL UORD SEQ) 
1252 ICHST £QU 0#052 ;CINPUT PROCSR CHNL STATUS) 
1253 ECHOC mu o~c53 ; CECllO OUTPUT CHNLS) 
1254 ISFLG mu atta54 ;<ISSUE PROCSR FLAG PULS£) 
1255 ETIM rnu 0~~55 ;<ENABLE INPUT CHNL TIMING) 
1256 ; ItHIM EQU 0#056 ;CIUPUT TIHING DATA) 
1257 CF I ECHOl: EQU 01057 i ECHO Ot!E BORD 
1258 ; EQU Q#060 i --
1259 ; ADMP EQU 0~061 ; (AUTODUMPJ 
1260 CF.tlANP~ EQU Q~062 ; MANIPULATE PROCSR 
1261 CF I WDD: EQU 0~063 ; INPUT DISPLAY DATA 
1262 THlDF mu atCG-1· ; CTil1£ DIFFEREUCE COutnERl 
1263 EQU Q~C65 i --
1264 ; FERR EQU Q#066 ;CfORCE ERROR) 
pee .:.u.J CF I IALD: EQU QtOG7 ; INTERLOCK AUTOLOAD 
1266 ; 
1267 CFTABl1AX: EQU 0#067 ; t!AX IMUtl FW-~CTION ON JUMP TABLE ;201 
1268 ; 
1269 CFSPC.11: EQU 01!7700 ;SPECinL FUNCTICN nnsK, QC7XX, S££ NEXT mo 
1270 Cf I fiLDD: mu 0:~100 ; AUTOLOAD FROM DISK, Q~lXX 

1271 CF.DOST: mu G#30C ; DISK DEADSTART, Q#3XX 
1272 CFDSK.ft: EQU Qlt037 ;DISK nASK FOR ABOVE 
1273 ; 
1274 CF.ALDPP: EQU Qtt414 ; AUTOLOAD FROM PP 
1275 ; 
1276 CF.ECH02: EQU QU72D ; ECHO ONE WORD, 2ND DEFINITlON 
127l 
1278 TITLE2 HSPEQU - DRIVE CONSTANTS 
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1279 
1280 

EJECT 

1281 DRIVE RELATED CONSTANTS 
1282 ======================================== 
1283 ; 
1284 ; CDC 7155 read/write lengths: 
1285 
1286 s~all sector (NOS, NOS/BE): 
1287 322 x 12 bit ppu words = 483 x 8 bit bytes 
1288 
1289 large sector (HOS/VE): 
1290 1376 x 12 bit ppu uords = 2064 x 8 bit bytes 
1291 large sector divided into 
1292 four 344 x 12 bit ppu words = four 516 x B bit bytes 
t293 
12S4 
1295 XMC I HSSM sector length: 
1296 
1297 on Challenger III was 
1298 112 x 36 bit words = 504 x B bit bytes, not enough 
12'n 
1300 changed on 7000 to 
1301 116 x 36 bit words = 522 x 8 bit bytes 
1302 
1303 !:igh Speed Read and ~:rite processing: 
1304 ; The HSP concatinates consequitive CDC read or write functions 
1305 ; into a single XMC read or write function, whenever possible. 
1306 ; A very large i/o word i:ount is passed to tiie xnc on the first 
13~7 ; read or write, and then the HSP uaits and concatinates all the 
1308 following read or write functions as part of the first XMC 
1309 read or write. Uhen a non-read or write CDC function is 
1310 received, the XMC read or urite is truncated. The word count 
1311 issued to the XMC is the largest value that ~111 fit in the 
1312 16 bits allowed for that field, that is a nultiple of the XHC 
1313 sector length of 116, which is 564 x 116, or 65424, or ff90 
1314 hex. 

; 
CYUlAX: 
mrnx: 
SECTMAX: 

;MAX CYLINDER ADDRESS 
;MAX TRACK ADDRESS 
;MAX SECTOR ADDRESS 

1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 

LSURDMAX: 
SS~JRDMAX: 

AMPSECSZ: 
llSSECCNT: 

EQU 842 
EQU 4C 
EQU 32 
EQU 344-1 
EQU 322-1 
EQU 116 
EQU 564 

;MAX LARGE SECTOR WORD, 344 12-BlT WRDS ;lE 
;MAX S~ALL SECTOR WORD, 322 12-BlT WRDS ;IE 
;AHPERIF SECTOR SIZE, 116 36-BIT UORDS ;lE 
;nAX NUMBER OF SECTORS THAT MAKE WORD 
; COUNT < = ff ff I 1323 

1324 
1325 

HS~lDCNT: EQU HSSECC~TIAMPSECSZ;AMPERJF WORD COUNT FOR HIGH SPEED XfER;lE 
;LARGEST HULT Of llS <= fFff ;lE 

1326 ; FOR BUFFER ROUTINES 
1327 SECLEN: EQU 347 ;D .• 347 CDC WORDS (12 BITS>, 11613-1 
1328 
1329 TITLE2 HSP£QU - AUPERif /HSP TRAtJSLATIOtl 
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1330 
1331 

EJECT 

1332 AMPERIF/HSP TRANSLATION EQUATES 
1333 ======================================== 
1334 
1335 The 36 bit Amperif word to/froQ Amperif is broken ctown into 3 
1336 parcels by the HSP. Each of the par~els will contain 12 bits 
1337 of th2 Amperif word in the low order bit positions. When 
1338 reading frora Acperif or writing to Araperif, registers TEMPI, 
1339 TEnP2 and TEMP3 contain parcel 1, 2 and 3, respectively. 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 
1355 
1366 
1367 
1368 
1369 
1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377' 
1378 
1379 

,Status 
;llord 
i CED 

I 

;Sense 
;Byte 
;Fornat 

3 
C' 

'"' 

Au1per if bits '1C' 
,,j.J 

3 ,, 3 
,, ,, 2 •) 2 w " " '-

4 ') 2 1 0 9 8 7 w 
I I I I I I 
I I I I I I 

:-: 
I I :status I I 

:c: :Action 
:r: :mt.SA 
,_, 
I I 

I I I I I I 
I I I I I I 

---------------
Sense bytes ~ 

o, 4, a, 
121 161 2C 

-
') ... 
6 

I 
I 

24 
2 2 
C' 4 .J 

Araperif bits 23 - 12 Amperif bits 11 - 00 
2 2 2 2 i 1 1 1 1 1 1 1 1 1 0 o o o a o o o o o 
3 2 1 0 9 8 7 6 5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 ~ 

I I I I I 
I I I I I , _______ , 
I I 

:Recovery 
:Action 
lEU1.RA 
:-------: 
I I I I I 
I I I I I 

I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I 

:---------------:---------------: 
Status Byte 

lA S C B C D U Ul 
lT NUS E E C E: 

Disk Unit 

rn1.mm 
:---------------:---------------: 
I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I 

--------------- :---------------: :---------------: 
Sense bytes 

1 C' 0 .. , 
'"'• 

J, 
13, 1 l J 21 

"' lT Sense bytes ~ 

2, 6, 10, 
14, 18, 22 

Sense bytes ~ 

3, 7' 11 J 

15, l '3, 23 
:---------------: :---------------: :---------------: ---------------

I I 
J ,-, 

;Co1:rnand: : 
; Uord : : 
i CED : 1l 

:-: 
I I 
I I 

' I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

:---------------:-----------: 
Disk Unit Coi:Ji'JJ.nu 

Code 

:---------------:-----------: 
I I I I I I I I I 
I I I I I I I I I 

:-------------------------------: 
Transfer length in words 

or 
Backing Factor 

:-------------------------------: 

; : : : : : : : : : : : 
;1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 o: 
;5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 o: I I 

I 

HSP parcel 1 (in TEi!Pl) 

1 1 1 1 1 1 ~ o o o o o o o o a: 
5 4 3 2 1 0 g 8 7 6 5 4 3 2 1 o: 

HSP parcel 2 (in TEMP2l 

I 
I I 

1 1 1 1 1 1 0 0 0 0 0 0 C 0 G C 
5 4 3 2 1 0 9 0 7 6 5 4 3 2 1 0 

HSP parcel 3 Cin TENP3) 
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1380 
1381 
1382 
1383 
13B4 
1385 
1386 
1387 
1388 
1389 
1390 
1391 
1392 
13'33 
1394 
1395 
13% 
1397 
1398 
139'3 
1400 
1401 
1402 
1403 
1404 
1·105 
1406 
1407 
1408 
14~') 

1410 
1411 
1412 
1413 
1414 
1415 
1416 
1'117 
1-113 
1419 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
143D 
1431 
1432 
1433 
1434 

i 
m1.urm: 
EI. UEX: 
EI. UCK: 
EI. DE: 
EI. CE: 
EI.BUSY: 
EI.CUE: 
EI.SHlOD: 
EI.ATTN: 
mt.RA: 
EIH.SA: 
EI. CT: 

; 
RA.NONE: 
RA. llRTit~: 
RA.DATCK: 
RA. BTKPT: 
RA.CttDRJ: 
P.1~. RDLRQ: 
RA. HJTRQ: 
RA. BOPM~: 
RA.EQCK: 
RA.POCK: 
RA.NOREC: 
RA.El-JV: 
RA.OVCF: 
RA.OVCL: 
; 
RA.OCPD: 

; 
SA.HN: 
SA.PCHG: 
SA.RDLAB: 
SA.COLL: 
SA.SK: 
SA.SKC: 
SA. R~IC: 
SA.SC: 
SA. SIOC: 
S1~. CTS: 
SA.CT: 
SA.SB: 
i 
SA.BOPAR: 
SA.COCK: 
SA. EFTRM: 

EJECT 

nnPERif EI I STATUS WORD EQUATES 

MASK OR BIT 
EQU H~OOlF 
mu BITB 
EQU BIT'3 
EQU BITH1 
EQU BITl 1 
EQU BITO 
EOU BITl 
EDU BIT2 
EOU BIT3 
EQU Hl!G3CO 
EQU U~003C 
mu BIT7 

PARCEL, DESC, AnP BITS 
;P3, UNIT NUMBER C - 7 
;P3, UNIT EXCEPTION B 
;P3, UNIT CHECK 9 
;P3, DEVICE END 10 
;P3, CHANNEL END 11 
;P2, BUSY 12 
;P2, CONTROL UNIT END 13 
;P2, STATUS MODIFIER 14 
;P2, ATTENTIOH 15 
;P2 1 RECOVERY ACTION 18 - 21 
;Pl, STATUS ACTION 26 - 29 
;Pl, CHANNEL TRUNCATION 35 

RECOVERY ACTION EQUATES 

mu Htt000_SllL_5 
EQU H~COl_SHL_6 
EQU lltt~02_SHL_6 

mu H~003_SHL_6 
mu Htt004_SllL_G 
EQU Btt005_SHL_6 
EQU HUOD6_SHL_6 
EQU H~007 _SHL_6 
EQU Htt00S_SllL_6 
EQU H~00'3_8HL_6 
EQU ll!tOCA_SHL_6 
EQU HIOOB_SHL_t, 
mu 1mrnc_si:L_6 
EQU H~00D_SHL_6 
EQU HUOOE_SHL_6 
mu 1rnoor _suL_6 

;rm ERROR 
; URITE lNHIB lTED 
;DATA CHECK, CORRECTIBLE 
;BAD TRACK POlNTER 
;COMMAND REJECT 
;READ LABEL REQUIRED 
;INTERVENTION REQUIRED 
;BUS OUT PA~ITY ERROR 
;EQUIPMENT CHECK 
;PERMANENT DATA CHECK 
i rm RECORD FOUND 
;ENVIRONMENTAL DATA PRESENT 
;ONLY VALID COPY FIRST 
;ONLY VALID COPY LAST 
; WOT USED) 
;OCP ILD-B DIAGNOSTIC REQUEST 

STATUS ACTION EQUATES 

EQU HttUOO_SHL_2 
EQU Httlltll_SHL_2 
EQU H#002_SHL_2 
EQU H~003_SHL_2 
mu Ht!OB4_SHL_2 
EQU HtU05JHL_2 
EQU H#005_SHL_2 
EQU H~007 _SHL_2 
EQU H#00B_SHL_2 
EQU lltt00'3_5HL_2 
EQU HUOOA_SHL_2 
EQU HttOCB_SHL_2 
EQU Ht!00C_SHL_2 
EQU H~OOD _SHL_2 
EQU Htt00E_SHL_2 
EQU H~OOf _sHL_2 

; INVAUD 
;PACK CHANGE 
;READ LABEL COMMAND 
;EF /EI COLUS1Url 
; SEEK INITIATED 
;SEEK COMPLETF.0 
;READ OR WRITE COHPLETED 
;SENSE COMPLETED 
;SENSE I/O COMPLETED 
;CHANNEL TRUNCATION ON SENSE COMMAND 
;CHANNEL TRUNCATION 
;ACQUIRE SENSE BYTES FOR UNIT CHECK 
; <NOT USED) 
;BUS OUT PARITY ERROR 
;CORRECTIBLE DATA CHECK 
;FORCED Ef TERMINATION 
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1435 
',:l.'JC ! ,-.Ju 

pn 
ou/ AMPERIF SENSE BYTE EQUATES 

l ·' '111 1i'..JU 

1439 ; ii ASK PARCEL, srnsf BYTE ~ AnP BITS 
1440 SB3.M: EQU Bn00ff 10"} ., 7,11,15,1'3,2:3 ~ - 7 

•' o,J' "• 
1441 SB2L.n: mu Htrnrno ;P3, 2, 6,1~,14,18,22 9 - 11 
1442 SB2B.t1: EQU llnOOlf • Q·) .... G, IO, 141 18,22 12 - lb ,, ,, ..:., 
1443 SBll.1'1: mu H~0FCU ;P2, 1, c 9,13,rt,21 18 - 22 ,,,, 
1H4 SBUl. fl: EQU HU0003 ; Pl I l, c '3, 13, ll,21 ')') - •)C: ,,,, ;_..; J.....J 

1445 SBU.tl: mu Hff 07FB i Pl I 0, 4 , 81 121 16,20 27 - 34 
1445 
1447 TITLE2 HSPEQU - MEMORY USAGE 
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1448 EJECT 
1449 ; 
1450 ; STATUS BUFFER I SHARED MEMORY USAGE 
1451 ======================================== 
1452 
1453 The Shared Meoory is addressed as if it were a 16 bit meoory. 
1454 
1455 H#000-7ff status and control area for 32 units. 
1456 each unit has 64 locations. 
1457 , Htt000-03F unit 0 area 
1453 ; ll~040-07F unit l area 
1459 ; 11~080-0BF unit 2 area 
1460 ; llUOCO-OFF unit 3 area 
1461 H~l00-13F unit 4 area 
1462 etc. 
1463 
146~ Storage offset equates from unit base address: 
1465 
1466 
1480 
1481 
14U2 
1483 
1434 
1485 
1486 
1487 
1403 

' IF BA~JK_E0_1 
END IF 
SHH.TEST: EQU HaU3E 

EQU H~03F 
;LOCATlON FOR POHERUP DIAG TEST 
;RESERVED, SEE BELOW 

Locations used for interlocking and in1t1alizat1on of shared 
oeoory between the two HSP's. Uses last location (3Fl for 
each drive. 

; 
DOUPDATE: mu llU03F ;SHARED HEM UPDATE REQUEST 

148~ IF BANK_EQ_l 
1492 ENDIF 
14'33 

;2~1 

;2~1 
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1494 EJECT 
1495 ; 
1496 ; SENSE BYTES MAPPING IN SHARED MEMORY 
1497 ; ==================================== 
1498 j 

1499 ; Sense bytes from Aaperif CXMC) are storEd in the shared 
150U ; aemory for the drive that the sense bytes are for. Although 
1501 ; sense bytes are normal 8 bit bytes, the XnC interface uses 12 
1502 ; bit bytes, 36 bit words. Shared rne~ory uses 16 bit words. 
1503 To Qake matters more confusing, sense bytes are an IBM 
1504 invention, an~ so use IBM's distasteful habit of numbering 
1505 bits backwards; the HSB is bit ~. not bjt 7. 
1506 
1507 HSP BIT POSITION IH SHARED MEMORY UORD 
1503 
1533 
1510 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1518 
1519 
1520 
1521 
1522 
1523 
1524 
1525 
1526 
1527 
1528 
1529 
153U 
1531 
1532 
1533 
1534 
1535 
1536 
1537 
1538 
1539 
154C 
1541 
1542 
1543 
1544 
1545 
1546 
1547 

15 14 13 12 11 lU 9 8 J 6 5 4 3 2 1 0 
t t t I I I t t t t I t t t t t t 
I I I I I I I I I I I I I I I I I 

I I I I I I I I t I I I I I I I I 

'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-' 
SHARED +O 0 0 0 0 0 0 0 0 1 1 SEUSE BYTE 
t1EMORY ______ 0_1_2_3_4_5_6_7 __ 0_1_ BIT 
ADDRESS +l 1 1 1 1 1 2 2 2 2 2 SENSE EYTE 

_____ 2_;3_4_5_6_7 __ 0_1_2_3_4_ BIT 
Off SET +2 2 2 2 3 3 3 3 3 3 3 3 SENSE BYTE 
rnon _____ 5_6_7 __ 0_1_2_3_4_5_5_7 _BIT 
AMP.SEtlS +3 1 4 4 4 4 4 4 4 5 5 SENSE BYTE 

______ 0_1_2_3_4_5_6_7 __ 0_l_BIT 
+4 5 5 5 5 5 5 6 6 6 6 6 SENSE BYTE 
_____ 2_3_4_5_6_7 __ C_l_2_3_4_ BIT 

+5 6 6 6 7 7 7 7 1 7 7 7 SENSE BYTE 
_____ 5_6_7 __ 0_1_2_3_)_5_5_7 _ BtT 

+6 8 B 8 8 8 8 B 8 9 9 SENSE BYTE 
______ 0_1_2_3_4_5_6_7 __ e_1_Brr 

+7 9 9 9 9 9 9 1~ 10 lU 10 10 SENSE BYTE 
_____ 2_3_4_5_6_7 __ ~_1_2_3_4_BIT 

+B 10 10 10 11 11 11 11 11 11 11 11 SENSE BYTE 
_____ 5_6_7 __ 0_1_2_3_4_5_6_7_ BIT 

+9 12 12 12 12 12 12 J2 12 13 13 SENSE BYTE 
_____ u_1_2_3_4_5_6_7 __ 0_1_ Brr 

+10 13 13 13 13 13 13 14 14 14 14 14 SENSE BYTE 
_____ 2_3_4_5_6_7 __ 1l_l_2_3_4_ B!T 

+11 14 14 14 15 15 15 15 15 15 15 15 SENSE BYTE 
_____ 5_6_7 __ 0_1_2_3_4_5_6_} _ BIT 

+12 16 16 16 16 16 16 16 16 17 17 SENSE BYTE 
______ 0_1_2_3_4_:5_6_} __ 0_1_ BIT 

+13 17 17 17 17 17 17 18 10 18 18 18 SENSE BYTE 
_____ 2~_3_4_5_6_7 __ 0_1_2_3_4_ BIT 

+14 lB 18 lB 19 19 19 19 19 19 19 19 SENSE BYTE 
_____ 5_6_7 __ 0_1_2_3_4_5_6_7 _BIT 

+1c-,,J 20 20 20 20 20 20 20 20 21 21 SENSE BYTE 
______ 0_1_2_3_4_5_6_7 __ 0_l_BIT 

+16 21 21 21 21 21 21 22 22 22 22 22 SENSE BYTE 
_____ 2_3_4_5_6_7 __ G_l_2_3_4_ BIT 

+17 22 22 22 23 23 23 23 23 23 23 23 SENSE BYTE 
_____ 5_6_7 __ 0_1_2_3_4_5_G_7 _BIT 
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1548 EJECT 
1549 
1550 CACHE I LOCAL MEMORY LOCnTION USAGE 
1551 ======================================== 
1552 ; 
1553 ID: EQU 0 ;ID FOR THIS CONTROLLER, HEX A ORB ;2Cl 
1554 S'fSERR: EOU ID+l ;LAST SYSPORT ERROR STATUS ;201 
1 C'C'C' .i •. J,.J SHERR: EQU SYSERR+l ;LAST SHARED MEMORY ERROR STATUS ;201 
1556 smrnIT: EQU SHERRtl ; llUt1BER OF \IA I TS FOR LOCK OF SHtiEllORY ; 2\11 
i557 TEMPCKS: EQU SHUAIT+l ; PARTIAL CHECK SUtl FOR LS MODE, 2 ~lORDS ; 201 
1558 TEllPCKS2: EQU W1PCKS+ 1 
1559 ; 
1550 IF BAilK_rn_o 
1561 ; 
1562 ; :IOTE: BANK 0 USES FOLLWING EQUATES AS OFFSET INTO CACHE/LOCAL MEMORY, 
1563 ; NOT STATUS BUFFER/SHARED t1ENORY AS BANK 1 CODE DOES. 
1564 ; 
1565 AMP. STl: mu TEi1PCKS2+ 1 ;LAST AMPERIF STATUS, 3 HSP WORDS ;201 
1566 AMP.ST2: EQU AtlP. ST H l 
1567 AMP.ST3: EQU AnP.ST2+1 
\568 CDC.ST: EOU A11P.ST3tl ;CURRENT CDC GENERAL STATUS UORD FOR THIS UN1T 
1569 CDC.CYL: mu CDC.ST+l ;CURRENT CDC CYLINDER 
t570 CDC. TK: EQU CDC.CYL+l ;CURRENT CDC TRACK 
157J CDC.SEC: mu CDC.TK+l ;CURRENT enc SECTOR 
\572 REL.UDl: mu CDC.SECtl ;HIGH ORDER 16 DtTS OF RELATIVE WORD ADDRESS 
1573 REL. UD2: EQU REL.lrn 1+ 1 ;LOH ORDER 16 BITS OF REL URD ADDR 
1574 AMP I SEtlS: EQU REL. UD2t l ;AMPER!F SENSE DYTE DATA (18 WORDS) 
1575 OCPFNC: mu ArtP. SENS+ 18 ;CURRENT OFFLINE DIAG FUNCTION ;201 
1575 OCPilEU: EQU OCPfNC+l ;NEW OFFLINE DIAG FUNCTION, -1 IF NOilE ;2~1 

1577 ERRCODE: EQU OCPNE~I+ 1 ;DIAGNOSTIC ERROR CODE ;2~1 

1578 c.urnr: EQIJ ERRCODEtl ;THE CURRENT UNIT (CONNECTED UN[T) FLAG ;201 
1579 OLDCYL: EQU c.urHT+l ;TEHP STORAGE FOR CYLINDER ;J8 
1580 OLDTK: EOU OLDCYL+l ;TEnP STORAGE FOR TRACK 
1581 OLDSECT: EQU OLDTK+l ;TEMP STORAGE FOR SECTOR 
1532 CDCCHAN: mu OLDSECT+l ; TEMP CDC CHAIHlEL THAT Ill m AT£D D IAG FC; 18 
lC'O':I 

.Ju"' EXPCY: EQU CDCCHAN+l 
1584 RECCY: EQU EXPCY+l ;EXPECTED AUD RECEVED CYLINDER 
lC'OC' JuJ EXPSTK: EQU RECCY+l 
1586 RECSTK: EOU EXPSTKH ;EXPECTED AND RECEIVED SECTOR/TRACK 
1587 EXPCl(S: mu RECSTK+l 
1588 RECCKS: EQU EXPCKS}l ; EXPECTED AND RECEIVED CllECKSUt1 
1589 EXPCY1: EQU RECCKS+l 
15'30 RECCYl: EQU EXPCYl +l ;EXPECTED AND RECEVED CYLINDER 
1591 EXPSTKl: mu RECCYl+l 
1592 RECSJ:::1: EQU EXPSTKl+l ;EXPECTED AND RECEIVED SECTOR/TRACK 
lC'Q':I .i ... ..s EXPCKSl: EQU RECSTKl+I 
1594 RECCKSl: EOU EXPCKS 1 t1 ;EXPECTED AND RECE[VED CHECKSUM 
J595 EXPDAT: EQU RECCKSl+l ;f~ROR DATA EXPECTED 
15% RECDAT: EQU EXPDAHl ;ERROR DAfA RECEIVED 
1597 LASTRA ND: EDU RECDAT+l ;RANDOM NUMBER STORAGE 
1598 LASTRANl: mu LASTRArm }1 
1599 LASTRAN2: mu LASTRANl+l 
1500 LASTl~A:J3: EQU LASTRAN2+1 
J601 BUFOADR: EQU LASTRArm 1 ;DATA BUFFER FOR OfflINE DlAGS ;201 
1502 BUFtADR: EQU BUFCADRtH~200 iREAD DATA BUFFER FUR OFFLINE DIAGS 
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1603 i 
1604 ELSE 
1646 rnDIF 
1647 TRACEBEG: EQU H3400 
1648 TRACEEND: EQU HBF7F 
1649 
1650 

;START OF TRACE BUFFER 
;END OF TRACE BUFFER 

1651 TITLE2 HSPEQU - MACROS 
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1652 EJECT 
1653 j 

165il ; llACROS 
1655 ; ======================================== 
165[, i 
1657 ; SELECT AHPERIF PORT MACROS 
1658 ; 
1659 ; SELECTS AMPERIF ns SRC/DST, AND REMEMBERS PORT IN SVSRC/DST 
1660 ; REGISTER, IF IN DA~K 1 CODE. 
1661 ; 
1662 SRC.AHP: MACRO ;201 
1663 rF BANK_EQ_o 
1664 CON AMP.PORT & SRCSEL 
1665 ELSE 
1666 IR SVSRC 
1667 !DAT AMP.PORT & ALU & SRCSEL 
1668 ENDIF 
1669 ENDH 
1670 j 

1671 DST. AMP: r-IACRO ; 201 
1672 IF BANK_EQ_o 
1673 CON AMP.PORT & DSTSEL 
16H ELSE 
1675 
1676 
1677 EUDIF 

IR SVDST 
!DAT AMP.PORT & ALU & DSTSEL 

1678 ENDn 
1679 ; 
1680 ; SELECT CDCI PORT MACROS 
1681 ; 
1682 ; SELECT THE CURRENTLY POLLED CDCI PORT, AND SAVED IN 
1683 ; SVSRC/SVDST. ONLY USED IN BANK 1. 
1684 ; 
1685 SRC.CDC: 
1686 
1687 
1688 
1689 ; 
1690 DST.CDC: 
1691 
1692 
1693 
1694 

MACRO 
:~A CPPOLL 
AR SVSRC & ALU & SRCSEL 
ENDll 

MACRO 
RA CPPOLL 
AR SVDST & ALU & DSTSEL 
ENDit 

;2Ul 

;201 
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1695 EJECT 
1696 j 

1697 ; CLEAR STACK MACRO 
ms ; 
1699 ; POP THE STACK AND CONTINUE WITH THE NEXT INSTRUCTION NINE 
11~0 ; rn1Es, smcE rnE srnurncER srncK rs A rrnrn1un or ;m1E DEEP. 
1701 ; 
1702 CLR. STK: 
1703 
17U4 
1705 
170& ; 

MACRO 
DUP 9 
POPJ11P Hl 
rnDM 

17U7 ; END OF EQUATES 
1703 
1709 
i 1rn 
1711 

Etrn 

T lTLE2 POtlERUP D IAG~JOSTJ C DOC 

;2~1 
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1712 
1713 
1714 
1715 
17t6 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 

EJECT 

POUERUP DIAGNOSTICS 

The powerup diagnostics perforQ four basic tests in order: 
(l) HSP ALU register t2st, 
(2) llSP local mewory, 
(3) HSP Shared f1emor1· test, and 
(4) UBI FIFO check. 

If all of thee are passed then the online code, in bank 11 

is begun. 

1725 But if an error is detected, that error is sent to the XAC as 
1726 , the address field of a NOOP function, and the code stays in the 
1727 diagnostic bank. This can be read on the OCP on the operation 
1728 I aaintenance data display, as the last function executed by 
1729 the XMC, when the thumbwheel switches are set to 4D0. the last 
1730 6 bits indicate tha error. 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
173'3 
171~ 

l35 543210: 

1111111 
I II I I I I 

: ------> Error Code. 
-------) Powerup Diagnostic 

Error indicator. 

1741 i Below is a list of the error codes and their aean1ng, and 
1742 ; probable field replacable unit (fRU) at fault. 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
175~ 

1751 
1752 
1753 
1754 
1755 
1756 

Lower 6 bits 

000000 rntU0) 
100001 0rn21) 
100010 (Htt22) 
100011 CHtt23) 
100100 rnn4) 
100101 (Htt25) 
1001 rn rntt2s) 
100111 rnnn 
101000 Cll#20) 

Meaning 

No error, systea ready for use 
2~116 register ti:st failure 
Cache/local memory test failure 
High sp2ed bus parity error 
Shared memory miscompare error 
Shared memory local parity error 
Shared mesory open cable 
Shared cenory remote parity error 
UBI FIFO test failure 

TITLE2 BANK SWITCHING 

mu 

llSP 
HSP 
HSP Cables 
HSP 
HSP 
Sh Me~i Cable 
Sh Me1i1 Cable 
UBI 
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1757 
1758 
175'3 

~0000 BXF30l03 1760 
1751 
1752 

EJECT 

ORG Htt0~0~ ;LEAVE ROOM FOR ASP RES HI 0 TO OFF 
COLDBOOT: JNP PWRUP 

INCLUDE HSPMRK.SRC 
TITLE2 HSPMRK - CODE REVISIO!l LEVEL, DATE 

;201 
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1763 EJECT 
1764 ;1tfllltlflllllltlllllllXfl§lflllflllfllii~lllllll!~lflflllillilllllll!flllf 

HH HH SSS SSS ppppppp tm nn RRRRRf~F: KK KK 
Hll Hll SS l'f' 

.J.J pp pp mm mm l~R RR KK KK 
!Ill WI ee pp pp rmnmmrm :{R RO KK ICKK '"'" .. r .. * 
HHHHHHHH ssssss ppppppp rm rm rm RRRRRRl~ }(}(}~}(}( 

HH HH SS pp nn Mn F:R Rf.! KKK tG( 
HH liB SS SS pp rm rm '"' RR i(}( l''' i'\J; \I\ 

!Hi HH ssssss pp ilM rm ~:R r1i:,1 
l\fo. KK i(j( 

1765 
1766 
17'07 
1768 
116'3 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1703 
1784 
1785 
178& 
1787 
1788 
1789 
1na 
1791 
17'32 
1793 
17'H 
1795 
17% 
1797 
1798 
J799 
180U 
rna1 

;1 HSPCDL - AMPERIF 7155/885 EMULATION HSP illCRUCUDE DATE/REV LEVEL HARK * 
jl I 

jflfff.lfllllllflfllllllil********************************************'****** 

CODE DATE AND REVISION LEVEL BARK. 

, The code has constant values in the code to indicate what the 
; code is. This allows the HSP proms to be verified that they 

have the right code. The data, which is never used as either 
instructions or data, is stored at addresses 0010 hex for bank 
3 code, and 1010 hex for bank 1 code. Each proi has the 
revision level in the form of the base level, release level, 
and pre release level , and then the prow number, 1 to 41 and 
the prom patch level (always zero for asseabliesl, and then 
the date the code was written, 1n the forra of the last two 

; digits of the year, the raonth, day. This information is 1n 1n 
; bed format, one byte for each, in consectutive addresses. Each 
; prom has the sarae tnforraation, except for the prom nucber. 

CURRENT CODE DATE AND REVISION LEVEL 
======================================== 

; Date: Febuary 11 1 19'33 
CDDATE.H: EDU Htl02 ;Month 
CDDATE.D: mu H~ll ;Uay 
CDOATE.Y: EQU Htt93 ;Year 

1802 ; 
1803 ; Revision Level: 2.3.6 
1304 COREIJ. B: EQU 1rno2 
1805 COREV.R: EQU Htl03 
1806 CDREV.P: EQU Htt07 
1807 

; Base level 
;Release level 
;Pre-release level 
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1808 EJECT 
180'3 ; 
1810 ; MACRO TO DUPLICATE B BIT VALUE IN EACH PRUM 
1811 
1312 
1813 
1814 
1315 

0C0Uf 1816 
1317 

0000F BXf3000F 1818 
1319 
182~ 

OCC1C 0202~202 1820 t 

1823 + 
1821 

UCOll C3030303 1821 + 
1821 i 

1822 
~0012 07070707 1822 + 

1822 + 
1823 

0C013 01G20304 1824 
~~214 00000000 \825 

1826 
1827 

00015 93939393 1827 + 
1827 + 
1828 

COC1& 02020202 1828 t 

1828 + 
1829 

e~Cl7 11111111 1829 t 

1829 + 
1830 
1831 
1332 

2~018 01010101 1832 t 

1832 + 

I 

EACHPROM: MACRO B ;B = BYTE VALUE TO PUT IN EACH PROM ;2CJ 
FF 8CB) 18(B) 18(B),8(B) 
ENDt'l 

ORG UttOZCF 
BARRIER, HANG IF TRYING TO £XECUTlllG CODE HERE 

REVISIOtl 
Jl:P $ 

EACHPROM CDREV.B ;BASE LEVEL 
ff 3(CDREV.D) 18(CDREV.B),8(CDREV.B),8(CDREV.B) 
ENDtt 
EACHPROM CDREV.R ;RELEASE LEVEL 
ff 8(CDREV.Rl,8CCDREV.Rl,8(CDREV.R) 18(CDREV.R) 
ENDtl 
EACHPROM CDREV.P ;PRE-RELEASE LEVEL 
ff 8(CDREV.Pl,8(CDREV.P) 18(CDREV.Pl,B(CDREV.PJ 
EiJD~l 

PROM NUMBER, PATCHES 

;201 

;201 

;201 

;2~1 

FF Hao1,H3U2,HU03,HIU4 ;PRUH NUMBER IN EACH PROM ;201 
ff HIU0 1 HIU0 1 H~UO,Hl~0 ;PATCHES, ALUAYS ZERO FUR ASSEMBLIES ;2~1 

DATE 
EACHPROH CDDATE.Y ;YEAR ;201 
ff 8CCDDATE.Yl 18(CDDATE.Y) 18(CDDATE.YJ,B(CDDATE.Y> 
ENDM 
EACHPROM CDDATE.M ;RONTH ;2~1 

FF 8(CDDATE.Hl,8CCDDnTE.n),8(CDDnTE.Ml,8{CDDnTE.MJ 
ENDM 
EACr:PRDrl CDD~TE.D ;DAY 
FF 8CCDDATE.0) 13(CDDATE.Dl,8(CDDATE.D) 18CCDDATE.D> 
ENDM 

COHDITIOnAL ASSEMBLY FLnGS 
BI TO = SHMERRHIJ 
EACHPROH SlUlERRll\l 
FF B CSHtiERRmn, 8(SIH1ERRml), 8 (SHi'lERRH~I), 8 (SHMERRHl,l) 
ENDM 

;201 

;201 

1833 FILLER 
183•1 
1835 
1835 t 

1835 + 
1335 + 
1835 t 

1835 + 
1835 t 

~0019 0UOOOOOC 1835 + 
1835 f 

CCDlA 00000000 1835 + 
1335 t 

OD01B 0~000DCC 1835 + 
1835 t 

0001C 00000000 1835 + 

DUP 7 
EACllPROH C j ZEROS 
EACHPROM 0 ;ZEROS 
EnCHPROM 0 ;ZEROS 
EACHPROM 0 ;ZEROS 
EACHPROM 0 ;ZEROS 
EACHPROH 0 ;ZEROS 
EACHPROM 0 ;ZEROS 
Ff 8(0) 18(0) 18(0) 18(0) 
ENDr1 
Ff 8(0) 18(0) 18(0) 18(0) 
ENDll 
Ff 8(0) 18(0) 18(0) 18(0) 
ENDM 
fF 8(0) 18CC1,8(J) 18(0) 

;201 
;2~1 

;201 
;201 
;201 
j"2~ll 

;Wl 
;2~1 
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1835 t 

CC01D 000000CO 1835 + 
1835 t 

0001E 000~0COO 1835 + 
1835 f 

ZZOlF 0CC3CZCO 1835 + 
1835 ·~ 

1036 
1837 
1838 
1839 
18~0 

1841 

I 

ENnt1 
Ff S(C),8(0),8(0) 18(0) 
amn 
FF 8CU) 1 8(0),8(0J 1 8C~J 
ENDH 
FF 8(0) 18(0) 18(0),8(0) 
ENDl1 

; tlhen going bacf~ to bank 11 the next instruction address is 1102 

ORG Htt0100 
1842 GOTO.ONL: EUU $ 
1843 CON SYSPORT 

301CC BBXXOOOO 1844 
1845 

00101 D5XX00~2 1846 
00132 XXXX7140 1847 
031C3 XXXX714C 1848 
Z~104 XXXX7140 1849 
00105 XXXX7140 1850 

1851 
00105 B5XX0000 1852 
00107 BXF30107 1853 

1854 
1855 

I ~ SRCSEL 
corJ SC.BANKl 
I t SRCCTRL 
NOOP 
NOOP 
NOOP 
HOOP 
CQtj SC. BANKO 
I ~ SRCCTRL 
Jnr t 

;SWITCH TO BANK l: ONLINE CODE 

;DID NOT SUITCH TO BANK 1, HANG 

TITLE2 POWERUP DIAGNOSTICS 
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1ncr EJECT lCJQ 

1857 j 

1858 i POHERUP DIAGNOSTIC ERROR COVES 
135'3 j 

1860 PUP.OK: EQU D#~0000 ; NO H:ROR, SYSTEM READY FOR USE ;201 
1861 PUP.REG: mu Btt0aoc1 ;2911G REGISTER TEST fAtLURE ;201 
1862 PUP.CHE: mu Bttaa~rn ;CACHE/LOCAL MEMORY TEST FAILURE ;201 
1863 PUP.BUS: EQU Btt00011 i lll GH SPEED DUS PAR lTY ERROR ;201 
105 .. 1 PUP.SW1: EQU Bl\00100 ; SHARED fiEi10RY tlISCOllPARE ERROR ;201 
1865 PUP.Slll: EQU B~CUlOl ; SllnRED l1EMORY LOCAL PAR I TY ERROR ;201 
1866 PUP.SHO: EQU Il#O~l 10 ;SHARED MEMORY OPEN CABLE ;20J 
1867 PUP.SHR: EQU B~OOlll i SMARED MEMORY REr10TE PARITY ERROR ;2~1 

1868 PUP.UBI: EQU B#010~0 ;UBI FIFO TEST FAILURE ;201 
1869 i 
1870 PURUP: EOU $ ;POHERUP DIAGNOSTICS ;201 
1871 i DELAY fOR 5 SEC TO ALLOH TllE xnc, DRIVES ro COMPLETE RESET DIAGNOSTICS 

norns XXXXDSE.9 1872 IR Tlt1EDUT ;CALL DELAY 1 SEC ;203~1 
00109 XXXX0005 1873 IDAT 5 ;FOR 5 TIMES ;2n3U2 
0~l 0A XXXXDSEO 1074 PHRUPl: JR TErlPO ;CALL DELAY 1 MS ;201 
~0108 XXXXC3E8 1375 IUAT 1000 ;FOR 1000 TtMES ;2G3Cl 
~m~c DXF10C3C 1876 JSB DELAY!lS i ;Wl 
001~0 XXXXC1E3 1877 DECR TIMEIJUT ;DECREMENT NUMBER Of SECONDS ;20301 
oornE Bx2301 rn 1878 CJMP Z,PLIPDIAGS ;JF zrno, DOtiE l!AlTWG i ;·~~~~l 
~O lOF BXF3~ 10A l879 JMP PHRUPl i ;2o:rn1 

188~ PUPDJAGS: mu $ ;PO:lFl~Uf' DlAG~rnSTICS ;Wl 
1881 CLf.:.STK ;CLEAR SEQUENCER STACK ;2lH 
1881 + DUP 9 ;201 

00110 BXF301 ll 1881 t POPJMP H\ 
00111 BXFD0112 1881 + POPJ!lP $+1 
00112 BXfD~ll3 1881 ·r POPJHP $+1 

~~113 BXFB0114 lBBl + POPJtlP $+1 
U01!4 BXfBC115 1881 + POPJll? Hl 
00115 BXFB0116 1881 + POPJMP $+1 
00116 BXFB0117 1881 t POPJMP $+1 
00117 BXfB0118 1881 + POPJHP Hl 
00113 BXFDall '3 1881 t POPJ11P $+1 

1881 + ENDtl 
00113 XXXXD31f 1882 ZR ERR. CD ;CLEAR POWERUP ERROR REGISTER ;201 

1883 i REGISTER TEST 
001 lA BXF10137 1884 JSB AREGT ;SEE IF THE REGISTERS AND ACC WORK 
0011 B 1 XXXD85f 1885 RH ERR.CD ;CHECK FOR MESSAGES 
ZCllC BX23011E 1885 CJMP Z,$+2 ;PASSED REGISTER TfST ;201 
crnD BXF3012n 1887 Jl'iP PUPDIAG9 j2Ul 

1888 i CACHE/LOCAL MEMORY TEST 
0011E BXF101C2 1889 JSB CACHETST ;LOCAL/CACHE MEMORY TEST ;201 
CUl lf 1 XXXDi35f 1a9e RH ERR.CD ;CHECK FOR MESSAGES ;20l 
00120 BX230122 J891 CJtiP Z1 $+2 ;PASSED CACHE/LOCAL nEMORY RAM TEST ;Wl 
00121 BXF3C12A 18'32 Jl1P PUPD IA69 ;2Ul 

1893 ; STATUS BUFFER/SHARED MEnORY PLUS HIGH SPEED BUS TEST 
00122 BXF1020C 1894 JSB s:mEMTST ;SHARED MEMORY TEST i 2tll 
ic123 1XXXD85f 1895 RH ERR.CD ;CHECK FOR MESSAGES I l'",1r~ 1 

J ,'.Ul 

00124 BX230126 18% CJMP Z1 H2 ;PASSED SHARED nEMURY TEST ;:rn1 
C~125 BXF3~12A 1897 JMP PUPDIAG9 ;2~11 

t8'38 i UBI/AMPER!F !NTERfnCE TEST 
00126 BXf 102C2 1899 JSB UBIFT ;UNJVERSAL BUS INTERFACE FIFO TEST ;201 
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0~127 1XXXD85f 190C 
00120 nx23012n 1ga1 
00129 BXF3012A 1902 

19~3 

1904 
~012A BXflOCOA 1905 
oa12B XXXXD81F 1906 
0012C XXXXEB82 1907 
0012D BXF10409 1908 
U3J2E lXXXDSSF 1909 
u012r ex2303ao 191C 

1911 
1'312 

C013~ 1XXXD8SB 1913 
00131 1XXXD85C 1914 
0~132 1XXXD85D 1915 
00133 1XXXD85E 1916 
OU13~ 1XXXD85F 1917 
00135 XXXX7140 1913 
00136 BXF30130 1919 

1920 
1921 

RB ERR.CD 
CJMP Z,$+2 
Jl1P PUPD I AG9 

;CHECK FOR MESSAGES 
;PASSED UBI FIFO 

; ENO OF TESTS, NOTIFY XMC/OCP OF SUCCESS OR FnILURE 
PUPOIAG9: EQU S 

JSB IN JT AtlP ; JN ITI ALI ZE MtPEf·~ IF INTERFACE 
RA ERR.CD ;HOVE CODE TO ACC 
SETNA BIT5 ;BIT 5 INDICATES POHERUP MSG 
JSB ISUMSG ;lSSUE NSG FnC TO XMC 
RH ERR.CD ;IF CODE IS ZERO, EVERYTHlNG IS A-OK ••• 
CJMP Z,COLDlNIT ;GOTG INIT, UHICH GOES TO ONLINE CUDE 

; POWERUP FAIL, HANG IN LOOP OUTPUTTING REGS TO BUS FOR DEBUG 
PUPDIAGB: EQU S 

Rtl ADDR 
RH GD.DATA 
RH RD.DATA 
RH LOOPCtlT 
RH ERR.CD 
rlOOP 
JMP PUPO IAGS 

i ADDRESS FOR nn10~:Y TEST PDUERUP DIAGS 
;DATA FOR nEMORY TEST PUWERUP DIAGS 
;DATA AS READ FOR POWERUP DlAGS 
;LOOP CONTROL FOR PUWERUP DIAGS 
;ERROR CUDE FOR POWERUP DIAGS 
;WAIT FUR [J ro BE SEEN 
;AND REPEAT FOREVER 

TITLE2 PWRUP DIAGS - REGISTER TEST 

;201 
;2~1 

;2~1 

;201 
;201 
;201 
;2~1 

;2Ul 
;2Cl 
;2~H 

rm 
;2~n 

;201 
;:w1 
;:m 
; i'Ul 
;2\ll 
;2~1 
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1'322 
lQ")'J 

J.&..\J 

1924 
1'325 
1926 
1'327 
1920 
1929 
1930 
mi 
1')32 
1933 

00131 x:mE385 1934 
00138 BXf"10140 1935 
0013'3 BX73013D 1936 
0013A XXXXECOl 1937 
C0133 BX83013F 1938 
C013C BXF3013B 1939 

t940 
19•11 

0~130 XXXXD8ff 1942 
0013E XXfAOOOl 19•13 

1'344 
1945 

0013F XXfAD91F 1'34& 
1947 
1948 

0Cl4C XXXXD880 194'3 
0~141 XXXXDBB1 1950 
1:HH 42 x:moan2 195t 
Cal•l3 XXXXDB83 1 qc-') 

.1..!k 

GC144 XXXXD884 1953 
00145 XXXXD885 1954 
00146 XXXXD88ti 1'355 
0~147 XXXXD887 1956 
OOHS XHXD888 1957 
00149 XXXXD809 1950 
001-iA XXXXD88A 1959 
G014B XXXXDBBB 1%0 
0014C XXXXD83C 1%1 
cat•tD XXXXDBSD 1'362 
CUHE XXXXD88E 1%3 
0014F XXXXDBBF 1%4 
00150 XXXXD8'30 1%5 
~0151 XXXXD891 1966 
00152 XXXXD892 1%7 
03153 XXXXD893 1%8 
~~154 XXXXD8'34 1%'3 
00155 XXXXD895 1970 
~0155 XXXXD8% 1'311 
OD157 XXXXD897 1972 
00158 XXXXD8'38 1'373 
2~159 XXXXD899 1974 
~Cl5A XXXXD8'3A l '375 
C~l5B XXXXD89B 1976 

EJECT 

AR£GT 
29116 Register test 

The purpose of this test is to exercise the 29116 ram space 
{registers). This test will write a walking ones pattern to 
each register, read each ~attern back, and verify that it was good. 

AREGT: 

A:::EG.1: 

; 
AREG.9: 

AREG.X: 

I 

REGTST: 

EQU $ 

LD2NA BITl 
JSB REGTST 
CJMP tl,AREG.'3 
SHA urz, r~RA 
CJMP LINK, l~REG Ix 
JMP AREG.1 

mu $ 

;SET ACCUMULATOR TO l ;201 
;WRITE AND READ REGISTERS WITH ACC VALUE;2CJ 
;NEG FLAG MEANS fAlL ;201 
;SHIFT UP 1 BJT, LSB=0, HSB GOES TO LINK 
;RETURN If l BIT SHlFTED TO LINK ;2Ul 
;COtHINUE OTl!WllSE ;201 

IR ERR.CD ;INDICATE FAIL 
;20J 
;2Ul 
;201 
;2~H 

IDAT PUP.REG & RT~ ;AND RETURN 
mu $ 

ZR ERR.CD 
I & RTN 

EQU $ 

AR RO 
AR Rl 
A:~ R2 
AR R3 
AR lH 
Al~ f~5 

AR R& 
AR R7 
AR R8 
AR R9 
AR RlO 
AR Rll 
AR R12 
AR R13 
AR RH 
Af.: R15 
AR Rlt. 
AR Rl7 
AR R18 
AR Rl9 
AR R20 
A!~ R21 
AR R22 
AR R23 
Ai~ R24 
AR R25 
Al~ R26 
Ai~: R27 

;l~DICATE SUCCESS 
;AND RETURN 

;WRITE PATTERN IN ACC TO REGISTERS 

;2Ul 
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0015C XXXXD89C 1977 
C~l5D XXXXD89D 1978 
0015E IXXXD89E 1979 
G015f XXXXDB9F 1980 

1981 i 

AR R28 
AR R29 
AR R30 
AR R31 

1982 ;READS REGISTERS AND COMPARES 
1983 

ca160 XXXX910C 1984 
U0161 BX23Cl63 1985 
ual62 BXF301Cl 1986 
U0163 XXXX91Cl 1987 
C0164 BX230166 1988 
00165 BXF301Cl 1939 
C3166 XXXX9IU2 199~ 

02167 BX230169 1991 
00168 BXF301C1 1992 
00169 XXXX9103 1993 
0~16A BX23016C 1994 
0016B BXF301Cl 19~5 

Z316C XXXX9104 1996 
0~16D BX23216F 1997 
CC16E BXF301Cl 1998 
U~lGF XXXX9105 1999 
00170 BX230172 2000 
00171 8XF301Cl 2001 
C~172 XXXX91G6 2002 
00173 BX23C175 2003 
00174 BXf301Cl 2004 
00175 XXXX9107 2005 
00176 BX230178 2006 
~0177 BXF3C1Cl 2007 
00178 XXXX9108 2008 
00179 BX23017B 2009 
0017A BXF301Cl 2010 
0017B XXXX9109 2011 
QU17C DX23D17E 2012 
00l7D BXF301Cl 2013 
0017£ XXXX91CA 2014 
0017F 81230181 2015 
C~180 BXF301Cl 2016 
~0181 XXXX910B 2017 
~~182 BX230184 2018 
OC183 BXF301Cl 2019 
CC184 XXXX910C 2020 
00185 BX230I87 2021 
00186 BXF301Cl 2022 
00187 XXXX910D 2023 
0C18U BX2301Bn 2024 
00189 BXF301Cl 2025 
0018A XXXX910E 2026 
0018B BX23013D 2027 
0018C DXF301Cl 2028 
00180 XXXX91QF 2029 
0018E BX230190 2030 
G013r BXF301Cl 2031 

TORAY EXOR, RC 
CJllP Z1$+2 
JtlP REGTST9 
TORAY EXOR, Rl 
CJrlP Z, $+2 
JMP REGTST9 
TORAY EXOR, R2 
CJrtP z,sn 
JnP R£GTST9 
TORAY EXOR,R3 
CJMP Z,H2 
JMP REGTST'3 
TOF:AY EXOR, R4 
CJf1P Z, $t2 
Jt1P REGTST9 
TORAY EXOR, R5 
CJnP Z1$+2 
J!1P REGTSB 
TORAY EXOf:, R6 
CJMP Z1$+2 
JflP REGTST'3 
TORAY EXOR,R7 
CJMP Z,$+2 
Jr!P REGTST9 
TORAY EXOR, RB 
CJtlP Z,$+2 
JrlP REGTST9 
TORAY EXOR,l~~ 

CJMP Z1$+2 
JMP REGTST9 
TORAY EXOR, RlO 
CJMP Z,$+2 
JrtP R£GTST9 
TORAY EXOR,Rll 
CJl1P Z1$+2 
JMP REGTST'3 
TO~:AY EXOR,R12 
CJiiP Z 1 S+2 
JMP R£GTST'3 
rrnrnY EXOl{, Rl3 
CJl1P Z, $+2 
JMP REGTST'3 
TORAY EXOR 1Rl4 
CJMP Z, $+2 
JMP REGTST9 
TORiW EXOR, RlS 
CJr"JP Z I $ +2 
JMP REGTST'3 

i A:m CONTIUUE 

; ~:IGHT VALUE ? 
; YES - TRY NEXT REGISTER 
; NO - ERROR RETURN 
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C019~ XXXX911C 
llC1'31 BX23Cl'):3 
2g;92 BXF301Cl 
001 '33 XXXX'31 l l 
02194 BX2301% 
~0195 BXF301Cl 
00196 XXXX9112 
iHJl '37 BX23U 19'3 
CD198 BXF3D1Cl 
00199 XXXX'3113 
C019A BX23019C 
00198 BXF301Cl 
~~19C XXXX9114 
001'30 BX2301'3F 
Zal9E BXF301C1 
0019F XXXX9115 
~01A0 BX2321A2 
~OlAl BXF301Cl 
C01A2 XXXX9116 
001A3 BX2301A5 
001A4 BXF301C1 
ccrns :mm 11 
CilAG BX2301AS 
~01A7 BXf301Cl 
031AB XXXX9118 
0~1A'3 BX2301AB 
001AA BXF301Cl 
001AB XXXX911'3 
001AC BX2301AE 
DClAD BXF3C1Cl 
OOlAE XXXX911A 
CUlAf BX233tBl 
C0J BO BXF301CJ 
001a1 xx:m11 a 
001B2 BX2301B4 
03133 BXF301Cl 
C01B4 XXXX911C 
0~1B5 DX2301B7 
001B6 BXF3U1Cl 
00187 XXXX'H lD 
001B8 BX2301BA 
0218'3 BXF301Cl 
001BA XXXX911E 
001BB BX2301BD 
U01BC BXF301Cl 
\JCl BD XXXX911F 
iotBE BX2301C0 
UC 18F BXF301C1 

001Cl lXFflFBOO 

2~32 

2033 
2034 
2035 
2036 
2031 
2038 
203'3 
2a40 
2041 
2042 
2043 
2044 
2045 
2046 
20+7 
2048 
204'3 
2050 
2051 
2052 
2053 
2054 
2C55 
205f, 
2051 
2058 
205~ 

20&0 
20&1 
20&2 
2063 
2064 
2065 
2066 
2057 
2068 
2069 
2070 
20/l 
2072 
2073 
2~74 

2075 
2076 
2077 
2078 
207'3 
2080 
2~81 

2082 
2083 
2084 
2H85 
2086 

i DOIJE 

REGTST'3~ 

TORAY EXOf~, R16 
CJHP Z,$+2 
JMP REGTST9 
TORAY EXOR, Rl l 
rnw z, $+2 
Jf1P REGfSf3 
TORAY EXOR, Rl 8 
CJtlP Z, $+2 
J(lP REGTST9 
TORAY EXOR, Rl 9 
CJMP Z,$+2 
JllP REGTST9 
TURAY EXOR, R20 
CJMP Z, $+2 
Jllf' REGTST9 
TORAY EXOR,R21 
CJrtP Z,$+2 
JMP REGTST9 
TORAY EXOR, R22 
CJMP Z,H2 
JllP REGTST9 
TORAY EXOR,R23 
CJrif' Z, $+2 
Jt-lP REGTST'3 
TORAY EXOR, R24 
CJilP Z 1 'H2 
JttP l(EGTST9 
TORAY EXOR,R25 
CJl1f' Z, $+2 
JflP REGTsr·3 
TORAY EXUR,R26 
CJMP z,sn 
Jr'IP REGTST9 
T@AY EXOR,R27 
CJi'lf' Z,$+2 
J11P REGTST'3 
TORAY EXOR, R28 
CJr1P Z, $+2 
JMP REGTST9 
TORAY EXOR, R2'3 
CJMP Z1t+2 
JMP REGTST'3 
TORAY EXOR, R3~ 
CJMP z I $+2 
JMP REGTST9 
TORAY EXOR, R31 
CJMP Z,$+2 
JttP REGTST9 

rn 
I tt RTN 
NlH 
I & RTN 

;CLEAR fLAGS 
;AND RETURN 
;SEl NEGATIVE FLAG 
; AND RETURfJ 

TlTLE2 PURUP DIAGS - CACHE MEMORY TEST 

;2Cl 
;20t 
;201 
;2Ul 
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2087 
2088 
2089 
2090 
20'31 
2092 
20'33 
2094 
2095 
20% 
2097 
2098 
2~99 

2Hl0 
2101 
2102 
2103 
2rn4 
211}5 
2106 

001C2 XXXXD'31f 2107 
2108 

U~1C3 BBXXmrnu 210'3 
G~lC4 5XY.Xf"BC1 2110 
C01C5 BXF101CC 2111 
0a1c6 BX7301CA 2112 
001C7 BXF101El 2113 
001C8 BX7301CA 2114 
001c·3 urnxxxx 2115 

2116 
001CA XXXXD8ff 2117 
001CB XXFA0~02 2118 

2119 

EJECT 
;ttfllfll~illllllffllllllfllllllllfll!fflllffllllilllli!tlllllllllll 

I 

CACHE/LOCAL MEMORY POWERUP DIAGNOSTIC TEST 

This subroutine is a powerup diagnostic to test the local HSP 
mecory (aka cache ~e~ory>. 

; It has two phases. The first phase is an addressing test. 
Each location is written with its address. Then each location 
is read and co~pared. 

; Th2 s2cond phase is a bit pattern test. Jt writes, reads, and 
i coopares each location with repeating bit patterns of 01 1 l~, 

; 0~1 1 1101 all l's, and al 1 U' s, tie fore te=.t mg t~.e next 
; location. 

;ttlllll*lllllflflllllilff********'*************ll~lllillllllilllllf 

i 
CACHETST: EUU S 

ZR ERR.CD 
COU SYSPORT 
I ti SRCS£L 
HA & SRCSTAT 
JSB CADRTST 
CJtif' N1CACHETS9 
JSB CPATTST 
CJ t1P N 1 CACHETS9 
RTt: 

CACHETS9: mu $ 

;sm~T \HTH NO rn:~ORS 

;SELECT SYSPORT TO CHECK FUR ~RRORS 

;DISREGARD INITIAL PARITY ERRORS 
;TEST LOCAL ADDRESSING 
;Jf ERRORS, DON'T CONTINUE 
;TEST LOCAL WITH BIT PATTERNS 
i 
;R£TURN OK 

IR ERR.CD ;INDICATE ERROR AND RETURN 
IDAT PUP.CHE & RTN 

;i.lll 
; 2t]l 

;WI 
;201 
;2l11 
;2~1 

;2Ul 
;2~l 

;2~1 

;2Ul 
;201 
;2~1 

;201 
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212~ EJECT 
2121 ; 
2122 ; LOCAL CACHE MEMORY ADDRESSING TEST 
2123 ; 
2124 CADRTST: mu $ ;i:Ul 
2125 ; ;m I TE ADDRESSES 

lWJ CC XXXXD91D 2126 rn ADDR ;ADDR HAS ADDRESS TU lEST i 2[11 
2127 CADRTSTl: EQU $ ;201 

CO! CU XXX:<DBlB 2128 f~A ADDR ;COPY ADDRESS TO DATA ;2~1 

OOlCt XXXXD89C 212'3 AR GD. DA rn ;:rn1 
cn1cr Bxr101rn 2130 JSB CHIJRT ; \,lRJTE ADDRESS ;2Ul 
00100 xxrnx:m 2131 CRTN N ;ERROR ;201 
0D1Dl XXXXDD7B 2132 IUCR ADDR ; NEXT ADDR ;201 
00102 XXXX'HDB 2133 TOR IY AND 1 ADDR ;IF fff+l, DOIIE ;201 
C~1D3 XXXXOffF 2134 IDAT llt.Offf ;201 
U01D4 3X23C1D5 2135 CJMP Z, ·tn ;201 
C01D5 BXF301CD 2136 JMP CADRTSTl ;tlRITE t~EXT ADDR ;201 

2137 ; READ ANO COMPARE ADDRESSES 
C01DE, XXXXD91B 2138 ZR ADDR ;BEGIWHNG AGAW ;2~1 

2139 CADRTST2: EQU $ ;2~1 

00107 XXXXD81B 2140 RA ADDR ;COPY ADDRESS TO DATA ;201 
00108 XXXXD8'3C 2141 AR GD.DATA ;2~H 

CO! D9 BXf lClff 2142 JSB CURD ;READ AND COMPARE ;201 
001 DA XUAXXXX 2143 CRTH N ;ERROR ;201 
001DB XXXXDD7B 2144 HJCR ADDR i ilEXT ADDR ;201 
OClDC xx:m51B 2145 TORIY EXOR, ADDR ;If FfF+l, DOilE ;201 
C31DD XXXXlUCG 2146 !DAT H#IOCO ;2Ul 
001DE BX23~1E0 2H7 CJMP Z,$+2 ;2~1 

001Df BY.F3~1D7 2148 Jt1P CADRTST2 ;HRlTE NEXT ADDR ;201 
214'3 i oor;E, ALL OK 

~01 EC XXFAF901 2150 ZA & Rm ; l'.Ul 
2151 
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2152 
2153 
2154 
2155 
2156 
2157 
2158 

001El XXXXD'H8 215~ 

2160 
001E2 XXXXD8fC 2161 
Q21E3 XXXX5555 2162 
001E4 BXF10208 2163 
C31E5 XX7AXXXX 2164 
001£5 XXXXDB7C 2165 
CZ1E7 DXF10208 2166 
U01E8 xH.mxx 2167 
031£9 XXXXDBFC 2168 
001EA XXXX24'32 216'3 
~alEB BXf 10208 2170 
OClEC XX?AX:m 2171 
G~lED XXXXDB7C 2172 
UOlEE BXF1U208 2173 
0~1Ef XX7AX):XX 2174 
001F0 XXXXDBlC 2175 
001Fl BXFrn20B 2176 
0~1F2 XX7AXXXX 2177 
0~1f3 XXXXD91C 2178 
001f4 BXF102~3 217'3 
0~1F5 XX7AXXXX 2180 
001F6 XXXXDD?n 2181 
C31F7 XXXX951B 2182 
00lf8 XX XXl C00 2183 
001F9 XX2AXXXX 2184 
001fA BXF301E2 2185 

2186 

EJECT 
; 
; LOCAL CACHE MEnORY DlT PATTERN TEST. 
; SUBROUTINE ro TESf LOCATIONS IN CACHE MEMORY 
; ~HTH THE BIT PATTERNS OJ, rn, OGl, 110, ALL l'S, Aim ALL O'S. 
i 
CPATTST~ 

CPATTSTl: 

mu $ 
ZR ADDR 
mu $ 

;ADDR HAS ADDRESS TO TEST 

IR GD.DATA ;GD.DATA HOLDS TEST DATA 
IDAT 010101010101010101 ;f IRST TEST IS REPEATING Cl 
JSB CHEURC ;WRITE/READ/COMPARE TESf 
CRIN N ;ERROR 
SORR COHP,GD.DATA ;NEXT TESf IS lC 
JSB CHEURC 
CRHJ fl 
IR GU.DATA ; 
!DAT B:Q0100l001UUtU01~ ;NEXT TEST IS ~01 CHAS ODD PARITYl 
JSB CH£1.l~!C 

SORR CUMP,GD.DATA 
JSB CHE\IRC 
CRTN N 
NlR GD.UMA 
JSD CHEURC 
cRrn ri 
ZR GD.DATA 
JSB CHEllRC 
CRrn U 
UJCR ADDR 
TORI Y EXOR, ADDR 
!DAT BHOOC 
CRrn Z 
JMP CPATTSTl 

; 
;NEXT TEST JS llU CUDD PARilY) 

;NEXT TEST IS ALL I'S (llllllll) 

;LAST TEST IS ALL O'S (00000~00) 

i 
;NEXT ADDR 
; IF ff F + 11 DONE 

; TEST rl£XT ADDR 

;201 
;201 
;2~1 

;201 
;201 
;201 
;201 
;201 
;2~1 

;201 
;2~1 

r2i1 
;201 
;2Ul 
;2Ul 
; :rn1 
;2l11 
;201 
;nH 
j :~01 

;201 
; 2vH 
;201 
;2~1 

; 201 
;201 
;2~1 

;201 
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218/ 
2188 
2189 
21'30 
2191 
2192 

001FB 12XXD858 2193 
OOlFC 13XXD85C 2194 
~OlFD 3XF1UBAE 2195 
DOlFE XXfAXXXX 219& 

21 '3'7 
2198 
219'3 
2200 
2201 

CClFF 12XXD858 2202 
002nc 3XXXFSC1 2203 

2204 
~0201 XXXX911C 2205 
00202 BX23~204 220& 
00203 BXF33206 2207 
00204 DXf lCBAE 22CU 
03205 XXFAXXXX 2209 

2210 
221 J 

OC2G6 BXF10BAE 2212 
~0207 1XFAFB03 2213 

2214 

EJECT 
; 
; SUBROUTINE TO ~JRITE A LOCATIO:~ W CACHE t'1ttlORY, Tt!E ADDRESS IN ~DUR, 
; WITH A VALUE IN GD.DATA. 
; 
CHHRT: EQU $ 

RH ADDR ~ WCAR ;SET ADDR 
RH GD. DATA ti. IJCACHE ; AND t,WJTE DATA 
JSB CKSYSERR ;CHECK FOR CACHE OEnORY ERRORS 
RTN ;RETURN WITH N SET IF ERROR 

j 

i SUBROUTINE TO READ MD COMP{lF:E A LUCA l lON W CACl:t nHHJRY 1 THE 
i ADDRESS Irl ADDI~, lHTH THE VALUE {il 1]1).UA"JA. 
i 
CHRD: EQU $ 

l~H ADDR t \lCAR 
HA t~ RCACHE 

i COMPARE DA fH 

i SET ADD:~ 

; Aim READ DATA 

TORAY EXOR 1GD.DATA jACC = DATA? 
CJllP l 1 'H2 
JnP CHRD9 ;HISCOnPARE 
JSB CKSYSERR ;CHECK FOR CACHE MEMORY ERRORS 
RTN ;RETURN NEG SET OR NOT 

; MISCOMPARE, CHECK fOR OTHER ERRORS WHICH HAVE PRECEDENCE 
CHRD9: EQU $ 

JSB CKSYSERR ;CHECK FOR OTHER ERRORS 
;ERROR IF STATUS BAD OR NUT 

2215 i SUBROUTINE TO TEST A LOCATION IN CACHE MEMORY, THE ADDRESS IN ADDR, 

00208 BXf lalFB 
0~209 XX7AXXXK 
UC22A BXflUlFF 
CU2CB XXFAXXXX 

2216 ; imu A VALUE rn GD. DATA. uoEs A HRITE/Rrno1co11PARE ri:sr. 
2217 
2218 
221·3 
222~ 

2221 

2223 
2224 

i 
CMEl-JRC: mu s 

JSB CllURT 

JSB CHRD 
Rm 

;HRIT£ DAfA 

;READ AND COMPARE 
;RETURN WITH NEG SEl OR NOT 

TITLE2 PWRUP DIAGS - SHARED MEMORY TEST 

;2lil 
;201 
;201 
;:rn1 

;201 
;201 
;201 

;2~1 

;2~1 

;201 
. '"', Ji.IJA 

;201 

;20J 
;2Ul 
;2Cl 

i 2l1J 
;2lH 
;2CJ 
;·2~1 

;2UJ 
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2225 EJECT 
2226 ;ti[ilff!lllllllllllllllll*lllllfllflfllllfl!!llEi~flfflllliiillffl* 

2227 
2228 srnrns BUffER/SHM:ED tlE!lOf.:Y POUERUP DrnGiWSTIC TEST 
2229 
2230 This subroutin2 is a pouerup d1agnost1c to test the shared 
2231 aemory (aka status buffer). It is designed so that it will not 
2232 alter data needed by the other side (controller), in case tne 
2233 Gther s1de is online. 
2234 
2235 
2236 
2237 
.... ?.,,, 
L....,JQ 

2239 
2240 
2241 
2242 
2243 

It has three phases. The first tuo test all of raemory in 
"local ~ode", that doesn't affect the other side's memory. The 
last one will test reserved locations in both local and remote 
shared 11emory. 

The first phase is an addressing test of local shared memory. 
Each location of local share~ oecory is uritten with its 
address. Then each location is read and compared. 

2244 The second phase js a bit pattern test of local shared ~emory. 

2245 It writes/reads/coapares each location with repeating bit 
2246 patterns of 01, IO, 00J, 110, all 11 s, and all U' s, before 
2247 testing the next location. 
2248 
2249 The third phase does write/read/compare on both local and 
2250 remote shared mecory. Tvo consecutive locations within each 
225J drive status area are reserved exclusively for this testing. 
2252 This ~a~2s 32 pairs of two locations, each 128 locations 
2253 apart. Each Jocation w1lJ be tested with the b1t patterns used 
2254 above before testing the next location. 
2255 
2256 Shared Memory is used as D bits x 1000 hex locations, not J6 
2257 bits x auo hex as in raain online code. 
2258 
2259 In addition to checking for errors of the shared meraory, this 
2260 also checks for parity errors detected on high speed bus during 
2261 these operations. 
2262 

2263 ;*******************************~****************************~****** 
226·~ 

2265 
~020C BXF10BB6 2266 

2267 
~0200 B8XX0003 2263 

2269 
U020E BCXX0003 2270 

2271 
~020f B5XXCCC0 2272 
00210 XXXXD91F 2273 
00211 B2XXUC02 2274 
00212 13XXF900 2275 

j 

SHHERTST: EQU $ 
JSB CLRSYS 
CON Sllt1PORT 
I & SRCSEL 
cmJ SHMPORT 
I t~ DSTSEL 
CON SHC.RST 
I ~ SRCCTRL 
ZR ERR.CD 
CON SHERR & UCAR 
ZH ~ ~!CACHE 

;CLEAR BUS PARITY ERRORS 
;SELECT SHARED MEMORY AS SOURCE 

i AND AS DESTINATION 

;RESET SHARED MEMORY, CLEAR ERRORS 

i START !-HTll ND rn~!Of,~S 

; CLEAR SHr1£r10:(Y ERROR STATUS urnm 

;201 
;201 
;201 
;21:H 
;201 
;;~~H 

; 2l11 
;2~H 

;201 
;201 
;LltJ 

2275 
~0213 BXF103F4 2277 JSD SET. ID 

Al~ m!Pc 
JSB DELAYt1S 

; INlTlAl.IZE ID LOCATION Al~D ACC l·llT!i ID ;201 
CC21~ XXXXD8B~ 2278 ;USE rn AS PARAr'l rim HELAY j"2Ul 
0~215 BXF10C30 2279 ;DELAY TlME DEPENDANT UN ID ;2U1 
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00216 BXF10285 228~ 

00217 BX730221 2281 
2282 

~0218 BXF10224 2283 
00219 BX730221 2284 
2021A BXF1~23C 2285 
002tB BX730221 2286 
U021C BXF10245 2287 
C02ID 3X73U221 2283 

2289 
~~21E BXFiC23D 22SU 
OU21F BX733221 2291 
20220 1XFAF9Z3 2292 

2293 
2294 
22'35 

0~221 BXF1029D 2296 
00222 BXF102A2 2297 
00223 lXFAFBOC 2298 

22'3'3 

JSB SHOff LN 
CJnP rJ, SHMEMTS9 

JSB LADRTST 
CJMP N, SlHIEMTS~ 
JSB Lf'ATTST 
CJMP N, Slll1EMTS9 
JSB RF'ATTST 
CJUP ti I SIHIEllTS'3 

JSB SHONLU 
CJflP r:, SiHlEIHS'3 

;TELL OTHER SIDE STARTING SHHEN D!AGS ;2Cl 
;2u1 

;TEST LOCAL ADDRESSING 
;IF ERRORS, DUH'T CUHTINUE 
; TEST LOCAL lllTH BlT PATTERNS 

I 

;TEST REMOTE WlTH BIT PATTERNS 

, ~1u1 , .. u. 

;201 
j 2~1 

;2vH 
;Wl 
; 2~)1 

; TELL OTHER S!DE DlliJE \lllH SrmEil DlAGS i 2~1 

ZH & RTN ;RETURN OK 
; ~~IH 
;2~H 

; ERROR, GET STATUS ERROR BITS AS SAVED BY CKSHERR. 
; ERRORS ARE CHECKED JU ORDER UF PRECEDENCE 
SHMEMTS9: EQU S 

JSB SHO;JUl 
JSB SHE:\R.CD 
NUI & RTU 

; TELL UHIER SlDE DOrff IH TB SHnEM DIAGS 
;CALCULAfE SHARED f1Er1URY ERROR CUDE 
;SET NEG AND RETURN 

; ·2~1 
;2~11 

;201 
;201 
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23~~ EJECT 
23a1 ; 
23~2 ; LOCAL SHARED MEMORY ADDRESSl~G TEST 
2303 j 

230'1 LADRTST: EUU $ i i'Ol 
2303 llRITE ADDRESSES 

C0224 XXXY.DSFB 23~f, IR ADDR ;ADDR HAS ADDRESS TU TEST ;2Ul 
00225 XXXX3000 2307 IDAT H~3000 ; nI rs 1 ') ~ .... iJ. 13 SET FOR LOCAL NODE ;201 

2308 LADRTSTI: EQU $ ;nn 
~rn226 XXXXD81B 230~ RA ADDR ;COPY 11DDRESS TO DATA ;2~1 

00227 XXXXC4DC 2310 TOAIR AND,GD.DATA ;USING LOWER B BlTS ;2~1 

00228 XXXXOGff 2311 IDAT HtCCff ;201 
00229 BXF1026C 2312 JSB SHIJRT ; HRITE ADDRESS ;2UI 
0022A XX7AXXXX 2313 CRTN ti ;201 
03228 XXXXDD7B 2314 IrJCR ADDR ; NEXT ADDR ;201 
0022C XXXX'HDB 2315 TORIY AND,ADDR ;IF ffHI, DO:lE ;201 
00220 XXXXOFFf 2316 IDAT HttOFff ;201 
oe22E BX23C230 2317 CJMP z, $+2 ;2Ul 
C~22F BXF30226 2318 JMP LADRTSTl i URITE UEXT nDDR ;201 

2319 READ AND COMPARE ADDRESSES 
~323~ XXXXDSFB 232~ rn r1DDR i BEGIWHrJG AGAW ; 201 
UC231 XXXX3CGC 2321 IDAT H#3000 ;2~1 

2322 LADRTST2: mu $ ;WJ 
g1J232 XXUD8IB 2323 Ri~ ADDR i COPY ADD!ZESS TO UAfA ;·ztH 
~U233 XXXXC4DC ')'·11).; 

... .Ji.'t TOAIR AND,GD.DATA ;USING LOWER 8 BITS ;201 
ocn~ XXXX~Cff 2325 rDAT :1~~~fF ;2lH 
00235 BXF10275 2326 JSB SHRD ;READ AND COMPARE ;2U1 
uti·'.l·:ii: 

iJ.:.\JU XX?AXXXX 2327 CRHJ ii ;~~tH 

00237 XY.XXDD7B 2328 INCR ADDR ;UEXT ADDR ;2iH 
U~233 XXXX94D8 232'3 fORlY AND,ADDR ;rr nn1, DOilt ;2Hl 
UU239 XXXXOFff 233a JDAT H!WFFf i i'~lj 
UU23i1 XX2AXXXX 2331 CRTrl z i RETURN U ( rH ZERO fLAG ;2Ul 
0C23B BXF30232 2"'J" ,J,,;i. Jl'lF' LADRTST2 i ~IF!ITE NEXT ADDR ;2(11 

')'J'J'J .. """ 
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2334 
'j'J')r ... ..,..,J 
2336 
2337 
2338 

C023C XXXXD8fB 2339 
0023D XXXX3000 2340 

2341 
C023E BXf 10254 23~l2 

CC23F XX7AXXXX 23,l:3 
CC2•rn Y.Y.XXDD7D 234'1 
00241 XXXX'34DB 2345 
00242 XXXXOFFF 23·16 
OU243 Y.X2AUXX 2347 
OU24i BXf3U23£ 2348 

2349 

EJECT 

LOCAL SHARED MEHORY DJT PATTERN TEST 
; 
LPATTST: EQU $ 

IR ADDR 
IDAT Htt30~0 

LPATTSTl: EQU $ 

JSB PATTST 
CRIN N 
rncR ADDR 
TURIY MlD, ADDR 
!DAT H~CFff 
rnrn z 
JnP LPA TTSTJ 

;ADDR HAS ADDRESS ro TEST 
;BITS 12 & 13 SET FOR LOCAL ~ODE 

i TEST :n Tll D] ff E:mn VALUES 

i HEXT ADDR 
;{F ffftl, DUNE 

; TEST rHTf AllDR 

;201 
;201 
;201 
;2~1 

;201 
; '2Ul 
j'.:'Ol 

;2\H 
;2Ul 
;·?.~H 

;i'Ul 
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2350 
2351 
2352 
·•"'\t:•l ..:.,;,J,) 

2354 
00245 XXXXD31E 2:355 

2356 
UU246 XXXX803E "2357 
oa247 XXXXC49B 2358 
00248 XXXX003E 235'3 
C~249 XXXXCClB 2360 
0~24i~ Dff10254 2351 
0024B XX7AXY.XX 2362 
0024C x:moo?B 2363 
C~24D BXf 10254 2364 
0024£ XX7AXXXX 2365 
C~24F XXXXDD7£ 2366 
0025~ XXXX'35u:: 2357 
u325I XXXX0020 2368 
00252 XX2AXXXX 2353 
00253 BXf30246 2370 

2371 

EJECT 

REMOTE SHARED MEMURY BIT PATTERN TEST 
i 
RPATTST: mu $ 

rn LOOPCtlT ; LOOP fHlWUGH EACH UR IVE STATUS 
;2'iH 
; ·zt~ 1 

RPATTSTl: ELlU $ ;2~1 

;MULT BY 64 1 DR1VE STATUS AREA SIZE ;2Yl 
; ADD OffSf.T FOR A TST LOC IN SllARED nH1 ; 201 

RTlrn 61 LOOPCtH 
TOAIR ADD,ADDR 
!DAT SHli.TEST 
St:RR UPZ,ADDR 
JSB PATTST 
CRTU r~ 

HlCR ADDR 
JSB PATTST 
CRTN II 

;WORD ADDR TO BYTE ADDR, MULT BY 2 
;TEST FIRST BYTE WlTH DIFFERENT VALUES 

i TEST NEXT BYTE 

INCR LOOPCNT ;~EXT DRIVE 
TORIY EXOR,LOOPCNT ;IF 31+1, DONE 
IDAT 32 
CRTN Z 
JMP RPATTST1 ;TEST NEXT DRIVE STATUS AREA 

i 2~ll 
;iUl 
;201 
;20J 
;2Cl 
;2GJ 
;201 
;201 
;2~1 

; 2(11 
;201 
;201 
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2372 
2373 
2374 
•"1"1"7C 
f...ji.J 

2376 
2377 

U0254 XXXXDSFC 2378 
00255 XXXX0355 2379 
OC256 BXFl0281 2380 
0~257 XX7AXXXX 2381 
G0258 XXXXD8FC 2382 
00259 XXXXG~AA 2383 
~025A BXF1028t 2384 
ca2sr: l:X7AXXXX 2385 
~IV)Cf• 

l:Ji..Jr..· XXXXD8FC 2386 
CC25D xxxrno49 2387 
C\J25E DXF1C281 2388 
0a25r ff/AXXXX 2389 
00260 XXXXD8FC 23'30 
C~261 XXXY.3~B6 2391 
00262 BXf 10231 23'32 
00263 XX7AXXXX 2393 
C~J264 XXXXD8fC '23'34 
00265 xxrnrnrr 2395 
00266 8XF10281 23% 
00267 XX7AXXXX 2397 
00268 x:musrc 2398 
00269 XXXXG000 2399 
00261) BXF1U231 2.-rnc 
~026D XXF~XXXX 2401 

24~2 

EJECT 

; SUDROUTWE TO TEST A LOCATIGr4 W SHARED t1£t10RY, TllE ADDRESS IN ADDR, 
; HITH THE BIT PIHTERNS 01 1 1C1 U~l, 11~ 1 ALL l'S1 AflD ALL O'S. 
; 
PATTST: EQU $ 

IR GD. DATA ;DATA HOLDS TEST DA fA 
IDAT Btt01010101 ; fIRST TEST IS REPEATING 01 
JSB SHURC ;HRITE/READ/CONPARE TEST 
CF:TN ri ;rnROR 
IR GD.DATA i 
IDAT B!i1Cl01010 i rJEXT TEST IS REPEATING 10 
JSB SH\J:~C 

CRrn U 
lR tm.DATf'\ ; 
IDAT B~OlU01001 ;NEXT TEST IS REPEATING 0~1 

JSB SH\IRC ; THIS HAS ODD PAlWY 
CRTU rJ 
IR GD. DATA i 
lUAT Br. JO l H11 Hl ;NEXT TEST IS REPEATING JIU 
JSB SHURC ;TH1S HAS ODD PARITY 
crn~ N 
lR GD. DATA i 
IDAT Bmllilll ;NEXT TEST IS ALL I'S 
JSB SH\lRC 
cxrn N 
IR GD. DATA i 
IDAT B~uoaa~acc ;LAST TEST IS ALL O'S 
JSB SH\rnC i 
RTN i DDr~E, RETUR~ WITH U SET OR NUT 

; 2'11 
;2Gl 
;2UJ 
;21H 
;2EH 
;2~H 

;2~1 

; 2ill 
;2lH 
;2iH 
;201 
; ·,~~H 
;nn 
;2LH 
j 1·~1 

;201 
;n11 
; /.Ul 
;2~1 

;:m 
;2Ul 
;2lH 
;2~1 

;2~1 

;201 
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24C3 EJECT 
2404 i 
2405 ; SUBROUTINE TO ll~!ITE A LOCATIU~ IN SHARED r1E110RY, TllE ADUf{fSS w AUDr~, 
2406 ; WITH A VALUE 1N GD.DATA. 
24[17 ; 
2408 SHURT: mu $ ;n11 

0026C 8XF1CB9E 2409 JSB CKSllERR ; CHECK fUR Sl!ARtD tltrl\JRY rn:WRS ; ·21J 1 
00260 XX7AXXXX 2410 CRTN N ;ERROR ;101 
UG26E 14XXU858 2411 Im ADDR ~ \IUA TA ; SET ADDR ; ~~tl l 
CG26f XXXX7140 2412 rmoP , ;:w1 
ci21u 14XXDB5C 2413 RH GD.DATA ~ UUArn ;AilD tmITE DArn ;·2u1 
G0271 XXXX7140 2414 NUOP ;DELAY TO ALLOW REMOTE WRlTE (lf A~Y) ;201 
00272 XXXX7140 2415 tlOOP ; ; ·2~1 l 
00273 BXflOB9E 2416 JSB CKSHERf.~ ; CHECl( FOR SilARfD ilEnURY ERF:ORS ; 2C l 
C0274 XXFAXXXX 2117 RTN ;RETURn UITH N SET !F ERROR ;2Ul 

2418 
2419 i SUBROUTINE TO READ AND COMPARE A LOCATION IN SHARED MEMORY, THE 
2420 ; ADDRESS IN ADDR, HITH THE VALUE {N GD.DATA. 
2~}21 j 

2422 SHRD: EQU $ 

00275 BXF10B9E 2423 
Z0276 Y.X7AXXXX 2424 
00277 14XXD85B 2425 
CC278 XXXX714G 2426 
00279 4XXXF8Cl 2427 

2•128 
~027A Y.XXX911C 2429 
0U27B BX2302/D 2430 
OC27C BXF3~27f 243J 
00270 BXF1099E 2432 
0027£ XXFAXXXY. 2433 

2434 
2435 

0~27F BXF1089E 2436 
~0280 lXfAfB~U 2437 

.. ) .. 1'}0 
i.7\JU 

2439 

JSB CKSHERR 
CRrn N 
RH ADDR & tmA TA 
NOOP 
HA ~ RDATA 

COMPARE DATA 

;CHECK FOR SHARED MEMORY ERRORS 
;ERROR 
;SET ADDR 
I 

; AND READ Di~ TA 

TORAY EXOR,GD.DATA ;ACC = DATA? 
CJr·lP Z, $+2 
JHP SHRD9 ;MISCUMPARE 
JSB CKSHERR ;CHECK FOR SHARED MEMORY ERRORS 
RTN ;RETURN NEG SET UR NUT 

; MISCOllPARE, CHECK FOR OTHER rn:WRS \HHCH HAVE Pl~ECEDENCE 

SHRD9: EQU $ 

I 

JSB CKSHERR 
iHH & RHl 

;CHECK FOR OTHER ERRORS 
;ERROR If STATUS BAD OR NUT 

i SUBROUTINE TU TEST A LOCATION IN SHARED MEHORY, THE ADDRESS IN AbDR, 
; WITH A VALUE !N GD.DATA. DOES A URlTE/READ/CUMPARE TEST. 

2HJ ; 
2442 SHHRC: 

00281 BXF1026C 2443 
~C282 Y.X7AXXXY. 2444 
C0283 BXf 10275 2445 
~e284 XXFAXXXX 2446 

2447 

mu $ 
JSB SHtlRT 
CRTN N 
JSB SURD 
RTN 

;\lRITE DATA 
jERROt'~ 

;READ AND COHPARE 
;RETURN WJTH HEG SET OR NUT 

;2~1 

;Wl 
;2\:H 
;201 
;201 

;Wl 
;201 
;2CI 
;'ltH 
;£01 

j/'.~l 

;2~H 

;2~1 

i L'Ul 
j2~1 

;2Ul 
;2~1 
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2448 EJECT 
2449 
2450 SUBROUTINE TO INFORH THE OTf!ER CONTROLLER THAT WE ARE TESTING 
2451 i SHARED nEMORY, AND TO NOT WRITE TG LlUR SHARED MEMORY. 
2452 ; IF BOTH ARE DOING DIAGS, THE SECOND CONTROLLER WILL WAIT FOR 
2453 ; THE FIRST TO COMPLETE DIAGS. 
2454 
2455 

00285 XXXXD8E9 2456 
00286 XXXX1388 2457 

2458 
0~287 XXXXF8El 2459 
00288 XXXX03E8 2460 
00289 BXF10C26 2461 
CQ2Bn XXXXC1E9 2462 
00288 BX23a293 2463 
CC28C XXXXDBEC 2464 
GC28D XXXX~03F 2165 
C028E BXf 1088~ 2466 
U02Bf BX73U293 2467 
0029e XXXX95~B 2468 
00291 XXXX00~3 2469 
~0292 BX23C287 247U 

2471 
00293 B2XXCOU2 2472 
00294 13XXF9UO 2473 
00295 XXXXD8EB 2474 
G0296 XXXX00~3 2475 
00297 BXFlUBBD 2476 
00298 XX7AXXXX 2477 
03299 XXXXD8EO 2478 
C029A XXXX07DO 2479 
~029B BXF1GC3C 2480 
ci29c IXFAF900 2481 

2482 

I 

SHOFFLN: 

SHOFFLNl: 

SHOFFLN2: 

mu $ 

IR T Ir1EOU f 
IDAT 5000 
mu $ 

IA 
!DAT lOC~ 

JSB DELAY 

;2CH 
;MAXIMUM UAIT ;201 
;OF 5 SECONDS (5000 CALLS TO DELAY IMS) ;2Bl 

;201 
;DELAY IOD~US = IMS ;201 

;2~1 

i 2lll 
DECR TIMEOUT ;If WAIT TOO LUNG, JUST CUHTlNUE ;2~1 

CJnP z, SttaffLN2 ; 2u I 
IR SlH1ADDR ; READ DOUPDATE ; 2111 
IDAT DOUPDATE i /UI 
JSB SHf1lW ; 2\H 
CJMP r~, Sr!UFFL:l2 i l f WWR, ASSUflE ITS Bf CAUSE Of P~J~ UP inn 
TORIY EXOR,SHMUATA ; [f 3, urnrn IS DOING s:mrn DlAGS, UAlr ;:rn1 
JDAT Hrt3 i i /'.~lJ 
CJMP Z,SHOffLNl ;ELSE, UK TO START D1AGS OURSELVES ;2Hl 
EQU $ ;it11 
cur: SHrnR & IJCAR ; CLEAR S!if1Er10:~Y rnrnR srn TIJS uoirn ; :rn I 
ZH & t,JCACHE ; LlH 
!R SHMDATA ;URifE Offl[NE CODE ;2Ul 
!DAT Hi3 ;UF 3 ;2~1 

JS8 SHilllRT i TO DIJUf'DA TE ; 2C 1 
CRTN N ;201 
IR TEMP~ ;WAIT 2 SECONDS C2UUUMS) ;201 
!DAT 2COO ;TO INSURE OTHER SlDE Will SEE OFFLINE ;201 
JSB DELAY MS ; 2\H 
ZH & RTU ;THEN RETURN WlTH ZERO FLAG SET 

2483 SUBROUTINE TO INFORM THE OTHER CONTROLLER THAT WE ARE DONE TESTING 
2484 SHARED nEMORY, AND TO RESUME URITES TO OUR SHARED MEMORY 
2485 i 
2486 SHotlLN: 

CD29D XXXXD9~B 2487 
~029E XXXXDBEC 2488 
~c29r xxxx~~3F 2489 
~U2AU BXF1GB8D 2490 
OU2Al XXFAXXXX 2491 

24'32 

EQU $ 
ZR SHi'lDM~ 

IR SHMADDR 
IDAT DOUPDA TE 
JSD SHtHIRT 
RTN 

;URITE ONL{NE CODE OF ZERO 
;TO SHARED MEMORY LOCATION DOUPDATE 
;IN DR!VE 0 AREA 
I 

;RETURN WITH NEG SET [f ERROR 

;2~1 

;2Ul 
;201 
;2~H 

;1.~l 

;2Ul 
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2493 
249,1 
2495 
24% 
2497 
2498 
249'3 
rnrn 
25tll 
2502 
25U3 
2504 
25~5 

25~6 

2507 
302ft2 B2XX2C02 2508 
C02A3 3XXXf8Cl 250'3 

2sn: 
002A4 XXXXD8ff 2511 
002A5 XXXX0C05 2512 
032A& XXXX£180 2513 
002A7 BX2302A9 2514 
GJ2AB xxrnxxxx 2515 
r•11')!\0 XXXXE38C 2515 iJfU.rlJ 

002AA BX2302AC 2517 
C32AB XXFAXXXX ·iC-1 n 

.:..J.O 

002AC XXXXE580 2519 
OC2AD BX2302AF 2520 
C32AE xxrnxxxx 2521 

')C'"•)·~ 
.:..J .. &.. 

')C'?'I 
.:..J .. ,) 

U~2AF XXXXD8FF 2524 
0028~ xxxrn~~6 2525 
U~LBl XXXXE980 252:; 
Jrj"iTr'i 

ULUL BX2302B4 2527 
00283 XXfAHXX 2528 

2529 
tj02B'1 Y.XXXD8Ff 2530 
002B5 xxxrn~a1 25:31 
002B6 XXXXE783 2532 
002B7 BX2302B'3 •)C'"•,·1 

.:,..J.,j.J 

~rn2BB XXfAXXXX 2534 
2535 
2547 
2548 

002B9 XXXXDBFF 2549 
002BA XXXX0003 255C 
002DB B2XX0~~1 2551 
002BC 3XXXF8Cl 2552 
002BD BX2302BF 2553 
002BE XXF1mxx 2554 

l'\C'C:C: 
.'...J.J.J 

0~2BF XXXXDBff 2556 
ug2co XHXOOM 2557 
a02c1 XXFAXXXX ?C:C:O 

a..U..JU 

j 

EJECT 

sunROUTirJE TO sn THE REG 1 s1u ERR. en rnr: 11 s11Af.:rn r;rno~Y £RROR. 
ERR.CD WILL ns DEFINE FOR PUWERUP DIAGNOSTlCS: 

3 Hl GH SPEED BUS PARJTY ERROR 
4 SllARED MEMORY H !SCOfl?A:~~E ERROR 
5 SHARED MEMORY LOCAL PARITY ERROR 
6 SHARED MEMORY OPEN CABLE 
7 SHARED MEMORY REMOTE PARITY ERROR 

THIS SUBROUTINE IS USED BY SHARED MEHORY POWERUP DIAGNOSTICS 
AilD BY SHARED fiEMOl~Y OffUNE DIAGNOSTICS. 

SHERR.CD: EQU $ 

i 

CON SHERR & WCAR 
BA & RCACHE 

IR ERR.CD 
IDAT PUP I SHL 
TSTNA SHS.ADRL 
C.Ji1P Z1 $+2 
F.'.HJ 
TSTrlA SHS I i~DRli 

CJMP Z,$+2 

TSrnA SUS.DATA 
CJHP Z, ·~+2 
Rm 

IF SH11£F-:RHU_£Q_l 

ELSE 
E:rn IF 

IR ERR. CD 
IDAT PUP. StlO 
TSTNA SHS.OPEfl 
CJHP Z, $+2 
!HU 

IR £RR.CD 
!DAT PUP. sm~ 
TSTNA SHS.RPAR 
CJMP Z, $t2 
RTN 

IR ERR. CD 
!DAT PUP.BUS 
CON SYSERR & WCAR 
HA li RCACHE 
CJMP Z1$+2 
RTrl 

If.'. Erm. CD 
IDAT PUP.SHH 
fr~TN 

;SET BAD STATUS FROM CACHE 

;LOCAL PARITY ERROR IF .•• 

;LOW ADDRESS PARITY ERROR, 

; HIGH ADDRESS PA:~ I TY ERROR, 

;OR DATA PARITY ERROR. 

;OPEN CABLE ERROR {f,,, 

;OPEN CABLE, SHHEM nor CONHTECTED. 

;REMOTE PARITY ERROR If •••• 

;REMOTE PARJTY ERROR STATUS. 

;BUS PARITY ERROR If a I a 

;ANY SYSPORT ERROR BJTS SET 

;MISCOMPARE ERROR If.. I 
;NO OTHER ERIWR. 

; 2(11 
;2~1 

;201 
;201 
;20J 
; :rn1 
;201 
;2Ul 
;2Ul 
;2~1 

j2~1 

;2Ul 

j 201 
;i'~l 

;201 
;2l11 
;~~H 

;nn 
; 2~H 
;::'01 
;2~H 

j ~1 01 

;2DJ 
;201 
;201 
;201 
;201 
;2~1 

;201 
;2~1 

;2~1 
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2361 EJECT 
2562 ;tllllJlllilffllllllll!fflllffllEffll!~!llfllllflllJl~~§~{l~JXJ 

2563 
2564 U-BUS INTERFACE BOARD TEST 
2565 
25&6 This subroutine tests the UBI board. It writes, reads, and 
2567 coopares the values U to FFFF tnrough the UBI FlfU. It checks 
2568 for proper UBI status throughout. After 2ach transfer, SYSPURT 
2569 is checked for noted parity errors. 
257a 
2571 Values are written to the FlfO until full, then three values, 
2572 36 bits, are read back and coillparert, and tnen raore values are 
2573 written. 
2574 
2575 The test ends once all the values have been written, t~e data 
2576 not yet read is left in the FIFO. 
2577 
2578 Special diagnostic controls, buiJt ir.to the UBI, are used so 
2579 that data is both written and read by tne HSP. 
2580 
2581 Status bits for writes are tested on the first three words 
2582 only. 
2583 
2584 
2535 
2586 
2586 + 

UBI FT: EQU $ 

SRC.AMP 
IF DAfH(_£Q_O 

002C2 BBXX000F 2386 + 
2586 + 
2585 t 

i58G + 

CON AMP.PORT ~ SRCSEL 

002C3 BXf 10C0A 2587 
002C4 XXXXD91C 2588 
002C5 XXXXD91D 2589 
Z02C6 XXXXD91E 2590 

25'31 

ELSE 
Erm IF 

259J + IF BANK_rn_e 

Et:Df'l 
JSB WI TAl1P 
ZR GD.DATA 
ZR RD.Dim 
rn LOUPCrH 
DST.AMP 

;IN(TIALIZE AHPERIF INTERFACE 

;TEST 65K l"INES 

002C7 BCXX000F 2591 t CON AMP.PORT & DSTSEL 
2591 + ELSE 
25'3 l t END IF 
2591 + 
2592 
2592 + 

002CB BBXXHOOF 2592 + 
2592 + 
25'32 + 
2592 + 

£r@i 
SRC.llriP 

IF BAUK_EOJ1 

ELSE 
END IF 

CON AMP.PORT & SRCSEL 

ENDi'i 

;2iH 
;2~1 

;21Jl 
;2~11 

2593 LD2tJ'{ AC I D~RAP ;SET DIAGNOSTIC BlT ;201 
002C9 16XXE196 2594 
oa2CA XXXXE586 2595 
802CB XXXXE182 2596 
002CC XXXXE382 2597 

Ca2CD 6XXX£2C0 2599 
002CE 8X23~2DO 2600 

I & ALU & DSTCTRL 
LD2NA i\OUTRDY 
SETNA REG.A 
SETNA REG.B 
TOD11 AND If lRY 
I & DSTSTAT 
CJMP Z, $+2 

;CHECK FOR NU AOUTRDY, REG.A, OR REG.B ;201 
;21H 
1 "H~i 
, ... I~ 

;201 
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U~2Cf BXF3U33E 2S~J 

26~2 

002DO BXC302D2 26~3 

G02Dl BXF303UC 2604 
002D2 XXXXDD7C 2605 
00203 XXXX9CDC 26~6 

00204 XXXXCfff 2607 
26U3 

00205 14XXD85C 2609 
002D6 XXXX7140 2610 
00207 6XXXFBC1 2611 
oa2D3 XXXXE180 2612 
0~209 BY.23033E 2613 
~i2DA 3Xf 10BAE 2611 
0~2DB BX73~33B 2615 

2616 
2615 -} IF BA:!K_EQ_O 

JtlP UBlf T9 

CJMP DSTfWY 1 $+2 
JflP IJB[fT4 
!NCR GD.DP1TA 
TORIR AND,GD.DATA 
!DAT H~~Fff 
1rn GD. DArA 
I ~ ~!DATA 

llOOP 
llA tt DSTSTAT 
TSTNA REG.A 
rnlP Z,UBIFT9 
JSB CKSYSERR 
CJrtP N, UBIFTS 
s:~c. AMP 

;USE O~LY 12 BITS 
; lST wmE 

;TEST FOR REG.A 

;CHECK FOR PARITY ERRORS 

OC2DC BBXXOH0F 2616 + COH AMP.PORT ~ SRCSEL 
2616 + ELSE 
2616 ~ ENDIF 
2616 + E~DM 

2617 
002DD XXXXDD7C 2618 
UU2DE XXXX~CDC 2619 
~02DF XXXXBffF 2620 

·1r•', 
LOL...t 

~02£0 14XXD85C 2622 
U~2El XXXX7t4C 2623 
0~2£2 6XXXF8Cl 2b24 
CC2E3 XXXXE380 2625 
2~2£4 BX23~33£ 2626 
CU2E5 BXf lOBAE 2627 
ca2E6 BX73033B 2628 

U02E7 BBXXCOCF 

262'3 
2629 + If BAW(_£Q_O 
·lr •'"11--, , 

i..Oi..J T 

2629 + ELSE 
262'3 + BlDif 

INGR GD. DATA 
TURIR AND,GD.DATA 
IUAT H~0fff 

l<H GD. DArA 
I & ~!DATA 
NUOP 
HA ~ DSTSTAT 
TSTHA REG. B 
CJNP Z,UBlfT9 
JSB CKSYSERR 
CJNP r~ 1 UBJFTB 
SRC.AMP 

;USE ONLY 12 BITS 
; 2ND :Jr.; I TE 

;TESr FUl~ F:rn.B 

;CHECK FUR PARITY ERRORS 

CON nMP.PORT & SRCSEL 

2629 + ENDM 
2630 

C02E8 XXXXDD7C 2631 
GC2E3 XXXl9CDC 2632 
002EA XXXXOFFF 2633 

2634 
002EB l4XXD85C 2635 
~G2EC XXXXJ14U 263G 
ca2ED XXXX7140 2637 
UC2EE 6XXXF8Cl 2638 
CQ2Ef XXXXE5BO 2639 
~~2F0 BX23033E 264~ 

C02Fl BXflUBAE 2641 
C02f2 BX73C33B 2642 

2643 
2643 + 

002F3 DBXX000f 2&43 1 

IF BANK_EOJ 

!NCR GD.DATA 
TORlR AND,GD.DATA 
IDAT H#Ufff 
RH GD. DATA 
I ~ ~!DATA 

NOOP 
iJUOP 
HA & DSTSTAT 
TSTNA AOUTRDY 
CJMP Z 1 LIB I FT'3 
JSB CKSYSm: 
CJI1P N, LIB IfT8 
SRC.AMP 

;USE ONLY 12 BITS 
;3lW URITE 

;TEST FOR AVAlLABLE BIT 

;CHECK fUR PARITY ERRORS 

co~ AMP.PORT & SRCSEL 

; :ml 
; :rn1 

;201 
;201 
;201 
;201 

;2~H 

;201 

;201 
;2Ul 
;2lH 
;1Ul 

;2tll 
;WI 

;2Ul 
j ~·~~1] 

;:~~H 
•')f.1' ,.:.i'J. 
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2643 + ELSE 
2643 + rnn IF 
2643 + EHDM 
25H 
2645 

C02F4 XXXXDD7E 2646 
OC2F5 BX230339 2647 
002f 6 BXC3U2f 8 2648 
002F7 8XF303CC 2649 
i02f 8 XXXXDD7C 2550 
OC2f9 XXXX9CDC 2651 
U02FA XXXXUFFF 2652 

2653 
002FB 14XXD85C 2654 
UC2FC BXFlOBAE 2655 
032FD BX73U33B 2656 

2657 

, 
IJBifT5: 

2657 + 1 F DANl(_EQ_l' 

mu s 
I r'CR LOOPCNT 
CJMP Z,IJBIFTG 
CJnP DSTRDY,~+2 
JriP UBIFH 
rncR GD. DATA 
TUR!R AND,GD.DATA 
IDAT H~Uf ff 
l~li GD. DATA 
I & tJDATA 
Jsn Cl(SYSEl~l~ 

CJMP U, UBlfTS 
s:~c. AnP 

;COUNT FROM 1 TO 0 (ffff+J) BY l 
;EXIT If FlHISHED 
i co;nwuE Jf TllrnE IS ROOn w FIFO 
;ELSE READ 

;USE ONLY 12 BJTS 
; HR I TE A HUf.:D 

;CHECK FUR PARITY ERRORS 

002FE BBXXOU0f 2657 + CUN AMP.PORT & SRCSEL 
2657 + ELSE 
2651 + END IF 
2657 + ErWtl 

CC2Ff BXF302f 4 2658 JilP IJDffT5 
2659 ; 
266C ; READ 
2661 UBIFT4: EOU $ 

00300 XXXXEf86 2662 
0C3Ul XXXXE382 2663 
003C2 XXXXE182 2664 

;201 
; 1.~11 

rm 
;f.tH 
;2\H 

; 20 l 
;2lH 
;2Cl 

003e3 15XXf680 2665 

LD211A DATAOUT 
SETiJA t:C. DODR 
SETilA AC I DH RAP 
AH & SRCCTRL 
RSTNA AC.DODR 
srnrn AC. DIDR 
A:i ~ SRCCTRL 
UOUP 

;SET DATA, ODREQ, AND KEEP DlAGS UP ;201 
CC3G~ XXXXE331 2666 
C3305 XXXXE582 2667 
00306 15XXf880 2668 
00307 XXXY.7140 2669 
goJGB XXXX7140 2670 
00309 XXXX7140 2671 
~030A 5XXXf8Cl 2672 
0~3QB XXXXfl80 2673 
0i30C BX23U33E 2674 

2675 
~~300 XXXXDD7D 2G75 
003eE XXXX9CDD 2SJJ 
U~30f XXXXMFff 2678 
003t0 4XXXF8CI 2679 
00311 XXXX911D 2680 
CU3I2 BX23C314 268t 
00313 BXF3033E 2682 
00314 BXFlCBAE 2633 
00315 BX73033Il 2684 

2685 
2685 t 

00316 B3XX00CF 2685 t 
IF BANK_EQ_O 

2685 + ELSE 
2685 + ENDIF 
2685 t 

HOUP 
NOOP 
HA & SRCST11T 
TSTNA PARl.RDY 
CJr1r z, un Ins 

INCR RD. DATA 
TURIR AND,RD.DATA 
JDAT Htt0Fff 
HA & RDATA 
TORAY EXOR,RD.DATA 
CJMP Z1 $:-2 
JMP UBIFT9 
JSB CKSYSER:{ 
CJMP N,UBlfTB 
SRC.AHP 

;201 
;201 

;HAIT, THEN DROP UDREQ, RAISE SETIDR ;2~1 

;DELAY BEFORE READING SRCSTAT 

;LUOK fUR PARJ.RDY 

;AN EQUIVALENT REGJSTER TO RD.DATA 
;MASK OFF TOP NIBBLE 
; SJNCE ONLY 12 BITS A~E READ 
;READ WORD (NfO ACCUHULATUR 
;CHECK fOR MlSCUMPAR£ 

; IF ERROR 
;CHECK FOR PARITY ERRORS 

;2Ul 

;·.rn1 
; 2~11 

;2~1 
,·)!,\1 
J i.<J 1 

;201 
;2~l 

CON AMP.PORT & SRCSEL 

ENDM 
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2686 
0~317 5XXXFBC1 2687 
00318 XXXXF3Be 2688 
0~319 BX23033E 2689 
og31A BXD3031C 2690 
C~31B BXf3033E 2691 

HA & SRCSTAT 
TSnlA PA!n. :rnY 
CJMP Z, UBIFT9 
CJfil) SRC:WY I $+2 
J!'lP UB1fl9 

iTEST fUR IST READ BIT 

2692 2ND READ 
~U3JC XXXXDD7D 2693 
OC31D XXXX9CDD 2694 
0031£ XXXXOFFF 2695 

2&% 
2697 
'2t'33 
2699 

WCR RD.DArn 
TORIR AND,RD.nnrn 
IDAT HttOFff 
liA tl RDATA 
TORAY EXOR,RD.DATA 
CJMP z,tn 
JrlP UBIFT9 

0031f 4XXXF8Cl 
~~320 XXXX91JD 
C032 l BX23'J323 
z:m2 BXF3~33E 
~0323 DXF108AE 
0032•1 BX73033B 

2700 JSB CKSYSERR 
2701 CJMP N,UBIFTB 
2702 SRC.AMP 
2702 + IF BANK_EQ_O 

;SRCRDY SHOULD STILL BE PRESENT 

;HASK RD.DATA REG 
i 2ilD REnD 
;COMPARE 

;CHECK FUR PARITY ERRORS 

oe325 BBXXOG0F 2702 + CON AMP.PORT & SRCSEL 
2702 + ELSE 
2702 t EtmIF 
27~2 + 
2703 

00326 5XXXf8Cl 2704 
00327 XXXXF580 2/05 
CQ328 BX23033E 2706 
00329 BXD30328 2707 
U032A BXf3033E 2708 

27U'3 
0~32B XXXXDD7D 27JU 
0032C XXXX9CDD 2711 

3lW READ 

Errnn 

HA ~i Sf~CSTAT 

TSTNA PAR3.RDY 
CJl'lP Z,UBlfT9 
CJl1P S?.CRDY I H2 
Jr1P UBIFT9 

lNCR RD. DATA 
TORIR AND,RD.DATA 

;CHECK FOR 2ND READ BIT 1n STATUS 

;SRCRDY SHOULD STILL BE PRESENT 

0032U XXXX~fff 2712 IDAT H10fFf ;MASK RfAU REG 
GC32E 4XXXF8Cl 2713 l!A & RDAf A ; 3:~D RrnD 
U~32f XXXX911D 2714 TORAY EXOR,RD.DATA ;CDnPARE 
00330 8X230332 2715 CJnP Z,5+2 
00331 BXF3033E 2716 JMP UBIFT9 
G~332 BXFlOBAE 271/ JSB CKSYSERR ;CHECK FUR PARITY ERRORS 
C~333 BX73033B 2718 CJMP N,UBIFT8 

2719 SRC.AHP 
2719 + If BAW(_Ea_o 

G0334 3BXXGOCF 2719 + CON AMP.PORT & SRCSEL 
2713 + ELSE 
2719 + ENDIF 
2719 + ENDM 

; 2til 

; '2Ul 

;201 
;201 
;201 
;201 

i Wl 
;2Ul 
;2Cl 
i 2Ul 

2720 
~U335 XY.XXf986 2721 

2722 
00336 5XXXE300 2723 
00337 BX2302F4 2724 
CU338 BXF3033E 2725 

LD2NA ErHAGS 
TODA EXOR,flRY 
I & SRCSTAT 
CJI!P l I UB ff TS 
JnP UBifT9 

i LOOK fOR UU PARITY ERF:OR, i 201 
; CORRECT 3RD READ STATUS, AND ENTAGS ;201 

;2~J 

;URITE TO FIFO !F no ERROR ;201 
;2UI 

2726 
2727 TEST COMPLETE 
2728 I 

272'3 UBIFTfi: rnu $ 

UC339 BXFlOCOA 2730 JSB INI TAHP ;RE-lH1T1ALilE THE UBI 
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I 

~033A XXFAXXXX 2731 
2732 
2733 
273 1t 
2735 

i PARITY H'.ROR 

UC33B BXFlOCOA 2735 
C~33C XXXXDBFF 2737 
~033D XXFA0003 2738 

; 
UBIFT8: 

2733 i 

EDU $ 

JS8 INI TA!lP 
IR ERR.CD 
IDAT PUP I BUS ~ RTll 

2740 ; UBI TEST ERROR 
2741 
2742 

~C33E BXF10COA 2743 
ca33F XXXXDBFF 2744 
U0340 XXFA0C08 2745 

I 

UBlfT9: EQU $ 

JSB IUI TAMP 
IR £RR. CD 
IDAT PUP.UBI ~ RTN 

i PAF:ITY ERROR 
;RE-INITIALIZE THE UBI 

;LI BUS INTERFACE TEST FAILED 
;RE-IHlTlALIZE THE UBl 

27% 
2747 TITLE2 CUL DST ART J NI TIALJ ZATlON 

;2Ul 
;21H 
;2~1 

;2lH 

;20J 
i :201 
;2Ul 
;:rn1 
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2748 
2749 

~038~ 2750 
2751 
2752 
2753 
2754 
•") 7i:r: 
;..,,J,.J 

2755 
2757 
2758 
2758 I-

00380 BXFDD381 2758 + 
CC381 BXfB0382 2758 + 
00382 BXfBU383 2750 ;-

cc3:33 BXFBC384 2758 t 

OD384 DXfB03C5 2758 + 
00385 BXfB038t, 2753 + 
00385 BXFB0387 2758 + 
00387 BXFB0388 2758 + 
~0388 BXFB0389 2758 + 

2758 + 
2759 
2760 
2761 

00389 XXXXD8EC 2762 
0038A x:m1so0 2763 
0038B XXXXD90B 2764 
U033C B8F4C7fF 2765 
OU38D BXf lOB8D 27GG 
mmE BU3011C 2767 

2768 
~038f XXX8DD6C 276'3 

2710 
2771 
·i1"M 
A...11'9 

~~39C BXF1039C 2T/3 
')T'J. 
&.IJ I 

2775 
2716 
2777 

~·J3'3 l 12XXF9~1 2T73 
~Z392 B8F4~Fff 2779 

21sa 
00393 13XXF90~ 2781 

2782 
0039't l 2XBFC81 2703 
~0395 BXFl 03F 4 2784 

2785 
2786 
2787 

C33% BXF1C3D4 2788 
278'3 

00397 XXXXD8F3 2790 
00398 XXXX0400 27'31 

EJECT 

ALIGN H~40 
; 
; POUERUP DIAGNOSTICS HAVE RUN SUCCESSFULLY. 
; DO COLDSTART IHITIAL!ZAf IG~ AND 6C TO BA~K l/ONLl~E CUDE. 
; DO INJTJALIZATION IN ORDER OF SHARED MEMORY, CACHE, THEN REGISTERS, 
; so THAT ANYTHlNIJ USED Ifl rnITlliL!lAT!Oll [l"S~Lf \!ILL Bt cu:AREU. 
I 

COLD Itl If: EQU $ 

CLR.STK 
DUP '3 
POPJf'lP $+1 
PUPJf1P $+1 
POPJrlP $+1 

POPJr1P $l-l 
POPJriP $+1 

POPJflP $rl 
POPJMP $+1 
POPJnr $1-1 
POPJMP $+1 
EtlD11 

;CLEAR THE SEQUENCER STACK 

CLEAR SHAl1ED t1£i'IORY IN LOCAL nODE 

IR SHf1ADD~'. 

rniH i;;1s00 
·ZR SH~lDATA 

Cll!i lrn 7ff t PUSHLDC f 
JSB SmnJRT 
CJ i'lP N 1 PUPD IAGS 
INCR SHr"IADDi;: 
I & Rfcr 

GET UTllER CUNTRULLtR ~ s SHARED iltflORY COP I rn TO ou~:s 

;201 
;2Ul 

;:m 
ji',11 
i /.ll l 

JSB t.JFUPDATE ;WAIT FUR OTHER TU UPDATE UUR SHAREDMEn ;2~1 

CLEAR LOCAL MEMORY 

ZA 
I ~ ALU t{ \lCAR 
CON Hlfff & PUSHLDCT;ADDRESS GUU TU fff 
lH 
I & WCACHE 
INCA 
I L ALU & WCAR & Rf CT 
JSB SET. ID ;INITIALIZE ID LOCATION 

CLEAR REGISTERS, SET SPECIAL REGISTERS 

;201 

JSB CLRR£G ;CLEAR REGISTERS ; 201 

rn TRAC£PTR ;INITIALIZE THE TRACE BUFFER POINTER ;202 
I DAT TRACtBEG 
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2792 j 

2793 j S£ND OK nSG Arm GO TU or~LI NE CODE (BAW( 1) 

27'3-T 
0~399 XXXXf901 2795 
OD39A BXF10409 2796 
~C39D BXF3~1Ctl 2797 

27~8 

ZA 
JSB ISUMSG 
JMP GOTO.ONL 

;CUDE OF GOO MEANS OK 

;SHITCH BACK TO MAIN ONLINE CUDE 

;2~1 

;2~1 

;2~1 
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27'33 
2800 
2801 
20~2 

2803 
2l3U4 
2305 

2807 
28118 

EJECT 

f 

; UAIT FOR SHARED NEMORY UPDATE 
j 

; There are two copies of shared @eaory, one for each controller. 
Any urite to one is copied to tne other. Since we are just 
being powered up, our shared nemory is not current. He iUSt 
request the other controller to update our shared oeaory for 
us, since we can't read the other controller's shared me~ory. 

28~9 The locatjon DUUPDATE in shared nemory is used to request that 
2810 shared neraory be updated. The controller being powered up, 
2811 (that's us), sends a request via this location. The other 
2812 controller, \f online, will see it, read and reurtte all of 
2813 shared raeaory, thus updating the powered up controller's (our) 
28l4 
2815 
2816 
28J7 
2818 
2813 

CC39C BBXX0003 2820 
2821 
2822 

shared raemory, and then indicate via shared ae@ory that the 
update has completed, by settjng DDUPDATE to zero. While the 
other controller is updating, DUUPDATE is set to hex f. 

' HFUPDATE: EQU S 
CON SHl1PORf 
I & SRCSEL 

If sH11E1rn:m_rn_i 

;SELECT SHARED MEMORY 

2823 IF OTHER SIDE IS NOT POWERED UP, THEN THERE IS NOTHlNG TO UPDATE 
2824 
2825 

00390 5XXXEB90 2826 
0U39E XX2AXXXX 2827 

2823 ELSE 
28::11 ENDIF 
2832 j 

Tsrno SHS. F:P~m 
I tt SRCSTAT 
mm z 

;REMOlE POWERED UP? 

;NO - DONE 

2833 ; READ "DOUPDATE" TO SEE JF OTHER SIDE JS STARllNG DIAGNOSTICS. 
W3't 1rnrr 211s rrnsr rn 1risur~E nrnr r:1E ornrn emu~ HAS T!nE rn st£ 
2835 THAT WE HAVE FINISHED DIAGNOSTICS, AND TO START ITS OWN. 
283b 

0~39F XXXXF8El 2837 
~~3AO XXXX07DO 2838 
0~3~1 BXf l~C2G 2839 
~~3A2 XXXXD8EC 2840 
003A3 XXY.X~03F 2841 
~03A4 8XF10B80 2842 
C03A5 XXXX959B 2843 
003A6 XXXXCG03 2844 
~Z3A7 BX23~3DO 2845 

2846 

JA 
IDAT 200~ 
JSB DEUW 
[R SlH1ADDR 
JDAT DOUPDATE 
JSB SHfiRD 

;WAIT 2G~CUS = 2MS. 

;READ DOUPDATE LOCATION 

TORIY EXOR,SHMDATA ;AND CHECK FUR DlAGS CODE: HEX 3 
IDAT liii'.3 
CJMP Z1WFUPDAT9 ;IF SO, THEN NO NEED TO UPDATE 

2847 WRITE REQUEST TO UPDATE IN "DOUPDATE", EITHER HEX A OR B, FOR WHO 
2848 tlE llAtlT TO DO THE UPDATE. 
2849 

~03AB B2XXG~00 2850 
C~3A9 3XXXD8CB 2851 
e03AA XXXX9DBB 2852 
~G3AB XXXXOG01 2853 
0~3AC XXXXDSEC 2854 
U03AD XXXX003F 2855 

CON ID & UCAR ;GET OUR ID, HEX A OR B 
HR SHMDATA & RCACHE 
TORJR EXOR,SHMDATA ;FLIP LSB TO CHANGE A TD B, OR B TO A 
IDAT Hfi0001 ;TO GET ro UF OTHER SIDE 
IR SHMADDR ;WRITE REQUESTED SIDE 
IDAT DOUPDATE ;IH SHARED HEHORY LOCATION DOUPDATE 

i 2ill 
;201 
j20J 

;2Ul 
;201 
;2UJ 

1"'.•f.41 
r'-u' 
;21H 
i 2'11 
;201 
; i'01 
;2~1 

;2u1 
;201 
;201 

;2~1 

;2~1 

;201 
;2Ul 
;Wl 
;2iH 
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~U3AE BXF1UB8D 2856 JSB SfHHJRl 
2857 i 
2858 i WAil FOR REQUEST TO CG~PLETE, THE OTHER CUNTRULLER TO RfUUEST US TO 
285'3 DU THE UPDME I THE OTHER COtlrnULLER ro LUSE Pmlrn I Ol? FUR FI VE 
2860 SEcmms TO GO BY IH TH HOHIJrJG llAPPENWG. 
28Gl 

003Af XXXXDB~B 2862 
U03BC XXXXDG9C 2863 

F-:A SHtlDATA 
AR GD.DMA 
rm: RD.DATA 00381 XXXXDBlD 2864 

2865 
OC3B2 XXXXD8E9 2866 
UC3B3 XXXX1388 2867 

WFUPDATl: EQU S 
IR TIMEOUT 
!DAT 5000 

2868 
03381 XXXXC1E9 2869 
G03B5 BX2303D0 2870 
UU3BS XXXXF8El 2871 
0~3B7 XXXXU3E8 2872 
003B3 BXF10C26 2873 

WFUPDAT2: EQU $ 
DEC:( T IllEOUT 
CJ;-JP Z, UFUPDAT9 
IA 
1DAT lCOC 
JSB DELAY 

2874 CUN SHMPORT 
UC389 BBXX0003 2875 I & SRCSEL 

2876 JF SHr1ERl~HU_£U_l 

2877 
~03BA 5XXXEB90 2878 
003BB BX23~3DO 2879 

2B80 ELSE 
2883 ErJDIF 

0m3DC BXfJOBBG 2884 
ce3BD BX73Ull0 2885 
U03BE 1XXXDB4B 2886 
OC3BF XX2AXXXX 2887 
3C3C0 XXXXDB~B 2BBB 
003Cl XXXX811C 2889 
ZC3C2 BX23~3B4 2390 
OG3C3 XXXXE185 2891 
C03C4 BX2303DO 2832 
003C5 XXXX950B 2893 
G03C6 XXXX0003 2894 
003C7 BX2303D~ 2895 
0~3C8 XXXX95UB 2896 
OU3C9 XXXXOCOf 2897 
0~3CA BX2303CC 2898 
C03CB BXF3CllQ 2899 
OC3CC 1XXXD85D 29~~ 

093CD BX230384 2901 
CU3C£ XXXXD91D 2902 
OC3CF BXF303B2 2903 

29~4 

UU3DC XXXXD908 2905 
00301 BXFI~BBD 29n6 
093D2 BX730110 2907 
003D3 XXFAXXXX 29U8 

2909 

l~FUF'DAT9: 

I & SRCSTAT 
CJnF' Z,tffUF'llAT9 

JSB SHllRD 
CJf1P N 1 PUPU IAGS 
RH SHMDATA 
CRTr; Z 
HA StlMDATA 
TORAA EXOR,GD.DATA 
CJf'!P z I ~lFUPDAT2 
DECA 
CJfiP z I tff UPDAT9 
TORIY EXOR,sm:DArn 
!DAT Htt3 
CJHP z I HFUPDAT'3 
TORIY EXOR,SHMDATA 
IDAT H~F 
CJt-lP Z1$+2 
JflP PUPDIAGS 
RH RD.DATA 
CJMP z, 11FuPnn T2 
ZR RD. DATA 
Jr1P \lFUPDMl 
EQU $ 

rn S!HlDATA 
JSB SHi'HJRT 
CJllP fl I PUPD [OGS 
RTN 

;COPY REQUESTED ID 
; IIlTO GD. DATA 
;SET FLAG THAT f HAS NOT BEEN READ 

;WAIT FOR 5em0 x lMS TOTAL 

;TIMEOUT, OTHER SIDE HUNG, FORGET IT 
;DELAY lCOOUS = lAS 

;SELECT SHARED MEMORY 

;REMOTE LUST POWER? 

j YES - fOf~GfT 1 T 

j ~:£AD DUUPDA TE 

; ZERO MEANS UPUATt CUllPIBE 
;HAS THE REQUEST NUT CHANGED? 
; 
;NU CHANGE, UAIT AND TRY AGAIN 
;IF DIFF IS 11 THEN OTHER SlDE 
;IS ALSO REQUESTING UPDATE, 
;OR ff litx 31 fHEN OTHER IS li: DI11GS 1 

;IN ElTHER CASE, NUTHlNG 10 UPDATE, 
;SO \JE ARE DONE 
;IF HEX f 1 Tli£N UPDATE IN PROCESS 
;BY THE OTHER SIDE 

;ANY ur:1rn VALUE, ERROR, ~ESTA:H DI1;Gs 
;lf f READ BEFORE, 
;JUST UAIT UNTIL UPDATE CC~PLETE 
;ELSE, SET NOTE F READ THE FIRST TJME 
;AND RESET 5 SECOND TIOER 

i UPDArE NOT NEtDtD l)l~ IfiPOSS !8LE 
;CLEAR ANY UPDATE REQUEST 

;201 
;201 
;2~J 

;201 
;2a1 
;201 
;2Ul 
;2vH 
;201 
;2Ul 
;201 
;2Ul 
;2Ul 
;2~H 

; 2l11 
;2~H 

; /.Ul 
;'LlH 
;2Ul 
;2Ul 
;WI 
;Wl 
;201 
;21H 
;201 
;2Ul 
;201 
;201 
i ~'.~1 
;201 
;2~1 

;201 
;201 
;2tH 
;2'11 
;2~H 

;2~1 

;:mi 
j 2~11 
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2910 EJECT 
2911 j 

2912 ; SUBROUTIUE CLEAR RfGlSTE:<S 
2'313 ; 
2914 CLRREG: EQU ,,. 

:;; 

~3304 XXXXD'3BC 2'315 rn RO 
00305 XXXXD901 2516 ZR RI 
0C3D& XXXXD'3C2 2'317 ZR R') 
CU3V7 XXXXD903 2918 w .. ,, i)I"\ 

r,.:i 

~C3U8 XXXXD'3U•t n1·3 ZR IN 
~3309 XXXXD9~5 2'32U ZR R5 
U03UA :mxo·m 2'321 rn •)/'. 

l\U 

ua:::on XXXXD907 2922 ZR R./ 

oe:rnc XXXXD'3e8 2923 rn RS 
GU3DD XXXXD9~9 292~~ IR R9 
UC;3U£ XXXXD'3UA 2'325 ZR Rl0 
003VF XXXXD90B 2926 ZR R11 
~03EU XXXXD'30C 2327 ZR Rl2 
DU3El XXXXD90D 2928 ZR F:l 3 
U03E2 XXXXD3GE 2·32·3 ZR Rl4 
003£3 xxxxo·JnF 2'330 F.' .... ~'.15 

003E4 XXXXD310 2331 ZR Rl6 
0U3E5 XXXXD91 l 2932 ZR F:l 7 
OC3E& XXXXD'312 2'333 ZR RlS 
~~3E7 XXXXD'313 2934 70 RJ9 L.I\ 

OC3E8 XXXXD'314 2'335 ZR R20 
003E9 XXXXD915 2936 l9 " R21 
003Ei'.\ XXXXD'315 2'337 ZR R22 
Z33£3 XXXXD917 2338 7 (} 

a..I\ R23 
C03EC XXXXD'318 2'33'3 ZR R24 
033ED XXXXD9l 9 294~ ZR Q'•C' hLJ 

0~3EE XXXXD'31A 2'341 ZR R26 
003Ef XXXXD9J B 2942 ZR R27 
003rn xxrnmc 294.3 ZR R28 
003f 1 XXXXD9ID 2944 ZR R2'3 
!J@3f2 XXXXD9tE 2'345 lR :~3U 

29•i£ ZR F~31 

~U3F3 Xff AD'31F 2'34/ I {< Rf fl 
2948 
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2'3 1't93 
295~ 

2'351 
2952 
2'353 
2'354 
2955 
2'356 
2957 
2958 
2'353 
2960 
2%1 
2%2 
2963 

003F ·t XXXXD8E4 2964 
~33F5 XXXY.0001 2%5 

2%6 
mj3F6 BXFrnC3b ~%7 

003F7 3Xl303FD 2%8 
2%9 

~U3f8 5XXXF8Cl 2970 
CC3f'3 xxxxuco 2971 
0l~3rn :cmornu 2'll2 
~03fB BX23U402 2973 
~rn3FC BXf3G·HJ5 2'l/4 

2975 
2916 

0~3fD XXXXS5U4 2977 
~C3FE XXXX~008 2978 
0il3ff BX230402 2979 
00400 :m:rn:3E-t 2'380 
C~401 BXF303F6 2981 

2'382 
~aLia2 XXXXf8El 2983 
OG403 XXXX000A 2'38't 
GiH~4 BXF30407 2985 

2'386 
0U405 XXXXf8£1 2987 
00406 XXXX000B 2'388 

2989 
00407 B2XX00C0 2'3'30 

29Sl 
00408 13FAF880 2'3'32 

":rQQ"J 
l.JJ-..J 

299•l 

EJECT 
; 
; SET lD 
; 
; THIS SUBROUTINE DETERMl~ES Jf WE ARE THE SIDE A UR D CO~TROLLER, 
; AND SETS LOCAL NEMORY LOCATION "IDu 
i UITH AN ID ; .. ;unBER FOR WIJCH CONTROLLER THJS CODE IS RUNrHrJG UNDER. 
; HEX A FOR SIDE A, HEX B FOR SIDE B. 
; 
; READ THE CDCI BOARD PORTS' STATUS fOR SWITCHES TU SEE WHAT UE A!~E. 

; THE S~ITCH SETTIHG FOR ALL CCCI BOARDS HAVE THE SIDE {N HEX, 
i EirHER 11 A11 (lOlC), OR 11 B11 (1011). 
i THE FIRST VALID INSTALLED CDCI PORT ~JILL DETElU11llE SIDE. 
I 

SET I ID: EQU $ 

IR TEMP"} 
IDAT CDCP.A 

SET.IOI: EQU $ 
JSB CKCDC 
CJ11P ll1SET.ID2 

INSTALLED, ARE WE A OR B? 
llA ti SRCS TAT 
TOAi AND,NRY 
IUAT Hm~m 
CJMP z r sn I IDA 
JMP SET.IDB 

; NUT INSTALLED, CHECK NEXT 
SET.!D2: EUU 5 

TURlY EXOR, TEMP4 
IDAf CDCP ID 
CJHP z, SET I IDA 
RrnR 1, m:P4 
Jr!P SH. ID1 

SET.IDA: EUU $ 

IA 
IDAT lil:A 
Jnf' SET. ID3 

SET.IDB: EQU $ 

IA 
!DAT H3B 

SET.ID3: EQU $ 

COi' ID & HCA:~ 
AH t~ HCACHE 
I & RTN 

;!NIT CDC[ PORT SCANNER 
;10 FIRST CDC! PORT 

;201 
;2l11 
jlE 

;2Ul 
i CHEC!( lf CDC IS INSTALLED jl f 

;2CI 

;READ THE CDC STATUS ;IE 
; TU GET HIE LSBlT SIHTC!l SHl WG i 2~1 
; jlt 
;IF ZERO, WE'R~ SlDE A ;2~1 

;ELSE, WE'RE S!DE B ;2~1 

i°'~~H 
i DID llf CHECK ALL PUF:TS? i IE 
; jlt 
;IF SO, NU PORTS INSTALLED, FORGET 11 ;2~1 

;ROTATE UP TO NEXT CDCI PORT ro CHECK jlt 
;AND TRY AGAIN ;2~1 

;201 
; Sfl lV Of" 1:f.X A ; 2k)l 

;2~1 

;2l11 

;SET ID OF HEX A 

;URITE ID TO LOCATIOH ID 

;201 
;201 
; :mi 
;Llll 
;201 
;2UJ 
;2~1 

TJTLE2 DIAGNOSTICS - ISSUE MSG TO XMC 
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2'395 
29% 

EJECT 

2997 DIAG MESSAGE ISSUE 
2998 
2999 Subroutine to indicate results of the powerup diagnostics or 
3~~0 an offline diagnostic test. It issues a NOOP function to the 
3001 XMC, u1th wordlengh field, which is normally undefined, 
:rnc2 having the error status. This will be visible on the OCP a·:; 
3003 the last function recE1Ved 1 at thurabwheel 4DU. Also, the XnC 
3UU4 is expected to issue an appropriate oessage to the UCP in 
3~05 re:;ponse to NUUP functions, such as ulESl. CUDf=xxxu. 
3CUS 
30~·1 Special ;;iess21ge codes, ]n hex, ana their m:ianrngs: 

OM •••••••••• Colctstart initialization coriplete, going onl me 
020 •••••.•.•. Powerup d1agno;tic cooplete 

; U2x •••••••••• Pouerup diagnostic error numher "x" 
; ffA .•.•.•••.• Uffline d1agnost1c test complete 
; FF9 •••••••••• Offl1ne diagnostics terminated 
; xxx (else) ••• Offl1ne diagnostic error nuraber "xxx" 
I 

3QU8 
3UU9 
3010 
3~11 

:rn12 
3013 
3014 
30!5 
3016 

00409 XXXXD898 3017 
C~4~A XXXXD8F7 3~18 

~U4U8 XXXXUU03 3019 
C~4CC XXXXD916 3020 
0U4CD XXXXU91A 3021 

ISUnSG: EUU $ 

AR Al1PtJLEil 
IR AilPCiiD 
!DAT Af .NOO? 
rn AnPurm 
ZR CURUilIT 

;WI 
;CODE GOES INTO LUW~R l2 BITS: AMPWLEN ;201 
;USE xnc NGOP FUNCTION ;201 

3022 
uo1iE BXFlOAED 3023 
C040F XXXXDB09 3J24 

3025 
00410 XXXXC1E9 3026 
00411 BX23U4l5 302/ 

3~2U 

00412 5XXXE390 3029 
GJ413 BX230410 3030 

~lU414 BXFH1A8~ 3032 

3034 
~~416 BXfIQCOA 3C35 
~i41/ BXF3U4~E 3g35 

31)37 

3038 

ISUMSGl: 

ISUilSG2: 

f SLliJSG3: 

ISUr·JSG9: 

mu $ 

JSB ISUCHDX 
NlR TH1£0U1 
mu ·~ 

DECf.: TIMEOUT 
CJHP Z,ISUf1%'3 
TSTND ST.BK2 
I ~ SRCSTAT 
CJtlP Z, ISUHSG2 
mu $ 

JSB CKAnPSlX 

EQU $ 

JS3 un rnnP 
Jr1P J sur1SGI 

i IGiWRE UNIT 

;ISSUE NOUP ro xnc 

;WAIT FOR EI BACK 
;TIMEOUT WAITING? 

i FtOCESS El 
;DOilE 

i RE -um AMP 
; !ff-1 SSUE MSG 

TITLE2 OfFLINE DIAGNOSTICS - DlASNUSTlC FUNCTIONS 

;201 
;201 
; 2c1 
;2'1303 
;2~1 

;2~3M 

;20303 
;2~3C7 

;20307 
;2Ul 
;201 
j ~1 0307 

; ~:e:rn3 
jllll 
;'l.01 
j 2~1:104 

;2il:Hl4 
;/.l1:ilM 
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30'.3'3 tJtCf 
3(14~ 

011440 30,'.} l ALIGN HHO 
3~•}2 j 

30,}3 j START Of Off Ll i~f DJ AGiWSTIC 11ROCLSS l iJG 
3044 
3045 Cal led from CK AM PST in !Jani: l when Jt receives ail £1 \,Jl th a 
3046 recovery act ion of llfll. Lo 1.1 order IH ts, in TEMP'.3 1 hold the 
304"/ three digit hex number typed in at UCP. This IS tt1e offline 
3048 d1agnost1i: test to run. 
3049 i 
3050 OD. lfllT: EQIJ e .. 

~~44~ B2XXC022 3051 CON OCPNHI t< l·JCAF: ;STORE DIAG FUNCTJON IrJ OCPNHI j2~1 

CUHl 13XXD843 3052 RiJ TEllP3 iJ. \JCACHE ;201 
3053 OD.START: EUU .+-

::i 

3ti54 CLF:.STK ;201 
3C5•l t DUP o) ;201 .I 

00442 BXFB0443 3054 + f'OPJMP $+1 

GU443 BXfBUH•t 3C34 t POPJt1P $+1 
uG:H-t BXFBC445 3054 + PGPJtlf' $+1 
~rn445 BXrBC44b 3C54 + POPJtiP Hl 
G~44S BXfBC~:t? 3054 + PUPJMP $+1 
CU447 3XFB044:3 3054 ' PUPJMP $+1 ., 

CaHB BXf80449 3~54 + POPJViP $+1 
~g,t .. V3 BXFBOHA 305,~ + POPJMP HI 
004•tA BXfBM4B 3~54 + PUPJIW $+1 

3115·4 t £NDM 
00•l{lB B2XX0022 3055 cuu OCPNHI & t·JCAR ;COPY ilUI DlAG fUi~Cl lUN ltl OCf'NUJ ;2~1 

iJ~44C :mxnsD4 3~5:; :m CDCFilC ~ l~CACHt ;ro CD Cf NC l~F.I] AN)) !lCPFNC ;H:n ADDR i 2~ll i;J. 

~044D 1:mrnou 305"/ rnH & UCACHE ;n1rn SfT OCf'Nfll HI -I i Ll11 
GUHE B2XX0021 3058 CO!i OCPFNC ~ \ICM: ;·2in 
0044F 13XXD854 3li59 RH comic & lJCACHE ;n11 

:m,o DETE:mirlE DIAG turiCT{Ufl 
U0450 XXXY.95J ·1 3061 TORIY E.XUR, CDCFNC ;201 
G\1451 XXXXlJfff 3052 IUAT U~OFff ;fff = rrnn IilA rE 
CM52 BX23047E 3~63 CJnP z I OD I TERi'l 
C0453 XXXXD'3lf 3054 ZR ERR.CD 
~~454 XXXX84D4 3~65 TORI A AND,CDCrnc 
00455 XXXX001f 3066 IDAT HitOlf ;fOR o rnrns, Di~ [IJt Hut1Brn IS [H LSBS 

3067 CUN c.urm 
~~456 B2XX0024 3053 I ~ llCAR I 

00457 l3XXFBBO 3069 AH & tJCACHE ;2~1 

~0458 XXXX'3CD4 30/0 TOl~IR AUD,CDCFNC 
CM59 xxxrnrrn 307J IDAT Hi!OFEO 
C~45A n:m514 3012 TORIY tXOR,CDCnlC 
G045B XXXXC•'trn 3073 IDAT Htt4EO j4EX = ~JRITE Mf G DATA 
0045C BX230482 3~74 CJt1P Z,OD.MfG ;2tJl 
0M5D XXXX9514 3~75 TORIY EXOF.'., CDCFNC 
UO·:t5E xxxrn2rn 30/5 IDAT B~2rn ;2EX = READ TEST 
CC45f BX23i5UB 3077 CJ'fiP Z,OD.READ ;201 
O\H60 XXXX84Dit 30"/8 TOlHA AilD,CDCFNC ; ISOUiTE FlRST DIGIT ;2tH 
0C461 xxxxmm 3079 lDAT Ht!f0~ ;LlH 
mm2 XXXXE5tl0 3080 ro:iI EXOR,rrnY ;201 
0~463 XXXX08U0 3081 JDAT 11~8U~ ;8XX = SHARED nH10RY iJRITE TEST j ~~11 

00464 BX230597 3082 CJilP Z,OD.SHimT ;21H 
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8~455 XXXXE50D 3083 
U0466 XXXXG900 3004 
00467 BX2305A5 3~85 

3086 
OC468 XXXXEBF4 3087 
U0469 BX230460 3088 
0046A XXXXD8EA 3089 
U~46B XXXX0157 3090 
OC46C BXf3046F 3091 

3092 
iU46D XXXXDBEn 3C93 
C~46E XXXXG14l 3094 

3U'3J 
OG46F XXXXEBD4 3096 
UC170 XXXX9514 309/ 
U~~71 XXXXU3UU 3U9B 
~U4/2 BX23~4EB 3099 
~0473 XXXX95J4 310~ 

UU474 XXXX0400 3t~l 

00475 BX2304ED 3102 
004/6 XXXX9514 3103 
00477 XXXXU500 3104 
004/3 BX23U51F 3105 
Oi479 BXF3~610 3106 

3107 

TOA! EXOF:,rmY 
IDAT lllf'3UO ; '3XX :: SHAl<tD fiEl'lOrfl READ TtSf 
ClrlP Z, OD. SH~:D 

TEST FOR X2X CODES: LARGE SECTOR 
TSTNR BIT5,CDCFNC 
CJMP Z,OD.STARl 
IR l·JRDUH 
[ UA T LS!!~UMAX 
JMP $+3 

OD.STARJ: EQU $ 

IR tlRDCriT 

;201 
;2Ul 
j 2~11 

;2Ul 

;2(11 

JDAl SSWRDMAX ;18 

RSTNR BlT5,CDCFNC 
TOR!Y EXOR,CDCFNC 
lDAT H~U3UH ;3UX,32X = WRT,RD,CUMPARE, SHORT IOS 
CJMP l,UD.WRCS ;201 
TURIY EXUR,CUCFNC 
IDAT Hl04U0 ;4UX,42X = URT,RU,COMPARE 1 LOnG IUS 
CJnP z, OD. IJRCL i n11 
TORIY EXOR,CDCF~C 
JDAT H~U5UU ;5UX,52X = URT,RD,CUnPARE, WORST CASE 
CJHP Z,UD.WRST ;201 
JMP UD.ERRJD ;ILLEGAL CUDE, TERMINATE AND RESET ;2Hl 
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3108 EJECT 
31U9 11TL~2 DffLl~E DlAGS - EXIT ROUTINES 
311~ j 

311J ; OffLINE DlAG TEST COMPLETE 
3112 ; 
31J3 OD.CMPL: EQU $ 

0U47A XXXXF8El 3114 lA ;SEND COMPLETE CUDE FFA 
H047B XXXXMFfA 3115 IDAT H~FFA 

;2~1 

;2~1 

;2~1 

004/C BXF1U409 3116 JSB ISUMSG 
UU47D BXf30633 3117 

3118 
3119 
312C 
3121 

JnP OU.IDLE 
;2~1 

;SUTO DlAG IDLE, HAIT fOR A~OTHER fUNC ;2Ul 

CC47E XXXXF8El 3122 
C047F XXXX0Ff9 3123 
~0480 BXf 10409 3124 
Oa481 BXF3~633 3125 

312& 
3127 

I 

; OFFLINE DIAS TESTING TERMINATED 
i 
OD.TERM: EQU $ 

[A 
!DAT HftFF9 
JSB ISUNSG 
JMP OD.IDLE 

;SEND TERMINATION CODE FF9 

;GOTO DlAG IDLE, UAJT FOR ANOTHER FUNC 

TITLE2 OffLJNE DJAGS - WRITE MFG DATA 

;2Ul 
;~0J 

;2Ul 
;2~3 
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3128 EJECT 
3129 ; 
3130 ; OFFLINE DIAG - URITE HANFUFACTURING DATA. 
3131 ; 
3132 ; WRITE INfORMATION THAT DUPLICATES 885'5 nANUFACTORY DATA 
3133 ; AT THE PROPER LOCATION ON THE UNIT IN MEM LOC C.UNIT. 
3134 i 
3135 i THIS DOES NOT USE SHARED MEMORY. 
3135 i 
3137 OD. i-1FG: EQU $ 

RSTHR f .LHGRW,FLAGS jSELECT URTBUFFX TO WRITE l CDC SECTOR 
IR WRDCNT jSELECT SMALL SECTOR MODE 

U0482 XXXXf 109 3138 
Za483 XXXXDBEA 3139 
UU484 XXXX0141 311~ IDAT SSHRDMAX ;18 

3l•ll 
00485 82XXUOOA 3142 
0C48£ XXXXF8Etl 3143 

3144 

CON CDC.CYL 
I ~ \.JCAR 
HI 
IUAT CYUlAH 

~~~BY 13XX0349 3145 
:~H6 

U~488 B2XXHGCD 3147 
UU489 13XXF9U0 3148 

31'19 
0048A B2XXUGUC 3150 
0048B 13XXF900 3151 

I & ALU & HCACHE ;SET CDC CYLINDER TO 841 
CON CDC.fK ;TRACK ro 0 

::ON CDC. SEC 
I ~t UCAR 
Zti & UCACHE 

3152 ; 
0048C BXfl078C 3153 OD.MFGl: JSB CLRBUFF 
0048D BXf 10713 3154 JSB WRTBUFFX 
CU48E BXf 10A44 3155 JSB INCSECTX 

3156 
G~48F E2XX~GUC 3157 
00490 3XXXF8Cl 3158 
00491 XXXX£5G~ 3159 
00492 XXXX0013 3160 

cor1 CDC. SEC 
I & l~CAR 
HA ft RCACHE 
TOA! EXOR, NRY 
IDAT 1'3 

G~493 BX23~495 3161 CJMP Z,l+2 
00494 BXF304SC 3162 JMP OD.MFG! 
G~4Y5 BXflG78f 3163 OD.MFG2: JSB RDBUFX 
UU496 BXf 106FF 3164 JSB MOVEBUF 
00497 BXflU713 3165 JSB WRTBUFFX 
UU498 BXf lOA44 3166 JSB IUCSECTX 

3167 CON CDC.TK 
UU499 B2XXU0UB 3168 
0~49A 3XXXf 8Cl 3169 
00498 XXXXE50~ 3170 
0049c xxxxe002 3171 
UG49D BX2304A2 3172 

3173 
U~49E B2XXe0HC 3114 
0049f 3XXXF8CJ 3175 
~U4AO BX23C48C 3176 
004A1 BXF3C495 3177 

3178 i 

I & UCAR 
HA & RCACHE 
TUAI EXOR, tlRY 
IDAT 2 
CJHP Z10D.MFG3 
CON CDC.SEC 
I & \JCM 
HA & RCACm:: 
CJrlP Z,OD.l1nll 
Jt1P OD. tff 62 

0~4A2 BXF1~4E3 3179 OD.MFG3: JSD SETUTILl 
318W CUN CDC.TK 

0H4A3 B2XXH00B 3181 I t UCAR 
3182 lH 

;SECTUR Hi tl 

i CLEAR TH£ !JR l T£ Bllff ER 

;INCREMENT SECTOR 

;CHECK fUR SECTOR 13 HEX (19) 

;LOOP UNTIL SEC 19 IS REACHED 
;READ A~D CHECKSUM GARBAGE 
;MOVE READ BUFFER TO WRITE BUFFER 
jREURITE IT 

jJf TRACK= 2 GD WRITE NEU DATA 

i lF Sf.CTOR = ZERO Gll HI CL~: HUffH: 

i lF NUT Dll Nf:XT 

;"m1 
;nn 
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OC4A4 13XXF93U 3183 
3134 

004A5 B2XX0GOC 3185 
3186 

O~~A6 B3XX0001 3187 
C~4A7 BXF1U713 3188 

3189 
004A3 B2XXCCUB 3190 
UOiA9 3XXXfGCl 3191 
UU4AA 13XXFCG\ 3192 
U~4AB BXfl07J3 3193 
U04AC 8Xf 104E6 3194 

3195 
0~4AD 82XXCU08 3196 
OC4AE 13XXf9~D 3197 

3198 
G04AF 82XX0~0C 3199 

3200 
UU4Bi B3XX0002 3201 
004Dl BXf 10713 3202 

0~482 B2XX000B 3204 
OU403 3XXXF8Cl 3205 
00484 13XXfC81 3206 
00485 BXF12713 32G7 
004B6 BXF1u7~C 3208 
00487 B2XX0000 3209 
C04B8 3XXXf8Cl 321~ 

~0489 XXXXE4Cl 3211 
OU4BA xxxxeo01 3212 
00488 XXXXE541 3213 
~C4BC XXXX09a0 3214 
U~4BD XXXXU8EO 3215 
~a4BE 12XX~U3B 3216 
0~4BF 13XXF882 3217 

3218 
U~4C3 B2XXG021 3219 
CC4Cl 3XXXF8Cl 322~ 

G04C2 XXXXE440 3221 
~04C3 XXXX~0~A 3222 
CC4C4 BX53~HC& 
C~4C5 BXF3U4CA 
UU4C6 XXXXE441 
OU•lC7 XXXX000A 
U04C8 XXXXE541 
004c9 xxxrn0rn 

•\•i•i'1 
\Ji.i..J 

3224 
3225 
3226 
3227 
3228 

~04CA XXXXE541 3229 OD.NFG4: 
004CB XXXXG900 323~ 

004CC 12XXDD60 3231 
O~·lCD 13XXF880 
ml4CE 12XXDD60 
C~4Cf XXXXfSEO 
mMD0 13XX0240 
OMDl 12XXDD60 
ml4D2 XXXXF8EO 

3232 
3233 
3234 

3236 
3237 

I & t>JCACH£ 
CIJN CDC.SEC 
I ~ UCfiR 
CUN l 

;SET TRACK TO 0 
;2U1. 
jf~l 

i ·201 
I ~ t::~AC11£ 

JSB lif.:JBUff X 
CON CDC."fK 

;SEl SECTOR TO 1 ;2~1 

;WRITE BUffER TO CYL 841 TK i SECT 1 

I & l1CAl~ 
llA t. RCACtlt. 
[NCA & ALU ~ UCACHE ;SET TRACK ro l 
JSB WRTBUFFX ;WRITE BUfffR TU GYL 841 lK 1 SECT l 

JSB SET UT I L2 
CUN CDC.Tl( 
I t~ l~CAf.: 

ZH & ~!CACHE 
CON CDC.SEC 
I ~ HCAR 

jStT TK 'fO C 
i fl11 
;2~a 

;~·~11 
I •)f~ '! 
I i.l:H 

CUN 2 ;SET SECT TO 2 ;201 
I & \-JCACHE 
JSB !-JRTBUff X 
CON CDC.TK 
I & t~CAR 
HA tl RCACHE 
INCA & ALU & llCACHE 
JSB t·JRTBUFFX 
JSB CLRBUFF 
curl ID & HCAR 
HA ~~ RCACHE 
TUAI AND,rff:A 
JDAT tHtUJ 
TOA I o:{, wrn 
IDAT HtW9U[1 
lR TEMP~1 

;WRITE BUFfER TO CYL 841 TK 0 SECT 2 
; TR11CK TO 1 

;WRITE BUFFER TO CYL 841 TK 1 SECT 2 

;SHOW SIDE, A OR B, BY WRITING 0 OR 1 

;LS BIT Of JD NUMBER 
;IS ONE fUR B, ZERO FOR A 

JUAT BUF0ADR & ALU & UCAR 
AH ~i \lCACHE 
CUN C.UNlT 
I ti \ICAl~ 

HA & RCACiiE 
TUAI SUBS,NRY 
IUAT 10 
CJnP C, $+2 
Jr'lP OD. tlfG4 
fOAI SUBS, fl:~A 
IDAT lU 
TOAI OR,NRA 
IDAT Htt01U 
TOA! OR,NRA 
!DAT fiifG'300 
lNCR TEMPO & ALU & UCAR 
AH ~' t4CACllE 
INCR TEMPO & ALU & WCAR 
IH 
IDAT ll:rn240 & WJ & \!CACHE 
!NCR TEMPO & ALU & HCAR 
[H 

;2Ul 

;201 
;2Ul 
;2Ul 
;201 
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UU4D3 J3XX~C86 3238 
UU4D1 XXXXFBEl 3239 

3240 
U04D5 B2XX00C3 3241 
UC4D6 13XXF900 3242 

')•),.;') 
oJl..'ToJ 

~U4D/ B2XXG~OC 3244 
00408 13XXF900 3245 
OJ4D9 BXF10713 3246 

3247 
C04DA B2XXOC0B 3248 
U04DB 3XXXF8Cl 3249 
C04DC 13XXfC8l 325~ 

UC4DD BXF10713 •'1J"\C:• 
,;,.:,JL 

3252 
U04DE B2XX0023 3253 
C24DF 3XXXF8Cl 3254 
004E0 XXXXE4C0 3255 
CU4£1 13XX01FF 325L 
UB4E2 BXF3047A 3257 

' 

1DAT !lt;UCU& & ALU & IJCACHr: 
IA 
CUN CDC.TK 
I & \Jl~AR 
ZH & ~iCACHE 
CUN CDC.SEC 
I ~ ~lCAR 

ZH ~ t·)CACll~ 

JSB tlRTBUFFX 
CON CDC. n: 
I t~ \·lCAr: 
HA & RCACHE 
INCA ~ ALU & UCACHE 
.JSB llRTBUff X 
CON ERRCODE 
I & HCA~ 
liA & RCACHE 
TUA l AND, rmv 

; SET TRACK ro e 

;SET S£CT 10 0 

; llRITE BUFFER TO CYL SH n: 0 SECT 0 

;WRITE BUFFER TO CYL 841 TK 1 SECT 0 
;CLEAR CYL, n:, SECT, AND CHECKSUtl ERROR 

1D1H llttO lf f u ALU & UCACHE 
.J11P OD.CIJPL ;SEND COAPLETE CUDE 

3258 
3259 SETUTlll: £QU $ ;DEFAULT fACTO~Y TRACK fLAH MAP 

OU4E3 8Xf l~7UC 3260 
3261 

U~4E4 B2XX~03B 3262 
3263 
3264 

0B4E5 B3FA0B49 3265 
3266 ; 

JSB CLRBUff 
curi lJUfUADR 
I & \lCAR 
CON Hil0B•l9 
I & IJC{\CH£ 
I l{ :~rn 

3267 SETUTJL2: EUU s ;fACTORY DEf ECTlVE SECTORS MAP 
U04E6 BXF107CC 3268 

3269 
004E7 B2XX003B 327~ 

32"/J 
004E8 33XXCB49 3272 

3273 
G04E9 B2XX0C3C 3274 

3275 
3276 

U04EA B3FA004U 3277 
3273 
3279 

JSB CLRBUff 
CON BUf0ADR 
I & UCAR 
COil H~UB49 
I t{ \!Cl1CllE 
CON BUF0AD:{+ l 
I & UCAR 
CON Htt~040 

I & UCACHE 
I t~ RTN 

TJTLE2 OFFLINE DIAGS - WRITE/READ/COMPARE 

;2UJ 

;'21H 

;nil 
;:~Ill 

; i'.Vil 

;201 
;2\Jl 

;101 
; 21)1 
;2Ul 
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'J')•J11 
.. u .. uu 

3281 
3282 
•1•"'rfl•l 
~L_l).j 

3284 
3285 
3286 

1m4EB XXXXf 10'3 3287 
CU4£C BXf3~•lEf 3288 

3289 
U~:tf.D XXXXFIB'3 :32'3~} 

Ua4E.E BXF3Mff 3291 
32'32 
329~ 

~~tEf BXF1G668 32'34 
~Mm XXXX£3D9 3295 
CO•tfl BXF1G'34A 32% 
~~4F2 BXf 1C6D4 3297 
~U·lf3 BXF1071:3 32'38 
UMF4 BXFl 06D4 3299 
OU,ff5 BXF1078F 33~0 

G~•ff6 BXfl0930 3301 
~~'lfl BXF10671 3302 
~04FO BXf rnA4'1 3303 
004F'3 BXF10675 331l4 
U~4fA BXflU67D 3305 
0~4fB BX23MFD 33~& 

~104FC BXf304Fl 3307 
330:3 
'J?flQ 
.. i.iUJ 

~J04f0 BXF106F5 3310 
304f £ BXfl06D4 3311 
C~4ff BXf lC713 3312 
00500 BXFHl6F5 3313 
~rn5Ul BXF106D4 :3314 
005~2 BXFHl'34A 3315 
00503 BXFU37i3F :3:31 b 
ll051H BXf 1093~ 3317 
00505 BXFl~b!l :~:3u3 

0~506 BXfl0676 3319 
~rnso-1 BXF3C4FU 332ij 

332J 
3322 

EJECT 
; 
; OFFLINE DIAG - WRITE, READ AND COnPARE TEST 
I 

; WRITES A DAln PATTERN, READS IT BACK, AND COMPARES. 
i 
UD. ~JRCS: 

OD. ~lRCL: 

i 
UD.URC: 

00. llRCl: 

mu z 
RSTNR F.LNGRU,FLAGS 
JllP OD. llRC 

;WRT/RD/CnP, SHORT IO'S 

EUU $ ;WRl/RD/CMP, LUNG JO'S 
SETNR f.LNGR~ 1 fLAGS 
J~JP UU. IJRC 

mu s 
JSB umurm 
SETNR f .RWAPAl,FLAGS 
JSB PTRNGEN ;GENERATE PnTTERN IN BUfFER 
JSB F:ANDSEEK 
JSB ~JRTBUffX 

JSB F:Arrnsm: 
.JSB F:DBUFX 
.JSB CtlPBUF 

JSB INCSECTX 
.JSB CK.TERM 
JSB t1UDEND 
CJMP z,sn 
Ji'lf' OD. IWCJ 

;tJRITE BUFfER 

;CURPARE THE WRITE AND READ BUFFERS 
;CHECK FOR ERRORS 
;INCREMENT SECTOR 

;CHECK fOR END OF STORAGE MODULE 

; CONTINUE TESTS AT RANDUH LOCATIONS 
OD.URC2: EQU $ 

JSB RMIUADDR 
JSB f@WSEE!( 
JSB BRTBUffX 
JSB RANDADDR 
.Jsa :rnrrnsm: 
JSB PTRNGrn 
JSB RDBUFX 
JSB Crlf'Bllf 
JSB CKrnRBR 
JSB CK. l rntl 
JMP UD.\l:~C2 

;GET A CDC RANDOM ADDRESS 
;JSSUE A SEEK TO AnPERIF 
;DO A RANDOM WRITE 
;GET A NEW RANDOM ADDRESS 
;ISSUE A SEEK TO AnPERIF 
;GENfRATE THE PAlTERN FUR THlS ADDRESS 
;READ AND COMPARE TU BUFfER 

; LOllP fUREIJf:R IHH [ L ERIW!~'.) IJCCUl~ 

TlTLE2 OfFLINE DIAGS - READ lFST 

inn 
; -.rn1 

;201 
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331~3 

3324 
')·j·)~ 
.iw.:.·J 

3326 
3327 
'}')•)IJ 
.Jw.:.u 

332'3 
333n 
3331 
3332 

eis~u BXFl C66B 3333 
l'.1050'3 XXXXD8EA 3334 
U~5~A XXXX0157 3335 
U050B XXXXF1D'3 3336 
~05~C :mxrnE1 3337 
~C50D XXXX0233 3338 
'105GE XXXXD892 3339 
005Gf XXXXD88E 3340 
~a5i~ BXF1U89D 3341 
~0511 BXF10M4 3342 
00512 B2Wi00A 3343 
U0513 3XXXf8Cl 3344 
~~514 XXXXE5GO 3345 
C\)515 XXXX03+'3 334& 
0~516 BX23051C 3347 
110517 XXXXF8El 3348 
0~5JU XXXX0~80 3349 
CU51 '3 BXF1UC2t, 335~] 

OU51A BXf IU676 ,,,..,C', 
,j,j.J L 

\Jll51B BXF3050C ;,,,t:·• 
.:i..:s.i.::. 

CC51C B2xrn:m rtrtt:''i 
,j,j.J,j 

G:J51D 13XXD'W" 335't 
G05IE BXf3M7A 3355 

3356 
3357 

EJECT 

OFFLINE DIAG - READ TEST 

READ DISK, CHECKING POSITJON AND CHECKSUM DATA. 

RUNS IN LARGE SECTOR MOUE SlNCE THAT WILL WORK 
FOR BOTH LARGE AND NORHAL SECTOR DATA. 

i 
OD.READ! 

OD.RDl: 

OD.RD2: 

mu $ 
JSB INJTUrHT 
IR \IRDCllT 
IDAT LSIJRDnAX 
RSTHR F.LNGRW,fLAGS 
JA 
I DAT HSSECCtlT -1 
AR RDSECLN 
AR TErlPLNG 
JSB fWBUFY 
JSB rncsECTX 
CON CDC.CYL & WCAR 
HA li RCACHE 
TOAl EXUR,i·mY 
IDiH CYU1AH 
CJMF' Z10D.RD2 
rn 
JUAT H~80 

JSB DELnY 
JSB CK. mm 
J:JP UD. lm1 
CON ERRCUDE & WCAR 

;DELAY 

ZR ERR.CD & ALU & WCACHE 
JnP OD.CMPL ;SEND COMPLETE CODE 

1JTLE2 OFFLlUE DlAGS - WURST CASE TEST 

i 18 
;201 

; 2llJ 
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:3:358 
335'3 
3350 
3%1 
3362 
•)") c •) 
... i...1u..; 

335-t 
3%5 
3355 
33&7 

OU5lf BXflU668 3368 
UU52C XXXXf 13'3 336'3 
0~521 XXXX£3B9 :mo 
00522 XXXXt5D'3 33/l 
ruH.:"1'1 
uUJL..i XXXXf8El 3~72 

UU52~ :mrntF4 3373 
00525 XXXXUB91 3374 
UC52& XXXXD8'32 3375 
U~527 XXXXU88E 3376 
01}528 8XF1U65U :Bn 
0~529 BXFJ e6D4 3378 
U052A Bff 10822 337'3 
0052B XXXXDB12 338~ 

0~52C XXXXD88E 3381 
0il52D BXfl065C 3382 
IHJ52E BXF 1 G6D•t 3383 
CC52F BXF108'3D 3384 
uos:n BXF10A44 33B5 
aos31 BXF10676 33% 
11U53'2 BXF1U6l:31 3387 
00533 BX230535 3388 
~0534 BXF30523 338'3 

3390 
0~535 3XF12663 3391 
00535 XXXXE3D9 3392 
UU537 BXF1C34A 33'33 
IH1C-r-1n 
i'ii.JJ,)Q XXXXE5B9 3394 
OU53'3 XXXXF8El :3'.3'35 
~C53A xxxrn111 339b 
\JC53B XXXXDS'H 33'37 
G~53C XXXXD892 3398 
~IJ5:3D XXXXD88£ 33·3·3 
nr.t:'"iC 
lni.J,)1.. BXFlUE.50 340~ 

C~53f BXF106D•t 3iJ.0l 
~05•l0 BXfl~822 34U2 
UU5'tl XXXXD81L 3403 
00542 XXXXD88E 3i10il 
l:lC5'n BXFlC65C 3405 
~054•1 BXF106D4 34C6 
~0545 BXF1089D 3407 
0~546 BXFl~A44 3408 
n0547 BXF10676 340'3 
Oil54B BXF10681 3410 
l:l05,t9 BX23054B 3411 
0054A BXf30539 3'1-12 

EJECT 

OFFLINE DIAS - WORST CASE TEST 

WRITES A DATA PATTERN, READS IT BACK, AND COMPARES. 
DOES SEQUENTIAL WRT/RD/CMP AT VARIOUS TRUNCATION LENGTHS, 
THEN RANDOM LOCATION WRT/RD/CHP WITH RANDOM TRUNCATION LENGTHS. 

I 

OD.WRST: EUU $ 

TRUCTATIUH LENGTH Of 5UO 
JSB liJl TUiH l 
SETHR f.LN6RW 1FLAGS 
SETNR f .RWAPAT,FLA6S 
RSfNR f.SAVPAf,FLAGS 

OD. l,JRST l : 1 A 
lllAT 5\:lO 

AR RDSECLN 
M~ TOWLN6 
JSB SAVE. OLD 
JSB r;nNDSEEK 
JSB \IRTBUffY 
RA RDS£CLN 
AR TEllPLNG 
JSD GET.OLD 
JSB RANDSEEK 
JSB RDBUFY 
.JSB lNCSECTX 
JSB CK. TH'.M 
JSB MODENDl 
CJMP Z,$+2 
JliP OD.HRSTl 

TRUCTATION LENGTH or 375 
J::Js umurm 
RSTNR F.RWAPAT,FLAGS 
JSB PTRrll:itrl 
SETNR f.SAVPAT,FLAGS 

UD. ~JRST3: rA 
IUAT 3·;5 
f1R HRTSECUl 
AR :WSECUJ 
1)1( f Erif'UlG 
JSB SAVE. OLD 
JSB RfrnDSEEK 
JSB HRTBUff Y 

AR TENPLNG 
JSB GH.OLD 
JSB RflirnSEE.K 
.JSB RDBUFY 
JSB WCStCTX 
JSB CK.TERn 
JSB MUDENDJ 
CJliP Z1H2 
JNP OD.URST3 

i STUfff W \JRI ff SttHlR LENGHI 
;STORE lN READ S~CfOR LENGTH 
;STORE JN COUNTER 
;SAVE CURRENT CDC CYL, TK, AND SECT. 

;\!RITE MTA 
;RESET SECTOR LENGTH TO READ 

jRESET CDC CYL, TK, AND SECT 

;INCREMENT SECTOR 

;CHECK FOR END Uf SfURAGE ffUDULE 

;STORE IN URlTE SECTOR LENGTH 
;STORE IN READ SECTOR LENGTH 
;SfURE [N CUU~TER 

;SAVE CURRENT CDC CYL, TK, AND SECT. 

;rnmE DATA 
; l~EStf SECTOl~ LENIJfH TO REAi) 

;RESET CDC CYL, TK, AND SECT 

;lNCREHENl SECTOR 

;CHECK FOR END Of STORAGE MODULE 

i·.~111 

;2l11 
;2111 
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:341:3 
UU54B BXF1G668 3414 
~OS4C XXXXF8El 3415 
G054D XXXX0U7D 3416 
0054E XXXXDB91 3417 
C054F XXXXDB92 3418 
ugs5J XXXXU88E 3413 
00551 BXF1LI65~ 3420 
U0552 BXF106D4 3421 
00553 BXFrnBn 
~055 1? :cmos12 
00555 XXXXD88E 

3422 
•'l.••""\•l 
J'r..::..:i 

3424 
U0556 BXFIG65C 3425 
00557 BXF1G6D4 3426 
U0553 BXF1089D 3427 
U0553 BXf 1gA44 3428 
0055A BXF1a650 3429 
G055B XXXXDB12 3430 
00SSC XXXXD88E 3431 
0355D BXF1089D 3432 
GOSSE BXF1065C 
0055F BXFH1676 
OOS&U BXF1U681 

•\.;•"1"1 
J't.,j,j 

3434 
3435 

00561 BX23Q563 3436 
U~562 BXF3054C 3437 

3438 
00563 BXf 10668 3439 
0~564 BXFI06A7 344C 
~\J5S5 XXXXD8'3l 
00555 x:mvan 
U056/ XXXXU88E 
00568 BXfJC650 

3441 
3442 

3444 
00569 BXF106D4 3445 
0356A BXf 10822 3446 
UOS68 XXXXD812 3447 
H056C XXXXDBBE 3448 
00560 BXF1065C 3449 
CU56E BXF1C6D4 3450 
COS6F BXF1089D 3451 
0057~ BXF10A44 3452 
00571 BXF1n676 
00572 BXFrn67D 
~0573 BX230575 
CQ574 BXF3tl564 

005J:5 SXF 106F5 
C~57b BXf 106D4 
O\J577 BXF1G6A7 
U0578 KXXXD89J 
U057'3 XXXXD88E 
ua~i7A BXf JG822 
vlOSJB BXFHJ6F5 
0~57C UXf IUGD·1 
UUS/D BXFHl&A7 

.. , .1C'•i 
,j't.J.,j 

3454 
3455 
3455 
3457 
3458 
345~ 
r1., r <~ 
,j'tQu 

3461 
3%2 
3463 
3464 
3465 
3466 
:H67 

; rnucrn T rur; LENG"fll ur i 2s 
JSB I:HTUNll 

UD. llRST:5: IA 
lDAT 12!:! 
AR 1-rn fSECUl 
AR RDS£CUJ 
1iR Tt11PUl11 
JSB SAVE.OLD 
JSB RAHUSEEK 
JSB llRTBUFFY 
RA RDSECUJ 
AR THlPU~G 
JSB GET.OLD 
JSB RANDSEEK 
JSB RDBUFY 
JSB INCSf:CTX 
JSB SAVE.OLD 
RA RUSECLN 
AR TEl1PLNG 
JSB RDBUFY 
JSB GET.OLD 
JSB CK.TERn 
JSB llODENDl 
CJtlP Z1$+2 
.JilP !JD. llRST5 

RANDOi'l LOCATION, RANllUl·J LENGTfl 
JSB lil!TUillf 

OD.URST7: JSB RAND.LNG 
AR \-IRTSECLN 
Ar: RllSl'.:cLri 
AR rEr1F'UlG 
JSB SAVE.OLD 
JSB RArmsm: 
JSB t!RTBUff Y 
RA RDS£CUI 
AR lErlf'LNG 
JSS GET.OLD 
JSB RAiWS££K 
JSB RDBUfY 
JSB INCSECTX 
JSB CK.TERM 
.JSB tlODEND 
CJMP Z1 H2 
JMP OD.14RST7 

;SETLENGTH 10 125 
;STORE IN WRITE SECTOR LEnGTH 
i SlURf. lN Rf'AU SffTUR LfNG'fll 
;STORE [N counTE~ 

jSAVE CURRENT CUC CYL, TK, ANU SECT. 

jlW11£ DATA 
; RESET SECTOR LtrlG"f;i ro READ 

;RESET CDC CYL, TK, AND SECT 

;CHECK fOR END Of STORAGE nODULE 

;GET A RANDOM NUMBER BETWEEN J-233 HEX 
;STORE (N WRITE SECTOR LENGTH 
i SlU~'.£ W RHiU Sf'CH!f,'. tJ~~GTll 

;STORE !n COUNTER 
;SAVf CURRENT CDC CYL, TK, AND SfCT. 

;HRllf UA"iA 
;RESET SECTOR LENGTH ro READ 

;RESET CUC CYL, TK, AHD SECT 

;CHECK FDR END Of STORAGE MODULE 

; RANDOM LOCATION, RANDOM LENGTH, BOTH UITH AND UITHOUT TRUNCATIUH 
OD.WRSTB: EGU $ 

JS8 RMmAUDR 
JSB RtliJDSEEI( 
JSB :~AND. um 
AR t.JRTSECLN 
AR TEMPLNG 
JSB tWTBUffY 
JSB RANDADDl~ 

JSB F:{mllSEEt< 
JSB RAND.LNG 

;GET A CDC RAHDOM ADDRESS 
;ISSUE A SEEK TO AnPERlF 
;GET A RAHDOH LENGTH 

;DU A RANDOM URlTE 
;GET A NEW RANDOH ADDRESS 
;lSSUE A SEEK 10 AMPERlf 
; Gt T fl RA!IDU11 LEW:lnl 

;2lH 
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~057E XXXXDB92 3•168 
UC51F XXXXD88E 34&13 
G3580 BXF1C89D 3470 
UC581 XX X Xf 18'3 3+11 
OC582 BXFl 05F5 3472 
UU5H3 Bffl06D4 3473 
0~584 BXF10713 34H 
U0585 8Xfl0EJJ 3475 
00~86 BXfl06D4 3476 
OU::iU/ BXflG'HA 34ll 
m~5BB BXF1U78f 3478 
U0:58'3 BXF l 0'330 :H/'3 
OU58A DXFJti571 348l1 
IJU58B XXXXFID'3 3481 
0058C BXF106F5 3482 
U058U BXfl06D4 3433 
e:.l58E BXF107J 3 348•1 
i'''\.:'rJ(.'" ;\:i.Ju1 BXf lU6f5 3485 
~U59\:l BXFIUEiIM 3485 
~105'31 BfflG'Hli 3itUl 
0~592 BXFIU78F 3488 
UC5'33 Bff l~'33U Jit8'3 
1v1c:.-. .• 
uu.J:i't BXflU671 3490 
00595 BXfl067b 3·rH 
005% BXF30575 34%'. 

3493 
3il94 

AR RDSECLN 
AF: TEflPUHJ 
JSB RUBUFY ;READ AND COMPARE TU BUFFER 
SETNR F.LNGRO,fLAGS ;SET LONG READ WRITE nUDE 
JSB RA~DADDR ;GET A CDC RANDUM AUDRESS 
JSB RANDSEEK ;ISSUE A SEEK TO AMPERIF 
JSB WRTBUFFX ~DD A RANDOM ORITE 
JSB F:M1MUDR 
JSB RAilDSEEK 
JSB PTRrllJtrl 
JSB RDBUFX 
JSB Ci'JPBUF 

;GET A NE~ RANDOM ADDRESS 
;ISSUE A SEEK TO AMPERif 
;GENERATE THE PATTERN FOR THIS ADDRESS 
;READ AND COMPARE TU BUFFER 

;2111 

JSB CKERROR ;CHECK FOR ERRORS STOP ON ERROR ELSE RETU~N 
RSTNR F.LNGRU,FLAGS ;CLEAR LONG READ WRITE MODE ;2Ut 
JSB RANDADDR ;GET A CDC RANhUH ADDRESS 
JSB RANDSEEK ;ISSUE A SEEK ro AMPERir 
JSB URTBUffX ; IJU A ~'.Arrnun llRilf 
JSB RANDADDR ;GET A NEW RANDOH ADDRESS 
JSB RArJDSEEK 
JSB PrnNGErJ 
JSB !~!DEUf X 
JSB CnPBUf 
JSB CKERIWR 
JSB CK.rrnn 
JfW OD I tlRSTB 

;lSSUE A SfEK TU AMPERJF 
; GENERATE TliE PA HElW fl)}~ nHS ADJmss 
;REAU AND COMPARE 10 BUFFER 

;LOUP FOREVER UNTIL ERRORS OCCUR 

1ITLE2 OfFLINE DJAGS - SHARED MEMORY 
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3~95 EJECT 
34% 
3497 Slifii('.ED f'lEflO~'.Y OffLINE DlAGNUSTlCS 
34'38 
3499 This 1s the only current a2thod to insure that a shared Qe~ory 
3500 urite works. Have one side ~o a shared ~eraory write offl1n2 
3501 d1agnost1c, and then the other do the corespond1ng shareu 
3502 aeQory read offl1ne d1agnost1c. 
35U::: 
350~ Test Codes: 
35U5 Bxx "rites all addresses 
35U6 9xx Reads all addresses 
3507 xlx Co~pleLlent data pattern flag Cb1t 4) 
35UB x2x Continuous flag (bit 5J, else one pass 
35~9 x4x Ignore errors flag (bit 6) 1 else stop on error 
3510 xBx Random addresses flag (bit 7) 1 else sequ2nt1al addresses 
3511 xxU Data pattern of all zeros 
3512 xxl Data pattern of repeating 0001 
3513 xx2 Data pattern of rep2at1ng 0Ul0 
3511 xx3 Data pattern of repeating Ull (odd parity) 
3515 xx4 Data pattern of repeating OIOU 
3516 xxS Data pattern of repeating 01 
3517 xx6 Data pattern of repeating 110 
3518 xx7 Data pattern of repeating C00lll (odd parity) 
3519 xxB Data pattern of repEating IO~~ 

3522 xx9 Data pattern of 9999 hex 
3521 xxA Data pattern equal to address 
3522 xxf Data pattern of OOFF hex (alternating U and I each byte) 
3523 
3524 The ur1te; wait between passes Jong enough for the other 
3525 controller to do three read passes. 
3526 
3527 WARNING: The write t2sts DESTROY SHARED MEMORY UATA ON BUTH 
3528 CONTROLLERS! fhe entire subsystera aust be offl1ne in order to 
3529 run these d1agnost1cs. 
353U 



HALE L1st1ng: hspdgn.src rnu f2D 11 I3:5U:U~ 1993 

Aadr Line - ANPERIF 7155/885 EMULATION - HSP DIAGNOSTICS - OFFLINE DlAGS - SHARED MEHORY 

:3531 EJECf 

3533 OFTLWE DIAGNOSTIC SHARtD r'lfrlURY vl~!IlE 

3534 

00591 BXF105B2 3536 
3537 

U0598 BXf 10603 3538 
GU599 BXf 1D5CE 3539 
~~53A XXXXD88B 354U 
~U59B BXFlUBBD 35~1 

UU59C BX71U5C7 3542 
CU53D XXXXClFE 3543 
~U59E BX2305AU 3544 
~~5YF 8Xf3059B 35q5 

3546 
005A0 XXXXD8£0 3547 
CC5Al XXXX0064 3548 
0~5A2 BXfJUC30 3549 
UU5A3 8XF105BC 355~ 

~U5A4 BXf3U597 3551 
355:~ 

; 
OD I SH!-IRT: EQU :;; 

JSB OD.SlllilI 
OD. s1:1m1: EQU $ 

JSB OD I SHAD}< 
JSB UU.SMDAT 
1~R SHflDA f A 
JSB SH!l\WT 
CJSB N,UD.SHEf(R 
DECR LOUPCrn 
CJl1P Z,H2 
J!lP OD I SHUR l 

IR TH1P~ 
rnAr mo 
JSB D£LAYNS 
JSB UD. Sl!Erm 
JrW Ull. SHl~R"f 

; INITIAL! lE 

; SET Tll£ ADDl(ESS 
;SET ACC BASED ON AbDRESS AND TEST 
;USE AS DATA TO WRITE 
;WRITE ONE ADDRESS 
;IF ERROR, STOP TEST, PROCESS ERROR 
;DECREMENT AND CHECK LOOP COUNT 

; DO NEX1 ADDRESS 

; trnn FOR nrnns 

;DUHE Uf TH A PASS 
;If RETURNS, THfN CONTINUOUS PASSES 

3553 OFFLINE DIAGNOSTIC SHARED HfHURY REAb 
3554 
3555 

~U5A5 BXF10582 3556 
3557 

U05A6 8Xf lU603 3558 
005A7 BXF1CB80 3559 
005AS BX71~5C7 3560 
005A9 BXF1G5CE 3561 
UU5A~ XXXX91GB 3562 
G05AB BX23~5AD 3563 
U05AC BXF105C7 3564 
035AD XXXXClFE 3565 
U05AE BX23~5B0 3566 
~USAF BXF3G5A6 3567 

3568 
C0580 BXF105BC 3569 
~C5Bl BXF3C5A5 3570 

3571 

; 
OD. SHl~ll: 

OD. StiRDl: 

mu s 
JS8 UD.SH{ill 
EQU $ 

; lNirIAUlE 

JSB tJD I S:iAD:~ j Str TH£ ADDRESS 
JSB SHHRD ;READ ONE ADDRESS 
CJSB ll,OD.SHERR i {f Pflf:IrY rn:~, CH£Ci( rr-:sr STOP 
JSB OD.SHOAT ;SET ACC BASED UN ADDRESS AND TEST 
TORAY EXOR 1 SHliDA TA ; CUl'lPAXE tllfH DA TA READ 
cJnP z,s.;.2 
JSB OD.SHrnR 
DECR LOOPCiH 
CJMP z,·~n 

JMP OD.SHRDl 

JSB OD.SHEiJD 
Ji'lP OD.SllRD 

;IF UNEQUAL, CHECK FOR TEST STUP 
; DECRGlrnT Arrn CHECK LOOP courn 

;DO NEXT ADDRESS 

;DONE WITH A PASS 
; If Rt TURNS 1 TIH:N CONT I NUO!JS PASSES 

;£~1 

;2e1 
;201 
;2Ul 
;2Ul 
;2Ul 
; 2l11 

;2Ul 
;2Cl 
;2~1 

;nn 
;2Ul 
;2(11 
;:w1 
;f.l1J 

;il1J 
;2Hl 
i i'.lil 
;2Ul 
;2~1 

; :rn1 
;2Ul 
;'2Ul 
j 2~11 

;2~1 

;2Ul 
;201 
;2Ui 

; 2Ul 
;2Ul 
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Addr Line - A~PERif 7155/885 EHULATJUN - HSP DlAG~OSTICS - Of FLINE DlAGS - SHARED ME~URY 

3572 EJECT 
3573 1 

3574 ; OfFLlNE DIAGNOSTIC SHARED MEMORY INlT 
3575 j 

3576 
UC582 8XFl0COA 3577 
00503 B2XX~0~2 3578 
OU584 t3XXF9UG 3579 
OG5BJ XXXXD9UC 358a 
UU5B6 XXXXD8fE 3581 
G~~B7 XXXXU7ff 3582 
005B8 B2XXC02l 3]83 
OU5B~ 3XXXEf9U 3584 
uusBA xx2nxxxx 3585 

DD.SllirH: EQU $ ;i'Ul 

3586 
~0588 XXFA89FE 353/ 

3588 

JSB IHii'AiiP j !NlTI{llIZE AnPt::m SI) CAN nn fff TERfi ;2W3 
cm~ SHER~~ & HCAR i CLEAR sm1tnORY ERf~OR STATUS HORD i :.111 
lH t HCACHE ; 2~H 
rn SmlAUflR i sn SllAlffD ['lf°i'lOl~Y AllDRfSS TO m:u i n11 
lR LUUPCNT ;SET LOUP COUNT ru /FF ;2Ul 
JDAT H;U1Ff ;CONCl PER ADDRESS -1 FOR DOUPDAlE AUURJ;2~l 
CUN OCPFNC & UCAR ;GET OR[G!NAL fUNCf [0~ CUDE ;2Ul 
lSTND 8117 & RCACHE ;XBX MfANS RANUOn AllURfSSES ;1~1 

CRT~ Z ;lF NUT, RETURN ;2Ut 
RlRR 4,LOOPCNT ;lf RANUOnJ J& TJnES PER ADDRESS ;201 
I & RTH ;2Ul 

3589 DffllNE DlnGNUSTIC SHARED nEMURY END OF A PASS 
35'30 
3591 ChEck for terillinate frora OCP/XMC CILD-8 fff), and go to 
3592 ; OD.TERM if so. If x2x in function code (b1t SJ, then return 
3593 ; and continue test, else goto OD.CMPL to note test coraplete. 
35'H ; 
3595 OD.SHEND: EQU $ 
3596 SRC.AMP ;CHECK FUR TERninnrE FRUn AMP 
35% t IF DAiH(_£Q_O 

UC58C BBXX~COf 3596 t CON AMP.PORT & SRCSEL 
35% + ELSE 
:35% + ErmIF 
35'3& + £NDn 

TSHW ST I BK2 
I & SRCSfAT 
rn1~· z, $+3 
JSB CKAm)sn 
JSB CK. m:n 
can UCPf NC & WCAR 
HA t~ RCACHE 
TSfNA Bif5 
CJi'lP Z1 S+2 

i lf EI 

;PRIJCESS IT 
;Ciifff:'. HW TrnnltlATE IL!!-H fUi~CTlUN 

; GO O~: IG WAL i-'UNO !Ori CllDt 

i ux MEANS etJil'f rnuous PASStS 

;2UJ 
;2~1 

i ::·~11 
;·m 
i ~'~11 
r •)Ut 
, ·~ 'J l 

;nn 
;·m 
;nn 
i~~'·H 
i 1~11 

3597 
UU580 5XXXE390 3598 
C35BE BX2305Cl 3599 
U05BF BXFtUA83 36~2 

cu~cu sxr106Y6 36U1 
UOSCl 82XXU021 3602 
OU5C2 3XXXF8CJ 3603 
UOSC3 XXXXEB80 36U4 
~05C4 ex23g5c& 3&05 
UUSC5 XXfAXXXX 36~6 

H35C6 BXFBG47A 3607 PUF'JtlP Oil. CnPL 
;SET, GO DU nUR~ PASSES ;lUl 
j NOT Sc:T, cu;: RH~ AllllR Arm GOTO COr-WLETE; 2(11 

36~8 
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Adur 

OU5C7 BXF1C2A2 
UU5CU B2XXOG21 
OCSC'3 3X XXf8C l 
OQ5CA XXXXtDBC 
U05CB BX23G5CD 
G05CC XXFAXXXX 
~!j5CD 3XFBU62D 

Line - AnPERIF 7155/885 EMULATION - HSP DlAG~USTICS - (JffllNf: DIAGS - swwrn t'lfrllWY 

35G'3 
3610 

EJECT 

36Jl UfFLI~E DJAG~USTJC SHARED MEMORY ERROR 
3512 
3613 Set ERR.CD register dependant on error. Values will be the 
3614 sace as powerup d1agnost1c snared raemory error. If x4x in 
3515 function code (bit 6), then return and continue test, else 
3616 stop d1agnost1c, goto offline d1agn0st1c e(ror handler. 
3617 
3518 
361'3 
362U 
3621 
3622 
3623 
3624 

3526 

, 
OD.SHERR: EQU $ 

.JSB SHER:~. CD 
CDrJ OCPfiJC t. UCAR 
HA & Rer'\CHE 
TSrnA BlT6 
CJl1P ZrH2 
Rm 
PUPJnP OD.£RROU 

j20J 
;CALCULAfE ERROR CUDE FUR ERROR ;201 
;GET ORIGINAL FUNCTION CUDE ;201 

;2111 
;X4X MEANS DON'T SlUP ON ERROR ;2~1 

;201 
;SET, CONTINUE ;201 
;NOT SET, CLR RfN ADDR, GO SEND ERR MSG ;2~1 



lHiLE Li sting: h ;pJgn. ·;ri: Thu Feb ll l3:j8:G~ 13~3 

L1n2 - AMPERIF 7155/8U5 EMULATION - HSP DJAGNOSTICS - OffllNt DlAGS - SHAf-lD nfilUF:Y 

3627 
3528 
3629 
3b3U 
3631 
'}C ')') 
..JU.Ji. 

3633 
•\r"' ,, 
.}Q.j't 

3535 
0~5CE BXF105D3 3&3f, 
~05Cf B2XXC021 3537 
UG5D~ 3XXXE9'3G 3&38 
~~5DJ XX2AXXXX %39 
005U2 XXf AFASl %40 

3b4J 
3642 

Cl:l5D3 B2XX0021 %43 
3G5Di 3XXXf8Cl 3544 
U05D5 XXXXE4Cl %45 
~~5D& XXXXC00f 35% 
~0507 BX2305ED 35H 
GZ5D8 XXXXE185 3648 
ll~5D'3 BX23C5EE :Jbil'3 
005DA XXXXE185 365r! 
~10508 BX2305to 3551 
0~5DC XXXXE185 3552 
UU5DD BX23~5F2 'jr l:'l 

.iQJ.,j 

C05DE XXXX£185 3554 
0~5Df BX2305F4 3555 
0C5E0 XXXXE185 •1r:: c:r 

.Ju Ju 

l:l@5El 8X2305f5 3657 
OG5E2 XXXXE185 3558 
~u5E3 BX2305f8 355'3 
G~5£4 XXXXE185 3660 
l:lu5E5 BX23i35f ;; 3551 
~C5E6 XXXXEJ85 3662 
005£7 BX2305FC 3563 
misrn XXXX£185 3664 
Ul15E'3 8X23n5fE 3&65 
025EA XXXX£185 3566 
vJU5EB BX230&~0 3561 
li~5ff BXF30601 3&58 

;355•3 

J 

EJECf 

OFfLINE DIAGNOSTIC SHARED MEMORY DATA 

Return data pattern to test with in accuguJator dependant on 
test selected and current address. [f xix test is selected, 
complecent the data pattern. 

OD.SHOAT: mu $ 

, 

JSB UD.SHPAT ;GET BASE PATTERN 
CUN OCPFNC & WCAR ;GET URJGlNAL f'UNGllUN CUDE 
TSTND Blf4 ~ RCACHE ;XlX MEANS CUMPL~~ENT 
CRTN Z ;PU~'T CUMPLEMENl 
SOA CUMP,NRA & RTN ;COHPLEHEHT 

UD.SHPAT: EUU $ 

CUN UCPFNC & WCAR ;GET ORIGINAL FUNCTION CUDE 
HA t{ RCACtlE 
TOA I Arm' NRA 
IUAT H~UUf 
C:Ji~P Z 1 OD. SH PAC 
DECA 
CJMP Z,UD.SHPAl 
DECi1 
CJllP Z,OO.SHPA2 
DECA 
CJnP Z,UD.SHPA3 
DECA 
CJllP Z,OU.SHPA4 
DECA 
CJiiP Z,UU.SHPA5 
DECA 
CJnP l,UD.SHPA6 
DECA 
CJriF' l 1 !JD. SHPA"/ 
um1 
CJMP z, UD I Sl-WA8 
HECA 
CJMP l,OD.SHPi)'3 
Ut:Cf\ 
CJflP Z,OO.SHPM 
JMP OU.SHPAf 

i B lTS 4-~ DE TERil INE TEST 

; VHLUC: Of :1EX U 

i l 

•? , .. 
... } ,,.., 

;5 

jb 

.. , ,, 

;8 

i '3 

;A 
;ELSE, TREAT AS f 

i 1'~11 
rm 
;WJ 
j'.~tll 

;1l11 

;n11 
; 'lU 1 
jLl1l 
i 20l 
;i'.Ul 
;2lH 
;Wl 
;2ul 
;2l1J 
;2~H 

i 2~11 
;2~l 

;2Ul 
;2Ul 
;201 
;201 
;t'.Ul 
; ·zu l 
;/Ul 
; :rn1 
;t'.~1 

; -.rn1 
i i'(1J 
; 1.tl l 
i i'll J 

j'L~H 

;nn 
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Audr Line - AnPERlF 7155/8U5 EMULATION - HSP DJAGNUSTICS - Off LI Nf D l AGS - SHA~:rn i'lt-°r'iU~:Y 

3&1~ EJECT 
35·11 i 
%72 OD.SHPA~: £OU $ j {\LL zrnos AS DfHA ;nn 

l}(}5tD XXfAF'3\H 3613 lA .~ lH!l ; ·,;u 1 
C35EE XXXXf8El 367•]. UD.SHPAJ: lf'. i Rf:PtATING BlT PArm:m mrn1 {lS DATA i L'lH Jn 

~U5ff XXFAllll ·Jc·r vu,J IDiH H:Hlll & !~TN j'ZUl 
CC5FG XXXXF8U 3676 OD.SHPAi'.! IA i r::tPEATING BlT PA1lf.RN 0l11{} AS DATA ;£01 
~G5f l XXFA2222 3&ll IDAT H~2222 u r:rn i 21)1 
U05f2 xmrnEI 3678 UO. Sf IPA'.::: IA ; r:i:r·rn·r WG BIT PATTEtW 011 AS DATA ;2Ul 
005f3 XXfl13GDB 3f, 7'3 IDAT B~lOllUllCll~ll~ll li :m ;2Ul 
CU5f4 xmrnu 368~ OD. SHPAi! IA ;REPEATIHG BlT PA1Tf.RN {}JO~ !IC DATA j iLil nv 

~U5F5 XXFA44H 3681 !DAT HlM4H & RHJ ,·)!'ii 
1.:.th 

005F6 XXXXf'8El 3682 OD.SHPA5: IA ;REPEATING BlT PATTERN 0J~l AS DATA ;201 
G~5f7 Xff A5555 %83 !DAT H!~5555 ~ RTU ;201 
CC5f3 xxmeu 3684 OD.SHPAS: IA i REPEATING BJT f'AlTE.RiJ 11 u tic Iv DATA ;201 
005f'3 XXFA6DB5 3685 !DAT 8~~110110110110110 ~ 

rj RHl ;2Ul 
~~5FA XXXXf8El 368G OD.SHPA7: IA ; Rt.PEAT J i{G BlT PATTf.f.'.N GU0Jll AS DATA ;201 
U05f B :m.mu 3687 IDAf 880111000111000111 ~ RHl ;201 
0~5fC XXXXtBEl 3688 OD.SHf'A8: IA i R£f'EA T J rm BIT PiHTERN rn~u AS DATA ;201 
005FD XXFA8883 3&8'3 !DAT Htt8888 lt RTll ;201 
GG5FE XXXXfBEl 3f,9~ UD.SHPA9: IA i ~:H'EAT lr~G BIT PATTf.RN J l10J AS DATA ; 1'.lil 
CU5f f X XF A'3'3'3'3 %'31 IDAT H~'3'3'3'3 ' RHl ; :rn1 ;j 

11ror• UD. SHF'fiA! mu .. i fiUHRESS {iS DATA ; 1~11 .:ib.1L :;-

BO&GG XXf AD80G W33 RA SHfiADDR lt RTN rm 
03661 XXXXf'SEl 3f,~M UD.SHPAf': IA i ALTERUATJN6 PATTEf<N Al.L ll'S, ALL l 'S ; 2~11 
1:csc2 XXf AUUFf 35•35 !DAT HlH1CiT ,:~ lHN ;2Hl 

3&% 
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Alldr Line - AnPERIF 7155/885 EKULATIO~ - HSP DlAGNUSTJCS -

3697 EJECf 
3698 
3699 OFFLINE DIAGNOSTIC SHARED AEHORV ADDRESS 
370t1 i 
3701 ; Generate next shared Qeoory address in SHMAUDR. for LlOSt 

3702 tests, this means increoenting to next address; if test has 
3703 xBx set, then generate a random address. If address would be 
3704 the saae as DOUPUATE, then skip tt and go to n2xt address. 
3"/U5 
3706 

C~6U3 B2XXU021 3/07 
00504 3XXXEF90 3708 
0~605 BX230609 3709 
t~b~6 BXf 10685 37IU 
UO&~J XXXXD88C 3/11 
OU6U8 BXF3~60A 3712 

:3713 
~~5U9 XXXXDD6C 3714 
GU6UA XXXX9CCC 3715 
C05~B XXXX07FF 3716 
006UC XXXX15CC 3717 
gc60D XXXX003F 3718 
006UE BX23~603 3719 
G050F XXFAXXXX 372~ 

3721 
3722 

r 
OD.SHADR: 

UD. SHADl: 

EOU $ 

CON UCPFNC & \!CA:< ;GF.T Ol~!G(NAL F!JrlCTlllrl CODE 
TSTND BIT7 & RCACHE ;XBX MEANS RANDOM AUbRESSES 
CJll? Z,UD.SllADl 
JSU RAirntWrl ; USE A RANllllil m1nnn: 
AR SllfiADDR 
JIW $+2 
tuU $ 

l NCR SllilAHDR 
TURlR AND 1SHHADDR 
lDAT H~7ff 

i lilCF:EritNT ADDRESS 
;USE LOWER ll B!TS 

TOR!Y EXUR,SHAADDR ;IS IT EQUAL ro DUUPDATE ADDRESS? 
IDAT DUUPDATE 
CJf1P Z,OD.SHADR 
RTN 

; fli~N SKIP nus ADDRESS AllD IJO TU NtH 
jDDNE 

TlTLE2 Off LINE DIAGS - ERROR CODES 

;i'.iil 
rm 
j 1·~11 

i ·201 
; 'j_ ~1 J 

j'.~~}l 

ji'.lll 
i :~tl l 
;20! 
j'Z~ll 

j i'.~11 

j'.~~H 

; 2l1J 
;201 
; 2~11 



HflLE listing: hspdgn.sri: Thu Feb ll 13:53:~~ 1~93 Pagi? 'H 

Aadr Line - AMPERIF 7155/BBS EnULATlU~ - HSP DJAGNUSTICS - Off LINE DlAGS - ERROR CODES 

372•1 
U~GlU XXXXDD7F 3725 
U~6ll XXXXDD7F 3126 
3UG12 XXXXDD7F 3727 
~UGI3 XXXXDDJF 3728 
G~SI4 XXXXUD7f 3729 
U~SlS XXXXDD/F 373e 
e~&Ib XXXXDD7f 373J 
U06IJ XXXXDD/F 3732 
~0618 XXXXDD7f 3733 
OU619 XXXXDD7F 3734 
CUblA XXXXDD7f 3735 
UU61B XXXXDD7F 3736 
~~61C XXXXDD7f 3737 
UU61D XXXXDD7f 3738 
U~51E XXXXDD7f 3739 
U061F XXXXDD7F 3740 
~0520 XXXXDD7F 3741 
00621 XXXXDD7f 3742 
M~622 XXXXDD7F 3743 
00623 XXXXDDJF 3744 
~~624 XXXXDD7F 3745 
~C625 XXXXDD7F 3716 
03626 XXXXDD7f 3747 
0~627 XXXXDD/F 3748 
00628 XXXXDD7f 3749 
~0629 XXXXDD/F 3750 
0~62A XXXXDD7f 3751 
~0628 XXXXDD/F 3152 
~~b2C XXXXDD7f 3753 

3754 
0U62D BiXXU023 3755 
e~62£ 3XXff8Cl 
U~lb2F XXXX'395F 
U~J&3U 13XXD85F 
~~63J BXf rnC0A 
mlS32 BXF30633 

:3756 
3757 
3758 
3759 
376'.} 
37bl 
3762 

i 
OD. rn~1 IJ: 
llO. rnRlC: 
OD. 1:.r:RlD: 
UD.ERRlA: 
UD.ERR19: 
on.rnR18: 
OD. H:tU 7: 
OD.ERR16: 
OD.ERRJ5: 
OD.ERR14: 
OD.rnR13: 
OD.ERR12: 
OD.ERRil: 
OD.ERRlO: 
OD. £F:RuF: 
OD.ERR0E: 
OD.ff.:RGD: 
OD.ERROC: 
OD. ERt{~B: 
UD.ERRUA: 
OD.£RR09: 
llD. ERR08: 
OD.ERR07: 
UD.ER~U6: 

OD.ERRn5: 
OD. rn:~04: 
UD.£W13: 
OU.ERR112: 
UD.rnRUJ: 
OD. El{i-:ua: 

1 ilCR £RF:. CD 
(i-lCR £RR.CU 
!NCR ERR.Cl! 
ltlCR rnlt CU 
I:JU: H:ft'..CD 

Ji;rn ERR. CD 
!NCR ERR.CD 
INrn rnR.CD 
INC:~ rnR. CD 
INCR ERR.CD 
I fl CR ERR. CD 
JNCR ERR.CD 
! IJCR rnR. CD 
mer~ ERR. CD 
lilCR ERR. CD 
INCR ERR.CD 
INCR ERR.CD 
!NCR Ef.:F:.CD 
I fl CR ERR. CD 
!NCR ff.:R.CD 
[NCR rnruu 
WCR th'.R.CD 
! ;JCR H:R. CD 
IrlCR H:k'.. CU 
1 HCR ER:~. CU 
WCF: ERR.CD 
EQU $ 

i lL.u:GAL UffLl.r~E IllAG ffST NllnBrn j'll1l 
; uiin usrn 
;AMP OUTPUT READY AfTER TRUNCATION 
; wn usrn) 
jUNEXPfC1ED AMP INTERRUPT DURING RfAU 
;rlU Aile STATUS Afrrn }<tim 
j~U AMP SRCRDY DURJ~G RFAP 
;UNEXPECTED AMP [NfERRUPf AT START UF REAU 
;NU AnP SRCRDY Al START UF RfAD 
;NO AMP ENTAGS AFTER ISSUE READ 
;UNEXPECTED AnP INTERRUPT AfTER ISSUE RE~D 
;UNEXPECTED AnP INTERRUPT BEFORE READ 
;UNEXPECTED AnP INTERRUPT UN READ OR WRITE 
;NO AMP STATUS AFTER WRITE 
jNO AMP DSTRDY ON WRITE 
jNU AMP ODREQ O~ URlTE 
;UNEXPECTED ANP INTERRUPT ON WRITE 
;NO nnP naurRDY AFTE~ ISSUE ADDRESS 
;BAD AMP SRC STATUS BEFORE ISSUE ADDRESS 
;NO An? AOUTRDY AFTER ISSUE connANU 
;BAU A~r DST SlATUS BEFORE ISSUE CUMHAND 
;BAU AHP SRC STATUS BEFORE (SSUE cunnA~D 
;iW AnP f'ARLJ-3).XllY 
;ISUCHUX RETURNED NEG (NOl POSSIBLE) 
;AMP Ef lERHINATE 
; ArlP RECO\Jt:r{ AC"f [IJN IJF COi1i1ArlD Rt.JEC'f 
;NO AMP STATUS AfTER SEEK 
; Ar!Prn ff PARITY rnRlJR 
;NO DEVICE END fiEfURE SENDlNG SFEK 

CUN ERRCUDE & HCAR ;UR LOCAL HEMURY SAVED ERROR CODE 
HA ~ RCACHE 
TUt<AR UR,rnt;~.cu 

RH ERR.CD & WCACHE 
JSB IrHTAtiP 
JflP OD. mu: 

;RESET AHPERlf INTERfACE ;291 
;GO TO [0LE 1 WHlCH WILL PRINT ERROR HSG 

TJTLE2 OffLINE DJAGS - ERRUR HANDLER 
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Addr Line - AflPERIF 7155/885 Ei"lULATJON - HSF' DIAGrJUSrJCS - OFFLINE DIAGS - ERROR HANDLER 

3/63 EJECf 
3764 i 
3765 ; OFFLINE DIAGNOSTIC IDLE LOOP 
3766 i 
3767 ; Called after an offl1ne d1agnost1c completes or gets ~n 

3763 ; error. It displays any error raessage to UCP via the XMC, and 
3769 ; then waits for a neu diag com8and fro~ OCP, and then juraps to 
3710 i OD. STfiRT I 

3771 ; 
3772 OD. IDLE: EQU S 
3773 
37l3 t 

C~633 BXFBU634 3773 + 
0~634 BXFBC635 31/3 t 

~~635 BXFBU636 3773 + 
UG636 BXFB~63/ 3713 • 
CU637 BXFB0638 3773 + 
0~638 BXf BU639 3//3 t 

00639 EXFB~S3A 3773 + 
UU63A BXFB063B 3773 + 
2C63B BXFBC63C 3773 + 

37!3 + 
GG53C BXFlCCOA 3774 

3775 
3776 

CLR.STK 
DUP '3 
?UPJi'lP $+1 

i1lJPJilP Hl 
F'UF'Jrlf' s+ 1 
PUPJr1P Hl 
PUPJrW '.HJ 
;:iupJrw H1 
f'OPJnP HJ 
POPJr1P Hl 
PUPJiiF' $+1 
Ei·Jlli1 
JSB 1Ni1 MW 

; GET ~MP STATUS If AnY 
OD.IDL.1; £LlU $ 

i CLtAR THE STACK 

;CLEAR AMPERlf lNlERFACE 

3777 TSTND ST.BK2 ;If SlATUS, READ ll 
tlG63D 5XXXE390 37/8 
0Z63E BX23u640 3779 
~~S3F BXf lUABC 378~ 

378J 
~0640 B2XX0023 3782 
C~54l 3XXXf8Cl 3783 
90642 BX23U64C 3784 

3785 
JJS13 13XXf900 3786 
GU644 XXXXDB98 3787 
U0645 XXXXD8F7 3788 
Gub45 XXXXC003 3789 
0~647 BXFlOAED 379~ 

C~b48 1XXXD858 3791 
37'32 

~~649 5XXXE39H 3793 
UU64A 8X23U648 3794 
G3b4B BXFl~A80 3795 

1 tt s;~csrn r 
CJi'lP Z, H2 
JSB CKAl'lPS rx 

CHECK FUR f.Rt{OR 
COil ERRCIJDE ~< IJCAR 
HA & RCACHE 
CJMP Z,OD.IDL.2 ;ERROR REPORTED, WAif FOR OCP CMD 

SEND ERROR CODE TO OCP 

AR AriFllLEN 
!R f\1-tPCiiD 
InAT AF. rWUP 
JSB tSUCf'lDX 
RM ANP~lLEr~ 

TSTilD ST. BK2 
I & SRCSlAT 
CJr1P Z, $-2 
JSB CKMlPSTX 

;LIUTPUT ERRCODE TU BUS FUR DEBUG 
; l:A IT fllR t: I 

37% i CHECK fUl( Nt\j cumrnrm 
3797 OD. IDL. 2: mu $ 

O~G4C B2XX0022 37~B 

0~640 3XXXF8Cl 3799 
C064E BX73063D 3809 
ea64F BXf 30442 3so1 

3802 
38D3 

CUN OCPNEU & WCAR 
HA & RCACH£ 
CJrlP rJ, uu. [UL. l 
Jne OD.sm:T 

;NONE Ytr 
;NEW CUMAAND, GO F'RUCESS IT 

TJTLE2 OFFLINE DIAGS - DJASNUSTJC SUBROUTINES 

;Wl 
; 2~H 
; 2l11 
;2Ul 

;20\ 

;2lH 
jt'0J 

j".HH 
;nH 
j°;~lH 

;2Ul 
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3804· 
38C5 
38U6 

~065~ B2XXGOUA 3807 
UU651 3XXXD8CU 33U8 
~US52 C2XX0~25 38~9 

~U653 l3XXD84U 381U 
UU654 B2XX~0~B 3811 
OU655 3XXXD8CG 3812 
~~656 B2Xi.UD26 3813 
~0657 13XXDB4U 3314 
C~658 D2XXOOJC 3815 
CU659 3XXXD8CC 3816 
t~S5A B2XX0027 3817 

3818 
U~GSB 13FAD81~ 38!9 

~065C B2Xrn025 
C065D 3 XX XDBCD 
~U65E B2XXUOOA 
CC65f" 13XXD840 
ue6G~ B2XX\j~26 

3820 
3821 

3U23 
3824 
3825 
:Jf326 
3327 

~~662 B2XY.UOUB 3828 
GZ663 13XXD84u 3829 
~0664 B2XXJC27 383~ 

GBS65 3XXXD8CB 3831 
~U666 B2XX320C 3832 

J833 
0066! l3fAD84~ 3834 

3835 

EJECf 
1 

SAVE.OLD: EOU $ 

I 

GET. OLD~ 

CUN CUC.CYL & WCAR 
H!~ TtMPO z, :~CACBt 

CUN ULUCYL & UCAR 
RH T~MP0 & WCACHE 
CUN CUC.TK & WCAR 
1rn rEriPC & RCIKHE 
CON OLDTK & wcnR 
RH T~MPU & WCACHE 
cur~ CDC. SEC ~\ UCAR 
Hi~ TEnPO t( RCACllt 
co~ OLDS£C1 ~ WCAR 
RH TEMPO & WCACHE 
1 & 1rrn 

EQU $ 

CUN OLDCYL t WCAR 
HR TEHPO & RCACHE 
CON CDC.CYL & WCAR 
RH TEnP0 & UCACHE 
CON OLDTK & UCAR 
HR TEMPO & RCACHE 
CON CDC.TK & WCAR 
RH TEHPU & UCACHE 
CUN ULDSECT & WCA2 
HR TEMPO & RCACHE 
CON CDC.SEC t WCA~ 
i~fl THWO & llCACHE 

Page % 

UffLINE DlAGS - DlAGrWSTJC SUB~:OU"flrlf"S 

;L'lil 
; ·,~u i 
i :101 
rm 
;nn 
j"2lH 
i i'.t1J 
;2lH 
i fl11 
; 2U 1 
;2l11 
;2Ul 
i 2~11 

;2~1 

;iOJ 
;20l 
;L'.0J 
;2Ul 
;2UJ 
;2Ul 
j2~l 

;2Ut 
;~:~1 

;2~H 

;L'i11 
;-ZlH 

3836 SET CDC CYLINDER, TRACK, ANU SECTOR TO ZFRO. ALSO SETS 
3837 ; DEVICE END ro AMPERlf STATUS WORD 3 
3838 HHTUNJT: mu $ 

UUSG8 B2XX~~UA 3839 
~Z669 13Y.Y.f90U 3B4U 
U06GA 82XX0~0B 3341 
0~668 13XXF9CG 3842 
~U66C a2xx0~gc 3843 
~G66D 13XXF9GC 3844 
~066E B2XXU~28 3845 
0D65f 3XXXDBC0 3846 

3847 
3848 

00670 13fAF5AU 3849 
3850 

CON CDC.CYL & WCAR 
ZH & tK:ACHE 
CUN CDC.fK & UCAR 
ZH [{ 1-JCACHE 
CUrl cue. SEC tt \!CA:< 
ZH & !!CACHE 
CUN AMP.ST3 ~ WCAR 
HR TEHP0 & RCACH~ 
SETNR EI.DE,TEMPO 
I t~ ALU & UCACf:E 
I ~ RTN 

j"2LH 
i i'lH 
j"L~l 

j2l1l 
;2Ul 
;2~1 

;2\H 
jl'.01 
;201 
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3851 
:3852 
3853 
38:54 
3855 
:38% 

fJECT 

I 

i CHECK FOR OffLINE DIAGNUSllC ERROR 
i 
; IF ERROR CODE IS NON-ZERO, ABORT ANU GO TO OD.JDLE 10 SEND ERROR 

3857 CKERROR: EUU $ 
00671 32XX~~23 3858 
03572 3XXXFGC1 3859 
UU613 XX2~XXXX 386~ 

~~G74 BXf 1~CUA 3861 
OU515 BXF3U633 33G2 

3863 
3854 
3865 

r 

CON ERRCUD~ ~ UCAR 
HA & RCAC!IE. ; CHECK FD~: ArJY BI1 S IN rnFtOUE. 
c:nn z 
JSU li!J TAtiP 
JliP UD. IDLE 

; SUBROUTINE TO CHECK FOR COMAAND fROn OCP DURJNG Offll~E DlAG. 
; If SO, TERflIMTE THE CURRErH OffllNE D!AG. 

3866 j 

3867 CK.TERM: EUU S 
00576 XXXXf8EJ 3868 IA 
H067J XXXX0064 3869 !DAT lUIJ 

JS~ DFLAY 
i DtLAY nrn U-SEG 

;2~:3 

;203 
;203 
; :rn1 

; '.:'.tH D~&/B BXFJ~C26 3870 
UU679 B2XXUU22 38/l 
uJ57A 3XXXF8Cl 3872 
~U6JB XXJAXXXX 3813 
~0o7C BXF3U47E 3874 

CUN UCPNEU & UCAR 
HA & F:CACHE 

i CHECK fiJR ti l{t!JUfff fRIH·i AMPff{f UC? ;'21-ll 

Jrlf' OD. TH'.i-1 

; nn 
;If NONE, R~fURN ;iUl 
;lf ANY NEW CUMHAND, TERAlNATE CURRENT ;2~J 

38"/6 CHECK TO SEE If ~:£ACHED END OF 1EST 1 fffHfR CYUIAX OR 4U 
3:3'/l i 
3878 nODE:JD: 
3879 

UU&7D B2XX000A 3880 
UC57E 3XXXf8Cl 3881 
DD67f XXXXC500 3882 

3883 
~CGBC XXFAU34A 3884 

3885 
3886 
3887 

00681 B2Xl~0UA 3888 
~a682 3XXXf8Cl 3889 
00683 XXXXC500 3890 

3891 
~0&84 XXfA2028 3892 

3893 
3894 

r 
MODErlDl: 

mu s 
CUN CDC.CYL 
I & iKAR 
HA & RCACME 
TOArn EXOR, n:rwo 
IDAT CYUlAX 
I t Rfrl 

E!lU $ 

CON COC.CYL 
I tt UCAR 
HA & ~'.CACHE 
TIJA!R EXOR, TEf'lPO 
IDAl 4U 
I ~ :Htl 

TJ1LE2 OFfLlNE DlAGS - RANDOM NUMBER SUBROUTINES 

i 2l11 
j"2U l 
;i.f:lJ 
;2Ul 
;2l:H 
;2~1 

;nn 
;:rn1 
; 2f1i 
;21H 
;n1 
;:m1 
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3895 EJECT 
38% 
3897 RANDUn NUMBER SUBROUTINES 
3898 
8~39 This routine generates a J6-b1t "randora" nuraber using an 
39UU alogrith~ known ~; the adct1t1ve congruent1al method. The 
3931 ~ethod, on average, produces &5 1536 psuedo-rando~ nuabers 
3902 before cycling. The idea behtnd this alogr1tnm is to start 
39~3 with a 16-b1t register filled w1tn an arbitrary hit pattern, 
39U4 then shift it right one bit, f 1lting the vacated pos1t1on on 
3905 th2 left with a bit wnose value is deter~1ned by the result 
39U6 of an EXCLUSIVE UR operation on bits U, 21 3 and 5 of the 
39~/ currEnt value. 
3'3U8 
39~9 OUTPUlS: Randoa nLlmber in AtC 
3'3Hl 
3911 RArwr~un: mu $ 

3912 ;GET LAST RANDOM NUHBER GENERATED 
00685 B2XXU037 3913 
CU586 BXF3068D 3314 

3'31'.5 
CB687 B2XXC038 3916 
UG688 BXF3068D 3917 

39JB 

COil LASH:Arrn 
I t\ IJCAR 
Jrlf' RAND.NJ 

RAfWilUf11: COrl LASTF:Ma 
I & t-JCAR 
JMP RANU.m 

RANDNUM2: CUN LASTRAN2 
I tt W~AR 08689 B2XXUU39 3919 

0C68A BXf3068D 3920 Jrlf' RMW. Nl 
3921 RANDHUM3: CON LASTRAN3 

00688 B2XXHG3A 3922 I & WCAR 
~B68C 8Xf3j68D 3923 JHP RAND.NI 
C068D 3XXXD8Cl 3924 RAND.NI: HR TEMPI & RCACHE INTO TEMPI REGISTER. 
~il68£ BX23~6'3v) 

~a6Bf BXF3~b92 

U~6'30 XXXXD8El 
Cub91 13XX4B5f 
006'32 XXXX84Cl 
0~b93 XXXXU0~1 

00&'34 XXXXD882 

~JU6':36 XXXX00U4 
006'37 XXXXFD9D 
tl06'38 XXXX'3'3G2 
G~6 'j9 XX X XB•lC l 
00s·1rl xxxrn~ua 
C069B XXXXFB9D 
006'3C XXXX'3'302 
Gci69D xmB4Cl 
OU6'3E XXXXCC20 
0U69F XXXXF79D 
C\~6AC XXXX'3102 
G06Al BX23~6A4 

O(J6A2 XXXXCCAl 
Ga6A3 BXF306A5 
006A4 XXXXCC81 
ca5A5 XXXXDB~l 
~~&A6 i3F11rnm~ 

3'325 
332& 
.,,-,.,·7 
.jJL/ 

3928 
3'32'3 
j9j~ 

3'331 

3934 

3936 
'.3'331 
3'338 

394~1 

3'341 
3942 
3'H3 
3344 
3'345 
394& 
3'Hl 
3948 
3'34'3 

wsrnr. i ! 

rmmn.o: 

CJllP l 1 H2 
JilP $+3 
IR TEMPl ;IF ZERO SET TU BASE (485F> 
JhAT Hl4B5f & ALU & WCACHE 
TUR rn Arrn, m-1P i ; r suuHE im u r ms r IN Ace, rHEN s ru~:E 
lVAT HaGBUl ; RfSUll lN TfMP2. 
1~f.: fHIP2 
TO~:IA AND, HJiPl 
IDAT Hntl\HH 
RTAA 1&-2 
TORAR EXOR,TEMP1 
TORlA AND, mw1 
!UAT HUOUU8 
RTAA 16-3 
TORAR EXOR,TEMP2 
TORIA Arrn, W!Pl 
!DAT HlH1020 
RTAA 16-5 
TORAY EXOR 1 TEnP1 
CJnf' z, IrlSEtn. u 
SHI~:~ DU 11 TEMP l 
Jilf' $+2 
SHRR DNZ, TEnPl 
RA mw1 
AH & HCACHE & RTN 

;ISOLATE BlT 7 IN ACC. 

jSfil!'T liHO F'llSlllUr~ HW EXOR,tWrnAllUN. 
;EXOR BIT 0 AND B[J 11 PUT RESULT IN fEMP1 
;ISOLATE BIT 3 IN ACC. 

;SHIFT INTO POSITION FOR EXOR,OPERATJUN. 
;EXOR AND,TEnP2 B{T 3 1 RES TO TEHP2 
;ISOLATE BIT 5 IN ACC. 

;SHIFT INTO POSITION FOR EXUR,OPERATION 
;EXOR AND,TEMP2 BIT 5, PUT RESULT UN Y-BUS 
;JLirlF' If RESULT IS O. 
; SH r n NUrrnrn omm, 1risrnTING i w ruE 
; VACATED POSITION, THEN CLEAN UP. 
;siHfT riurrnrn nmm, !iiSERrING o rN THE 
; VACATED POSITION. PUT TERPJ JN ACC, 
; THEH STORE [N LASTRAND AND RETU~N ;201 
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395U 
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3'3Sl EJEC r 
3952 
3953 ; SUBROUTINES TO l~'.fTURN RMlDOn CYLINDER, TRACK, StClOR AND LtNGTH 
3'354 j :~ArlDUii VALUE BEHJEErl ~ Arm nAX ~:tfU:MO Ill ACC Arm TErlPl. 
r1nc. c: 

j ,jJ.JJ 

3'35& ; RArlDOn \.JOl<D LEr!GTll 
3957 ; 
3·35a l~ArW.LNIJ: mu $ 

C~5A7 BXFrnGUB 3'3S':J JSB RAiWilUn::: ;GO GU A ~'.ANDON NUnBH'.. 
3%~] RANDL3: mu t ;:rn1 ;t 

~~mu XXXXE4CJ 3961 n1g1 AiW,:1;;:A ;t1ASK VALlH POrnlUN llf l~A:illlm " Hl ACC. 
UU6A9 xxxxu:Jrf 3%2 rnAr llliU3ff 
~~fiAA XXXXE440 :::%3 TUAI SUHS,NRY ;lS THE NUnBrn UlTHlN BllUtlUS? 
0~6A8 XXXXU233 3%4 lDAT USSECCrH -1 

OU6AC BX73U6Bli 3%5 CJi'lP N, RANDL9 . ;YES - CLE{UJ Ut-' ANU RETUk'.iJ ;f'll] 
UC6AU XXXXE•H l 3%6 TUAI SUBS,nl~A 

U~6AE XXXXU233 3%7 IDAT HSSECcrn-1 
iJll6AF BXf 306A8 3%8 JMP RANDL8 j :!~l 

3'369 RANDL9: mu T j2~1 

\JU63\1 xxxrnaa1 3'3/~ 11.-. WWI j f'UT LUiGfH UlfU fEfi? 1 Mill RETURN. iii\ 

C~SBl BX2306A7 3971 CJnP Z,RArm.uJG 
~0682 XXfiiXXXX 313/2 Rrtl 

3973 i 
3·37·~ ; :<Armon CYLlNDER 
3975 
3'3lb irnrm. CYL: mu $ 

0~6B3 BXf 1~685 3977 JSB RANDrlml ;GO GET II RANDOM ilUf'lBER. H 

'1tiifj 
,.j] J IJ RMrncs: EQU $ rm 

20&B4 XXXX£4Cl 397":: TOAl Mm, rmA ;MASK VALID PORT JUN Uf ~:Armon * IN ACC. TT 

0U6B5 XXXXiJ3Ff 3'38~} IDAr irnu:m·-
3~&B& XXXXE44~1 3981 TOAJ SUBS, r~RY ; IS THE NUMBER ~IIHIW BOUNDS? 
~j%31 :mrn:341 3982 !DAT CYU1AX-3 
C~5D8 BX73~bBC 3983 CJMP fl, F:ANDC9 ,11i:·c; 

J ILv - cu:ArJ UP ANU ~:nui.:ri i 2l11 
UG6B'3 XXXXE441 3'38•t TUAI SUBS,Nlrn 
~~fiBA XXrni3•l7 J9U5 lllAT CYUlAX-3 
\J~&BB BXF3u68•} 3'386 JMP RANDC8 ;l.~H 

3987 RANDC9: El!U $ i ~! ~1] 
UU68C XXXXD881. 3138'3 A·:- JtVi~) 1 ;PUT CYL !rlDtR .. rnrn n:rw1 fiili) XHUlW. I". Jr 

~~bBD XXFAXXXX 3989 ~:rn 

3'390 
39'jl RA HD On lt<ACK 
3•3•32 ; 
3993 RAND.TK: EUU ,± .. 

C~SBE 3Xf IQ68/ 3'3':H JSB RMrnrwn1 ;GO ... t:Y' 
1]1_ l {i :rnrrnon NUMBER. 

3995 RAND TS: EQU ,!: ;nH .. 
CG5BF XXXXE4Cl 3'3% T011I Arrn,mrn ;nflSK VALID POf:T UJN Of 1rnrrn1m "' [N ACC. " 
U~5Cr1 XXXXU03F 3997 lDAT Ht;U3F 
UIJ6Cl XXXXE+rn •J1j1j1J 

·.J.J.JU TOA I SUBS,NRY ;IS THE Nurrnrn \HHHN BOUNDS? 
U~6C2 xxxrno2s 3999 JDAT lW028 
.-111!-r1 ... •\ BX'J3G6C7 4mrn CJMP fl 1 RANDT'3 ;YES - CLEM~ UP AilD l<ETURll j'LC 1 (jfJQi,..,j 

~U6C4 XXXXE441 4U01 TUAI SUBS,mrn 
\lU6C5 xxxrno2a 4U02 min Hlt028 
OGSC5 BXF306BF •t0D3 Jf"lP RAiW18 ;i01 

'tOIJ4 i~Arrnr·3: EQU ;,. 
;2~l ;, 

~a6C7 XXXXD881 •!0~5 AR TEilf'J ;PUT Tf.:ACK ,. INTO Tfr1f'l A!W RETUf.:N. Ti 
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lnil 

I 

G"GCB XXFAXXXX 4006 
:rnOl 
;lQU8 ; Hi1NDOi1 SECfUi:: 
4~HJ9 i 
401~ RAND.SEC: EQU S 

j~SC9 BXFJU689 4~11 

4012 RANDS8: 
~~6CA XXXXE4Cl 4013 
0U6CB XXXXOC3F 4Ul4 
O~GCC XXXXE44H 401:1 
CU6CD XXXX002C 4016 

JSB Rtrnurwr12 
mu $ 

;GU SET A RANDON ~UnBFR. 

;MASK VALID PORTION Of RANDUn ; IN ACC. 

;IS THE ~UMBER WlTHlN BOUNDS? 

;'2!H 

G~6CE BX7306D2 4017 

TUAJ ArlU,rJRA 
IDAT lWJ3F 
TOAJ SUBS, rmY 
!DAT li~U2U 

CJflP i,, RANDS9 
TOA! SUBS, N:rn 
ILJAT llit02~ 

J11? l<ArlUS8 
mu $ 

;YES - CLEAN UP AND RETURN ;2Hl 
UU6CF XXXXE441 4018 
036DU XXXX0020 4019 
U06Dl BXF306CA 402U 

4021 F:f!NDS9: 
U06D2 XXXXD881 4022 
U~GD3 XXFAXXXt 4023 

AR TEl1?1 
rn~ 

;PUT SECfOR I INfO TEMPI AND RETURH. 

;2Ul 
; 1~11 
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t~25 EJECT 
4026 
4227 f<AtJDSttK: mu ~-

4020 CUN Ailf'. ST3 ;nn 
OU6D4 B2XXOG0B •102'3 / l;t. \lCAR ;2Ul 
C~GD5 3XXXU8CU 4U3G HR T£r1P0 & RC ACHE 
:~U6DG XXXXF5E\J 403\ TSTrlR EI. DE, mwo i ·2e1 
~~J&D7 BX23052C 4~32 CJiif' Z,OU.ERRl1J 
~~6D8 BXFl~A5A 403:3 JSB Gtr. Rlli1X ; CONVERT CYL, rK, ArlD Sff ro ~:tui f IVE HORD ADDRESS 
~U6D9 XXXXDBF7 4U34 RSEEK3X: IR AtlPnlD ;SfJ Sffl( curn·1Arrn 
U'M,UA xxxrnoos t'rB:5 rnAT Af .SEEK 
UU6DB XXXHl'318 4036 71·1 Lr, At-iPill rn 

4\W CON C.UNif 
UU5DC B2XXU~24 •11138 I & l·lCAI~ I 

ml@D :nxxr:3c1 ·103'3 HA li 1mlCHt jlJEr Hit urm 
0UfiDE XXXXU8% 4040 AR Al'lPLJr~l T ;i'~H 

i:lU&Uf BXFl~Afll '}~4 l JSB ISUCr1DX ; 1ssur: rw.:: SEEK corm AND 
0~5£0 BXFlUBlB 4~42 JSU lSUADRX ;ISSUE RFL t!UfW ADD!ffSS 
~tJbE l XXXXU9\J'3 4043 zo I\ T UitlJIJT j'2i11 
C~6E2 XXXXf8£1 4°'14 RS££K4X: IA ji'lll 
OU6E3 XXXXOUIJ'3 4vH5 IDAT '3 
CCb£4 BXFJ OC26 •Hl45 JSB DELAY 
UJ6t:'.5 SXXXf8Cl ~~71 HA t s:~csrnr i \!AI T fOR EH lNTERlWPr (t 

~~GE6 XXXXF78~ 4~1'10 TSHlfl ArlP.?.ER ; TE.ST FOR U-BUS PAF:ITY rnROR 
UOGE/ BX2326E'3 404'3 CJIIP l1 $+2 
U06£8 BXF3U62B 405C JMP OD.£RR02 
CU6E~ XXXXDD6'3 4051 lllCR TIMEOUT ;2Cl 
C26EA XXXX'j5tl'3 4ll52 TURlY EXOR, TJnEOUT ;2Ul 
u~&tB XXXXFfff 405:3 !DAT Hilffff 
rn,EC BX23062A •ltl5•l CJtW Z, OD. rnf.:03 
IJG6ED XXXXE38G •l055 TSTNA ST.BK2 
306EE BX23116E2 4056 CJMF' z I F:SEEK•tX 
GIJ&ff BXflCA80 4~57 JSB Cl(Af'lf'SfX ;PROCESS f NTtR~:UPf ;2tH 
CU5f ~ BffIOA29 4U58 JSB 1)::DVEND ;CHECK fOR DEV JC£ END JU STATUS 
UU6Fl BX2306f'.3 405'3 CJiiP z,Rsmm 
0~6f 2 XXFAXXXX 4~bU f fN 

4~)61 :~SEEK2X: EQIJ !l: 

" 
Oll&f 3 XXXXD909 4Ub2 rn Tlrlf:OU"i ;nH 
llU6f 4 BXf3U6E2 4Ub3 JMP :~SEEK4X 

4064 



H~LE Listing: hspctgn.src Thu f2b 11 l3:58:UU 1993 

Aaar Ll ne - AriPrn ]f 7155/885 EilULATl or' - HSf' Ill AGrWSTJ C~i -

1rn6s 
4U5t. 
4~G/ 

UU6F5 BXFJU6B3 4U68 
2U6f t, B2XXIJ00A 4069 
C3bf7 J 3XXU841 4e7G 
~rn&rn Bff lll6BE 4~1l 

CZGf j B2XJ:(JUllB 4072 
IJ06FA 13XXD841 4073 
l136FB BXF106C9 4~74 
1JU6fC B2XX0G~C ··f075 
006fD 13XXD8H 4G76 
Ull&FE xxr.~xxxx 4~/7 

•H178 
4079 

EJECT 
; 
RAHDADDR: EQU S 

J SH f:Arrn. CYL 
CUH CDC.CYL & UCAR 
RH TEMPI & WCACHE 
JSB RArm. TK 
CON CDC.TK & ~CAR 
RH fEAPl & HCACHE 
J Sli RAIJU I SEC 
CUN CUC.SEC ~ YCAR 
RH TERPl ~ WCACHE 
RfN 

;GET ~ANDOM CYLlNDfR 

;SET CDC CYLINDER TU RANDUn VALUE 
;GEf RANDOM fRACK 

i SE r CDC rnACK ru irnrrnlJM IJALIJt 
;GEl RANUU~ SfCTU~ 

;SET CDC SECTOR 10 RANDOM NUnB~R 

11TLE2 UFFLJNE DlAGS - BUFFER SUBRUUTJNfS 



HALE L1st1ng: hspdgn.src Tnu feb lt 13:58:~~ 19~3 

Aodr Line - AMPERlf 7155/885 EMULATION - HSP DlAGNUSTICS -

408U 
•!CBI 
40U2 

EJECT 

I 

; BUFFER ROUTINES 
i 
; f10VE BUrFrn 

UFFLINE DlAGS - DUFFER SUURUUTlNfS 

4~84 

4~U5 i CUPYIES THE F:EAD BUffrn (BUfl) rn TllE !WITE BUFfEK ([lUf U) 
4086 i 
4UB7 nnvrnur: mu s 

UUGFF XXXXDBEU 4088 
ea7DO XXXX023B 4C89 
U~701 XXXXD8El 4093 
GU7U2 XXXXD~3B ~09! 

~U7~3 BBf 40158 4092 
Du/04 XXXX714~ 4C93 
C~70S 12XXD84U 4094 
0~706 3XXXFBC1 4D95 
UOJBJ 12XXD841 4096 
UU7UB 13XXFB8~ 4~97 

~~/U9 XXXXDD6U 4U9B 
0~7eA XXX8DD61 4099 
cc1us xxrnxxxx 41Ud 

I 

IR TEHP0 
lDAT BUFJADR 
1R TElil)l 
llli\T BUHJADR 
CUN SECLEH & PUSHLDCT 
rlUUP 
;~:1 mwu ti HCAr~ 

llA & RCACtiE 
l~H fErlP 1 ti UCAR 
Ml ii t~CAC!iE 

I ilCF: TEMP\J 
lNCR lEMPl & RfCT 
RTN 

41tll 
ifl U2 i CLH\i;: BUff rn 
4rn3 ; 
4104 ; WRITES ZEROS TU WRJTE BUFFER (BUF~) 

4105 i 
4 rn6 cu;:BUff: EQU ~ 

eGJUC XXXXF8El 4107 
OG70D 12XX~03B 4108 
~0JUE 88F4015B 41U9 
GC72f XXXX714U 4110 
00710 13XXF9DO 4111 
uG711 12X8fC81 4112 
GU/12 XXFAXXXX 4113 

41J 4 

IA 
JDAT BUFUADR & ALU & UCAR 
CUN SECLEN ~ PUSHLDCT 
NOOP 
l H tt \JCAClif 
INCA & ALU ~ WCAR & RfCT 
mi 



HnL~ Listing: hspdgn.src 

Auur Line - AMPERIF 7J55/885 EAULATJUN - HSP DIAGNOSTICS - llffll NE D l ~GS - BUF ffR Sllfif:UU11 Nf S 

EJfff 

I 

j \llHBUffX 
4llfi 

4117 
41JU i TH Is SUBRUU"fl NE tHLL BE USt!J Hlk'. Dr'Vf.lUP~lHH Ui~L y f;rrn ~lI LL 
A 1 11J 
Tll.J 

4LW 
•'tl21 
4122 
•H23 

; \lRrTE THE UArA IN flit UMA B!Jfft:R CH·:t fM:CELS), rtJ !'HE l\DDRES~j 

i SPEClflE.D BV THE CDC CYLlrrnrn, T~:ACK AND SfCiOk'. IHHA lN THf. 
j CURRENT urnrs COiHROL A~EA. rHE CYUrrnrn, !"RACK Arm SfCTOR UArA 

WILL ALSO BE WRITTEN, AS WILL THE CHECKSUn Of lHE RfCURD. 

4124 THE Uf.llT TU USE i'!UST Bf lrl LUC L UN n ANH HIE Dr'S mm DArn rn 
412:5 Tl!£ UfiTn BUHtR BEf0!~£ ErrrnY ru 'fHt SUBlWUf UIL 
4125 j 

4127 URTBUffX: EUU $ 

OC7J3 BXflOA5n 4128 JSB GET.RHAX jCUNVERT TO RELATIVE WORD ADDRESS 
4129 SRC.AAP 
4129 + If BANK_EUJ 

~2714 8BXXU00F 4129 + cun AMP.PORT & SRCS~L 
4129 + ELSE 
412'3 + ftmIF 
4129 + 
•H30 
·:~133 + IF DANK_EQ_O 

ENDf'l 
DST.AMP ;SELECT AMP AS SOURCE AND DEST 

03715 BCXX00HF 413~ + cu~ AMP.PORT & DSTS~L 
H30 l- ELSE 
413~ + EUDif 
H30 ·I· 

~~71G 5XXXFBCJ 4131 
00717 XXXXE380 4132 
~071B BX23071B 4133 
00719 BXFlOAB~ 4134 
0071n BXf3U62U 4133 

ttrnn 
HA & SRCSH\T 
TSTNA ST. BK2 
CJnP Z1;;+3 
JSB CKAnPSTX 
JriP OD. £RRl1D 

4136 
~07IB XXXXU8F7 4137 

WRTBUFlX: ELlU S 

•tl39 
0~71U XXXXflf9 4140 
UUJIE BX23U722 4141 
~U7lf XXXXD8f8 4142 
~072U XXXXFf90 4143 

IR Af-lPCNll 
10AT AF.WU 

TS'fNR F.LNGRW,FLAGS 
cJrtP z, 1rn rnur·n 
l ~~ AilPULEN 
lDAr HSHDCNT 

H0721 BXF3U724 4144 JMP $+3 
4M5 WHBUF9X: mu $ 

OU722 XXXXD8FB 4146 
C~723 XXXX0074 4147 

4148 
4149 

00724 B2XX0024 4l5C 
00725 3XXXD8Db 4151 
~U726 BXf lCAED 4152 
OU727 BXFICBIB 4153 
00728 XXXXD903 4154 
Ga729 XXXXDB~G 4155 

·:j.156 
0072A 12XX0~3B 4157 
OU/28 XXXXD909 4l58 

IR Ai1Pl~LEH 

!DAT 116 

coN c.urm 
I & \ICAR 
HR AHPUNIT t RCACHE 
JSD rsucrmx 
JSB ISUADF~X 

ZR TEilP3 
JR THlP0 
IUAT BUFCADR 
I & ALU & l·lCAR 
lR T UiEOUf 

4159 HRTB9X: EOU $ 

; IS !nTERRUPT PRESENT 

;PROCESS INTERRUPT 

; 1 ssur: tm 1 n: nA r f; cum1A~rn 

;ISSUE ADDR~SS WORD 
;CLEAR CHECKSUM REG 

;SET TEMP~ TU BUfFER ADDRESS 

j:ilH 
j~lH 

j2Ul 

;2111 

;:rn1 



HnL~ L1st1ng: nspdgn.src 

Audr Line - AAPERIF 7155/885 EnULATlU~ - HSP DIAGNOSTICS - UFFLlNE blAGS - BUFFER SUDRUUllNfS 

UU72C 6XXXf8Cl 416~ 

00720 XXXXE7DU 4161 
~UJ2E BX23~73U 4162 
3U72F DXf3U738 4163 
OU73U XXXXDD69 4164 
0C731 XXXX~5~9 4155 
UC/32 XXXXFFFF 4166 
C~733 DX23~6lf 4167 
UU734 XXXXf8El 4168 
ca735 XXXX~009 4169 
~~736 BXF1UC26 41/~ 

lir1 ~ DSTS L~ T 
1STNf1 owrn 
CJllP Z,H2 
JilP ~lRTBUFUX 

!Nm TI11ElJUT 
TORIY EXUR 11JMEUUT 
IDAT H:lffff 
CJi'JP z, OD. £RR0E 
1A 
IDAT 'J 
JSB DELf1Y 

~U737 DXF3~72C 4171 JnP URTB9X 
4172 WRTBUFBX~ EQU S 
HlJ 

U0738 16XXEfB5 4174 
'}l 75 

SETNR UATAUUT,AnPCTRL 
I & ALU & DSTCTRL 
Rli \,!~:DCN f ;SET LOUP COUNTER TU 344 
I & f'USHLDC'i ~~739 J8F4D84A 4175 

·tin URfBUf2X: EUU $ 

00'/3A X XX XU9U9 
uuna BXC3Ul43 

4178 
H7'3 

UGJ3C BXC3~743 418~ 

UQJ3U BXC3U/43 4181 
C073E BXC30743 4182 
U0J3F 8XC3U743 4t83 
U~/4U BXC3~743 4184 
0U741 BXC3U743 4185 
UU/42 DXF3m771 4186 

rn THlfOUT 
CJMP DSTRUY,WRTBUF3X 
CJAP DSTRDY 1 WRTBUF3X 
CJHP DSTRUY,WRfBUF3X 
CJHP DSTRDY,WRTBUF3X 
CJMP DSTRDY,WRTBUf3X 
CJMP DSTRUY 1WRTBUF3X 
CJHP DSTRUY 1WRTBUF3X 
JMP WRTBUF4X ;CHECK FOR H~lTE E~RUR 

UU/43 12XXDB4G 418/ \JRTBUF3X: RH TH!f'~ ~~ llCM 
4188 

OG744 34XX9EB3 4181 
00745 XXX8DD60 419U 
00746 BXF1~9/B 4191 
CH747 XXXX95aA 4192 
00748 XXXX~I57 4193 
03749 BX23075D 4194 

41'35 
Gt14A B2XXU0G4 4196 
~~748 3XXXf8Cl 419/ 
0074C XXXX98B3 4J9B 

't l '3'3 
OH/4D B2XX0UD5 4200 
UU74E 3XXXF8Cl 42Ul 
~~74f XXXX9883 4202 
~UJjU 8Bf4~~ll 4203 
~0751 BXC3e75B 4204 URTB3X: 
UQ/52 3XC3U758 42~5 

GU753 BXC3~758 42~b 

UU/54 BXC3~7SB 42~1 

U0755 DXC3U75B 4208 
UU156 BXC30758 4209 
00757 BXF3D78U 42JU 

~0758 l ·HXF9u0 
0~75'3 XXXX7l 4C 
0075A XXXX7l4~ 

4211 HlHZROX: 
42J2 
,, .... , ., 
~i L. l J 

T01WF.'. ADD, lHJf'3 
I & RCACHE & WDATA ;OUTPUT AND AUD TU CHECKSUH 
INCR TEMPO & RFCT ;JNCRENENl DATA BUFFER A~D LOOP 
JSB SEflDf!DR 
TURIY EXOR,WRDCNT 
IDM LS\~RDflAX 

CJNP z,rmPADX 
CON TEilPCKS 
I ~( HCAR 
HA t RCACHE 
TORAR ADD, TEilf'3 
CON TEMPCKS+l 
I & HCAR 
HA & RCACHE 
TORAR Al1D,TE!1P3 
CUN 11 & PUSHLDCT 
CJMP DSTRDY,WRTZROX 
CJnP DSfRDY,URTZRUX 
CJMP DSTRDY,URTZROX 
CJHP USTRDY,URTl~UX 
CJMP bSTRDY,HRTZRUX 
CJMP DSfRDY,WRTZ~UX 
Ji'lf' !,lRTB4X 
lH 
I & HllATA 
WJOP 
NUUP 

;i'Cl 
;201 

;18 



Tnu F2b 11 13:j8:UO 1993 

Addr Line - Anf'ERIF 7155/885 £iiULnTILirl - liSP DIAGrJOSTJCS -

Utl75B XXX8XXXX .,.-1,c 
'rLL..J :~FCT 

~~~75C BXF1097U JSB SENDAD~~ 

U0/50 XXXXD909 1211 NOPADX: ZR nm:ouT 
U075E XXXXFlf9 4218 
U~75f BX23U761 4219 
U~760 BXFI~A~5 422a 

4221 
UU76I XXXXFBEJ 4222 
UU/62 XXXXUUU9 4223 
00163 BXfJGC26 4224 
~2764 5XXXf8Cl 4225 

TSTNR f.LNGRH,fLAGS 
CJ11P l 1 S+2 
JSB mmu;:ux 

URTBUF/X: EUU 5 
lA 
iDAr 'J 
JSB Dr:LAY 
irn t; s~:csrM 

OFFLINE DlAGS - BUFFER SUBROUTINES 

UU7b5XXXXf78U 4226 
~~766 BX230768 4227 
ea767 UXF3U62U 4228 
U0768 XXXXUD6~ 4229 
~~769 XXXX9509 4230 
UC/6A XXXXFffF 4231 
C076B BX2306ID 4232 
H@76C XXXXE38U 4233 
C076D BX230761 4234 

TSTNA AHP.P.ER ;CH~CK FUX U-BUS PA~ITY ERXUR 

4236 
e076E 16XXEFD5 423/ 
e076f BXFlOASC 4238 
U077U XXFAXXXX 423~ 

42'10 
if.24 l 

~077J XXXXDD69 4242 
00112 BXC307/F 4243 
J~773 XXXX9509 4244 
UG7/4 XXXXfFff 4245 
~~775 BX23~61E 4246 
UC776 5XXXF8Cl 4247 
t~777 XXXXE3B~ 424B 
UU7/8 812307/l 4249 
~~779 BXfB~77A 425~ 

·:J.251 
~077A J5XXEfD5 4252 

425'.3 
~~778 16XXr7B5 425~ 

~~77~ l&XXF7D5 4256 
~~770 8XF1UA8U 425/ 
e~77E BXf3061C 4258 

CJ11P l 1
1H2 

Ji'lf' OD. Ef{rWi 
!NCR T UltuUT 
lORJY EXUR,TIMEOUT 
rDAT Httffff 
CJ:'lf' z I OD I H:R 1 D 
"iSTili~ ST. BK2 
CJMP z I llRTBUf7X 

WRTBUF5X: EUU S 

I 

RSTNR DATAUUT,AnPCTRL 
I & ALU & DSTCTRL 
JSB Ct(ANPSTX 
RTN 

\.JR TBUF 'L(: mu $ 

1 rJC~~ Tl ilEUUT 
CJMP DSTRDY,WRT3Tln 
lURIY EXUR,TinEUUl 
rnnr H11Ffff 
UriP z,uu.rnRUf 
HA & sitcsrnr 
TSTNA Sl.BK2 
CJflP Z,lllrfBUF4X 
PUPJr'lf' $+1 

RSTN~ DATAUUf,AHPCTRL 
I ~ ALU t USTClRL 
SEfNR FI~UCLR,AMPCTRL 
I ~ ALU & DSlCTRL 
RSfNR FlfUCLR,AHPCfRL 
I & ALU & DSTCTRL 
JS8 CKMiPSTX 
JrlP OD.ERRll 

42j'3 HRT3Tifl: EUU ·$ 

ia77f BXF3~743 4260 

e~78~ XXXXDD69 4262 
U0781 BXC3C78E 1263 
03782 XXXX9509 4264 
nu783 XXXXFffF 
0~784 BX23G61£ 4266 
UUJ3j SXXXF8Cl 4261 
~D78S XXXXE38~ 4268 
~~JD/ BX23U780 4269 

Jiir' fH(fBUf3X 
mu ·$ 

INCR TIMEOUl 
CJAP DSTRUY,URTB4AX 
TORIY EXUR,TlMEUUl 
rDAT H~ffff 

CJi'lP z, oo. rnR0F 
HA & SRCSTAT 
TSHrn ST. nu 

; :,~;H 
;101 

I •)f~ l 
, .. IJ1 

;2(::i] 



HALf L1st1ng: hspdgn.src Tnu feb 11 13:~8:U~ 1993 

Uni? - M1PE!W- 1155/:385 tfiULMIUfi - H:3f' nrnGNl)'.3TICS -

G~78B 8Xf Bb789 427H 
'Wl 

OU789 lbXXEFD5 4272 
(';l/3 

~078A 15XXF7B5 4274 
··t2lJ 

00788 16XXf7D5 4276 
~078C BXF10A80 427/ 
30780 BXF3HblC 4278 

427'3 t,lRTB4iU: 
OU78E BXF30751 4280 

f'UPJtlf' $+1 

RSTHR nnrAUUT,AMPCTRL 
I & nLU & DSTCTRL 
SET~R fIFLlCLR,AMPCTRL 
I & ALU & DSlCTRL 
RSTriR fifOCLR 1 Ai1PCTRL 
I & ALU & DSTClRL 
JS3 CKAMPSTX 
Ji'lf-' OU.EHn l 
EQU l 
J;'if' tlRTB3X 



ll:'lLE Li-:;;t1ng: li·;p,jgo.·;rc Thu feb ll l3:S8:UU 1993 

Llne - Ai'lPERIF 7155/885 EnULATION - HSF' DlAGrlUSTICS - UFFLINE DlAGS - BUffE~ SUBRUUllNES 

428:~ 

4283 
·:}284 

08/Bf XXW8El 4285 
42% 

UU7'3U 12Xrn23B •1287 
~Ol'3l B8f4\Jl61J ... ilj1j 

0tluu 

U~792 13XXF90~ 4/.89 
42'30 

U~793 J 2X8fC81 42'Jl 
Ut)7'H nxn un:rn 42'32 

4'°/Q'-1 ..... ., 
42'33 t 

ti~"/95 BHXrnU~F •1293 + 
·:J.2'3:3 + 
4293 + 
,nn ~ 

429il 
42'34 + 

G~7% BCXXC00f ~29'l T 

42'3.;. + 
42'34 + 
42'34 t 

00797 5HXf8Cl 4235 

007'38 XXXXE38~ ·:J.2% 
007'39 Bi:23i7'3C 4297 
uG/'31~ BXF l J113U ·t2:3G 
~07'3B BXF3061B 4299 

.;.Juu 
~079C XXXXU8F7 4301 
UC/'3U XXXXOC~E 43U2 

43~]3 

~~79£ XXXXfJJ'3 43~4 

~~'/'if BX23~7A:3 4305 
eu7A0 XXXXD8F8 430f:i 
U01Al XXXXFf'31:l 43U/ 
t}07A2 BXF307A5 •13~8 

43U9 
mHA'.3 XXXXD8Fl3 •J.:~rn 

U07A4 xxxrn0H 4311 
4:.312 
431::: 

iHl7fl5 B2XXl3024 43H 
~U7A& 3XXXDBU5 4315 
U~7A7 BXFlOArn 4315 
Cu7A8 BXflUBlB 4317 
tHl7A'3 XXXXD903 4318 
007AA sx:msc1 4319 
UH7AB UXXE38C 4320 
~~-/AC BX23~7AF 4321 
UU7AD 8XF l ~1i80 ,·t322 
G07AE BXF3U61A 4"J')"} 

o.J~,J 

H07AF XXXXD'309 ,., /"\•) ,, 
1·rJL"t 
.,.r).-1[.4 

't.:Si.,J 

mma 5XXXF8Cl ·' .,.,,-
t.; . .)LQ 

I 

RDBUFX: 

fJECT 

mu s 
lA 
IDAT BUf lf'i))R 
/ & ALU & !ICAR 
CUN 352 & PUSlitDCT 
Zti & i·lrnCHE 
(NCA & ALU & UCAR 
I & Rf CT 
JSB GET.R\lAX 
SRG.AnP 

If Bi'\W(_EQ_G 

;ZERU OUT BUFfER 

;CONVERT ru RtLAfIVE WO~D ADDRESS 

CUN AMP.PORT ~ SRCSEL 
ELSE 
fiWlf 

tflUf'l 
DSl. {Hif' 

[f BAUKJOJ 
;SELECT AHP AS SUURCE AND DEST 

CUN AHP.PURl & DSTSEL 
ELSE 
Erm IF 

RDBlX: 

RDBUF9X: 

EtlUn 
tW ~{ SRCSTAT 
rsnrn sr. BKL 
C.Ji'lF' Z, $+3 
JSB CKAl'if'STX 
JiW OD.ERfi'.12 
EQU ·~ 

IR AnPUlU 
IU11T AF .im 

TSTNR f .LN6RW 1FLAGS 
cJnP z,irnBur·n 
IR Arif'lll£N 
WAT USUDCNT 
Jnti $+3 
mu $ 
f R AnPllltN 
lDAl 116 

CUN c.urnr 
I & \lCi~R 
HR ANf'UNl T & f.:CACHE 
JSB (SUCriDX 
JSB JSUADRX 
ZR TEf\P3 
HA & Sf:.CSTAT 
rs TNA ST. Bi(2 
CJilf' Z15+3 
JSB CKMiPSfX 
JnP on.rn1m 
ZR rn1rnur 

f.'.DBUFSX: mu $ 

llA & SRCSfAT 

; lS INTERRUPT PRESEnT 

;PROCESS IHfERRUPT 

;ISSUE READ DATA COMMAND 

;ISSUE ADDRESS WURD 
; CLEAi~ CHECKSUfl RtlJ 

; :rn1 

;2vH 
; 2lll 



HALE L1st1og: nspdgn.src lhu feb 11 13:58:0~ 1993 Page 1 H1 

Auur L rn2 - AllPt!W- '/ l.5::i/8:i5 £11ULM (!JN - HSP D fA!JliOSflCS - UFfLIHE DIAGS - BUFFER SUBRUUTlNES 

037B1 xxr.xrnw 

GU7B3 BXf3062B 
UU/B·:} XXXXDD6'3 
m17H5 XXXX95~9 

OUJB6 XXXXffff 
~~lB7 BX23~161'3 

mrrns xx x W3so 
00789 BX23ll7B~ 

UU7BA XXXXD'30'3 

.,'i .. 1"'1 
•1.:i.::.1 

4329 
,1•)•)1! 
'Tv.JU 

_., ' .. t')'.' 
'1.Juu 

433& 

TS TN A Ai'lP. P. tY 
CJflP l 1 $+2 
JnP on. m:u~ .. 
!NCR T Inrnur 
TURJY ~XUR,TIH~UUl 
rn11 r Ht.ff Ff 
CJ!lf' z I OD. fYR14 
JSTHA trlfAGS 
CJllP Z1 !WBUFBX 
ZR T U1EOIJT 

;lEST fUR u-~us PA~lTY ERROR 

4337 RDBYB: EQU S 
UU'/BB BXD307CB 4338 
007BC XXXXFBEl 4339 
00780 XXXXU909 4340 
~~7BE BXF1GC26 4341 
U07BF 5XXXF8Cl 4342 
~U7C~ XXXXF78G 4343 
~C7Cl BX23U7C3 4344 
G~7C2 BXF3~628 4345 
OU7C3 XXXXDD69 4346 
GU7C4 XXXX95G9 4347 
U07C5 XXXXFFFf 4348 
Ll~7C6 BX23G618 4349 
eU/C/ XXXXE3UO 435~ 

G~7C8 BX23G7BB 4351 
UUJC9 BXf lUA8U 43~2 

~u7lB XXXXD8£7 4355 
UU7CC XXXXUD3B 4356 
UU7CD XXXXDBEC 4357 

·t'.358 
UU7CE 12XX023B 4359 

436n 
007Cf 1BF4D84A 4361 
ci7DC XXXXD909 4362 RDB2X: 
00701 BXD3~7D9 4363 

CD7D3 BXD307D9 4365 
UDJD4 3XD307D9 4366 
~a7D5 BXD3~7D9 4357 
~07D6 BXD307D9 4368 
n07D7 DXD307D9 4369 
UU7D8 BXf30804 43/0 

4371 RDB3X: 
U0/D9 12XXD840 4372 
UU7DA 13XXFBCI 4373 
UU/DB XXXX9883 4374 
CU7DC 12XBDD60 4375 
UUJDD BXF109Al 4316 
007UE XXXX95eA 4377 
UU/DF XXXX~l5/ 4378 
G~7EO BX2307f 4 43/9 

438lj 
007£1 B2XX~~~4 4381 

CJMP SRCRDY,RDBY9 
IA 
IDAT '3 
JSB DELAY 
HA & SRCSTAT 
TSTNA MIP. P. H! 
CJMP Z1 $t2 
Jf'lP OD.£RR02 
lrlCR T Il1£0UT 
TORlY EXOR,TlMEOUT 
!DAT H:tfff:--
CJi'lP Z1UD.Htl5 
"fSTNA Sf .BK2 
CJnP Z 1 l~DBY8 

JSB CKArlf'SfX 
Ji'if' OU. fRRifi 
£UU $ 

lR THJf'7 
iDA f BUfOAUR 
rn WlPU 
(DAT BUf li1UR 
I & ALU & llCAR 
l<H URDCrir 
I t~ f'USHLDCT 
l.R r rnrnur 
CJMP SRCRDY,RDB3X 
CJ~P SRCRDY,RDB3X 

;TEST FUR U-BUS PARlTY 

;SEl TEnPO Ta BUFFER ADDRfSS 
;SET LOUP CUUHTER TU WRDCNT 

CJAP SRCRDY,RDD3X ;WAIT FOR READY 
CJMP SRCRDY,RDB3X 
CJRP SRCRDY,RDB3X 
CJMP SRCRDY,RDB3X 
CJMP SRCRDY,RDB3X 
.HIP RDB4X 
EQU $ 

RH ftliPO ~ HCriR 
HA & RDATA & WCACHE 
TORAR ADD,TEMP3 j[NPUT AND ADD TU CHtC~SUn 
INCR T~nPU & ALU & WCAR & RfCT 
JSB IJtTADI~ 

TURlY ~XUR,WRDCNT 
lllfH LSHRDfiAX 
CJrif' Z, NORD X 
CON rrn~n:s 

i 2t11 
j2Ul 

;2Ul 
;20i 

i lB 



HALE Listing: hspdgn.src fnu Feb ll 13:S8:~U l~9~ 

{\ddr Line - MlF'ERif 7155/885 EnULAllUfl - l!Sf' DlAGrWSlJCS -

U07E2 3XXXF8Cl 4382 
U~7E3 XXXX9883 4383 

438't 
007E4 B2XX~U05 4385 
~C7£5 3XXXF8Cl 4386 
007£6 XXXX9883 4387 
~U7E7 B8F400ll 4388 
U~7E8 BXD3U7FU 4389 RDBZ3X: 
UU7E9 BXD3U7FU 439U 
UUYEA BXD3G7FO 4391 
UO/EB BXD3U7f U 4392 
OU7tC DXD3U7f U 4393 
~~/ED BXD3~7FU ~394 

D~/EE BXD3~7f U 439~ 
UC/Ef BXf3~313 4396 
0~7fD 4XXXf8Cl 4397 RDZEUX: 
U~7FI XXXXJtiU 4398 
~J7f2 xxxuxxxx 4399 
U~JF3 BXF1H9D3 44UG 

•H~l NORDX: 
44~1 t IF BAfH(_EQ_3 

HA & RCACHE 
TU:~:AR ADD, TEIW3 
COri Tti'IPCKS+ 1 
I & ~lCAR 
HA t~ RCflCHE 
HIRAR ADD, TEilf-'3 
CUU ll!J ll & PUSHLDCT 
CJMP SRCRDY,RDZEOX 
cJnP s:;:cRUY, :mzrnx 
CJMP SRCRUY,RDZEUX 
CJHP SRCRUY,RUZEUX 
CJnP SRCRDY,RVZEOX 
CJMP SRCRDY,RDlEUX 
CJMP SRCRhY,RDZEUX 
JIW RDBl4X 
HA t~ RDATA 
mJOP 

.JSB GE "f i~lll~ l 
SRC. Mlf' 

007F4 BBXXOO~F 44Dl + CUN AMP.PORT & SRGSEL 
iHGl t ELSE 
44l11 + £rrnIF 
HGl + 

C07F5 XXXXFif9 44~2 

~C7F6 BX2307F8 4403 
~07f7 BXF1UAG5 4404 

EriUii 
TSTNR F.LNGRW,FLAGS 
CJfiP Z1RDB5X 
JSB TERilLf::,JX 

44C5 i(D35X: mu $ 

~07FB 5XXXFBCI 440& 
~07f9 XXXXF780 4407 
007f A BX23U7f C 4408 
U~7f B BXF30628 44U9 
OU7FC XXXXDD&9 441U 
UCJfC XXXX9S09 4411 
~07FE XXXXFFFF ~412 

UU7Ff 81230615 4413 
0~800 XXXXE380 4414 
~~801 BX23~7F8 4415 
~iBM2 BXFJUABO 44l6 

HA & S!{CSTiH 
TSTNA AllP. P. ER 
CJf'lf' Z I $t2 
Jf1P OU. t!W02 
INGR T Hl£0UT 
rURIY EXOR,f(HEUUT 
IU~T tHtfffF 
CJnP Z,OD.rnRU3 
i-s·r NA Sl. ~K2 
CJMP Z,RDBSX 
JSH CKAl'lPS"iX 

~~8U3 XXFAXXXX 4417 RTN 
4418 
4419 RDB4X: EUU $ 

~08~4 XXXXUD69 442~ 

UUBCS BXD30Bl2 4421 
~~UC& 5XXXF8Cl 4422 
~USU/ XXXXFJ8~ 4423 
oa80B BX23~80A 4424 
UUBC9 BXF3U62B 4425 
cea0A XXXX9509 4426 
0J8~8 XXXXFFFF 4427 
~U80C BX230516 4428 
OUBUD XXXXE38U 4429 
~eBHE BX23~8D4 4430 
U~8~F BXfB~Bl~ 4431 

lNCR T HlEOUT 
CJnP S~CRDY,RD3fln 
HA ~~ s~~csrn1 

rjrnf1 Af'1f'. P. rn 
CJnP Z,$+2 
Jn;) OU. fi~RG2 
TORJY EXUR,TlMEOUT 
!MT Hlfffff 
CJnf' Z,OD.£RR17 
TSTN11 ST. BK2 
CJr'lf' Z, RDB•lX 
POPjilP ·;+1 

; HAI r FOR srn rus 

orfLl~E DIAGS - BUFF~R SUBRUUTINFS 

; i'.~l 
I •) i.~ 1 
J ·~ r; i 

;2lH 



HALE Listing: hspdgn.src lhu feb 11 J3:58:UU 1993 

Addr Line - AMPERIF Jt5~/885 EMULATION - HSP DiAG~USTICS -

~~BJG BXFJUA8~ 4432 
~UBll BXF3U614 4433 

'H3•} xu::n rn: 
UUU12 8Xf3U/D9 413j 

4·13E. RDBZ'IX: 
UJ8\3 XXXXDD69 443/ 
~~814 BXU3U821 4438 
UUB15 5XXXfBCl 4439 
UU816 XXXXF7BU 444U 
UU8I7 BX23~Bl~ 4441 
ZUBIS BXF3062B 4442 
OUB19 XXXX95U9 4443 
UGBlA XXXXFfff 4444 
~~8\B BX23U616 4445 
C081C XXXXE3BO 4446 
GUBtD BX23G813 4447 
0CU1E BXFBCBJf 4448 
UB8lf 8XF10A80 4449 
eua20 BXF3C6J4 445~ 

4451 RD3ZTifi: 
~0821 BXF307EB 4452 

4453 

JSB CKAnPSlX 
JnP 1m.rnm 
mu s 
.JI-JP XDB3X 
t.UU $ 

wrn i u1rnur 
CJMP S~CRDY,RV3ZT1H 
HA t SRCSrA T 

lSHJA MlP. f'. rn 
CJl'lP ZIH2 
JiW UU.E.RR02 
ro;~ [Y EXOR, T Ifl£0UT 
JU{H H\-iff ff 
CJ/lP Z,OD.E;m17 
TSrnA ST.BK2 
CJrif' Z,l~DBl'i-X 

POPJMf' $+J 

JSB CKA11PSB 
Jr-if' OD. H:F~J 9 
E!lU $ 

Jr-JP F:llBZ3X 

Page 112 

Ufflfflt DiAGS - Bunn: SUHRUIJf!Nt:J 

i i'tll 

; ·i~U 1 



HALE L1st1ng: hspdgn.src Thu Feb 11 1J:j8:QU 1~~3 

Aadr Line - AnPrnif 7J 55/8U5 EtlULAT JUU .. liSf' DIAGNUS1ICS - UFFLINE DlAGS - BUf FER SUURUUTINES 

EJECT 
, ,,t;L· 
'l';.l,J 

44S6 ; WRTBUffY 
4457 ; THIS SUBROUTINE WILL DE USED FUR DEVELOPMENT ONLY nND WILL 
4458 ; WRITE THE DnTA {N THE DATA BUFFER (344 PARCELS>, TO THE ADDRESS 
4453 ; SPECIFIED DY THE CDC CYLJNDER, lRACK AND SECTOR DATA JN THE 
4460 ; CURRENT U~lTS CONTROL AREA. THE CYLINDER, TRACK A~D SECTOR DATA 
4461 HI LL ALSO BE HR ITT EN, AS ~H LL THt. CtiECKSUt-1 Of THE r~ECURD • 
. •.tr"' 
'i'tOL 

4463 ; THE UNIT TO USE HUSl BE IU LUC C.UNIT AUD THE DESlRED DATA IN 
4464 ; THE DATA BUFFER BEFORE ENTRY TO THE SUBRUUTlNE. 
'14&5 j 

Hfi6 lllHBUffY: ELlU $ 

UU822 BXF1UA5A 4461 JSB GET.RUAX 
4162 SRC.AMP 
4468 + lf BANK_tu_O 

uua23 BBxxuuur 44Ge + curi AnP. PIJRT & SRGSEL 
4468 + ELSE 
H68 + EHD lF 
•1468 + 
•t469 
H6'3 t (f BiiilK_rn_u 

·H6'3 1· ELSc 
4469 -;. rnDJF 
-H6'3 t 

OU82~ 5XXXf8Gl i47~ 

~UB26 XXXXE3BU 4471 
~U827 BX23B82A 4472 
08823 3Xf 10A33 4473 
00829 BXF3e620 4474 

ElHli·i 

IJST. Anf' ; Sf.HCT AVif' AS SUURC£ AiHl DFS"f 

cu~ A~P.PURT & DSlSEL 

HA & SRCSTAT 
rnnrn s r. BK2 
CJi'lP Z, $+3 
JSB CKAMPSrx 
Jr-W UD.£RROD 

;IS lNTERRUPf PRESENT 

;PROCESS (NT~RRUPf 

H75 
~ge2A XXXXDBf 7 4476 

URTBUf lY: EQU $ 

u082B xxxxc~~D 4477 
0982G XXXXDBfB 1478 
ega20 XXXXFF9U 4479 

448D 
H~82E 82XX0024 4481 
0~82F 3XXXD8D6 4482 
UU83U BXFlUAED 4483 
~0831 EXFIUBIB 4484 

H85 
H~832 BXF1DA5A 448& 
UU833 BXF1~94A 4487 
0UB34 XXXXD9U3 4488 
~~835 XXXXD8EU 4489 

449U 
UUB36 12XX003B 4491 
H0B37 XXXXD9~9 4492 
OU838 5XXXE39M 4493 
~~839 BX23~83B 4494 
0U83A BXF3U62U 4495 

t~RTYLOOP: 

·H% t·!RTYLP9: 
UU83B 6XXXFBC1 4497 
imB3C XXXXE7B0 4498 

rn MlPCi'iD 
IUAT AF. IJRT 
rn ANPl!LEU 
!DAT HSHDCrJr 
CUN c. urm 
I it IJCf1R 
HR AKPUNJT & RCACHE 
JSB ISU1~11DX 

JSB JSUADf:X 
mu ~ 

JSB GU.R~JAX 
JSB Pr:mGEfl 
rn mw::: 
rn mwu 
I DAT BUHiAD~~ 

I li ALU tt lll~AR 

ZR Tl!'ltuUT 

;ISSUE WRlTE DATA COMMAND 

;lSSUE ADDRESS UURD 

; GF.NrnArE DArA nm nus Pi1SS 
; CLEA~: Ct!ff KSllf'l ~:t:G 

;SET TEAPU TU BUFY~R ADDRESS 

TSTND ST.BK2 & SRCSTAT 
CJl'JP Z, H2 
Jf'iP OD. EF:Rl:JD 
mu $ 
HA & DSTSrAT 
TSTNA OIH;:EQ 

;·.m1 



Thu Feb 11 t3:58:UU 19~3 

Aadr LI ne - AnPERlf 7155/8U5 EilULAl JUN - HSP DlAGNOSTICS - OFFLINE DlASS - BUFFER SUBRUUllNES 

0~830 BX23083F 4499 
U~83E DXF30847 45~0 

U083f XXXXDD69 45Ul 
OCT84~ XXXX9509 i502 
UUB4l XXXXffff 4503 
0~842 BX23U6lf i5H4 
UU843 XXXXF8El 4jUj 
U0844 XXIXU0~9 450b 
UU845 BXf l2C26 45~1 

COU4b BXF3U83B 4598 
4509 ~IRTYLf'8: 

•}511~ 

~HU47 J6XXEFB5 4511 
't512 

HU84U 1BF4D84A 45J3 
4514 

00849 XXXXD9G9 4515 
~U84A BXC3085e 4516 
00848 BXC30850 4517 
UU81C BXC3085U 4518 
938qD BXC30850 4519 
Ue84E BXC3~35j 452U 
t~84f DXr3~880 4521 
0085~ 12XXD81U 4522 

4523 
C~851 34XX9E83 4524 
U0852 XXX8DD6U 4525 
~~833 BXf 10918 4526 
~HU54 XXXX950A 4527 

~~856 BX23~86A 4529 
453~ 

~6838 3XXXf8Cl 4532 
HU859 XXXX9883 4533 

.. ot:•l,, 
't-J,)'t 

u~LJ5A B2XXGBU5 4535 
~U858 3XXXf8Cl 4536 
0085C XXXX98B3 4537 
Gu85D B8f4~Ull 4538 

l~RTBUf2Y: 

URTBUF3Y: 

0~85E BXC30865 4539 WRTB3Y: 
~U85F BXC30865 4540 
~086~ BXC3H865 4541 
~0861 BXC30865 4542 
G~B62 BXC3~865 4543 
CC8G3 BXC30865 4544 
G~B~~ BXF3HBBF 4545 

•t5% \,lff ZlWY: 
U08L5 14XXF9GU 4547 
00866 XXXX7I40 4548 
Z~B67 XXXX71qO 4549 
oesGa xxxaxxxx 455e 
U086'3 BXFrn97B 
~086A x:mc1EE 
OC86B BX23087J 

455J 
4552 HO~'ADY: 

C.JliP Z, 'H2 
J rlP wavu-·s 
rNrn r 111rnur 
TURlY EXUR,llMEOUT 
lDiH H!tFl:ff 
CJrW Z 1 Ull.ERR~£ 
rn 
lUAl 9 
JSB DEUW 
Jiff' tllffYLf'(] 
mu $ 

SETNR DAfAOUT,AMPCTRL 
I & ALU & DSTCTRL 
m-1 1moc1n 
I & PUSHLDCT 
EQU ·; 
ZR THlEOUT 
CJOP DSTRDY,URTBUF3Y 
CJi'IP DSTRDY 1 UF:lBUF3Y 
CJHP DSTRDY,URTBUf3Y 
CJilP DSHWY 1 llRTBUF3Y 
CJMP DSTRDY,URTBUf3Y 

;SET LOOP COUNfER ru 344 

JnP WRTBUF4Y ;CHECK FUR WRITE E~ROR 
l<H TEMP~ & IJCAR 
lUDRR ADD,TEnP3 UUlPUT AND ADD 10 CHECKSUM 
I & RCACHE t WDATA 
JNCK TEi'lPll & Rf CT INCREnHH DATA BUFHR AND LtlOP 
JSB SENDAU~ 
lURIY EXUR,uRDCNT 

jt'lll 
,·)i.-'1 
1uJi. 

j ::·~11 

j?l1l 

;:-~LH 

; 2Ul 

lDAT LSWRUMAX ;18 
CJi'lf' Z,NOPADY 
COii TEnPCKS 
I t{ t-JCA~: 

Iii~ tt /(C!~CHE 

lORAR ADD, "iErlP3 
CON TtnPCKS+l 
I & tlCA~: 
HA ~ RCACHt 
TORAR ADD, TH1F'3 
CON 17 & PUSHLDCT 
CJnP DSTRDY,URTZROY 
CJHP DSfRDY,WRTZRUY 
CJnP DSTRUY,WRTZRUY 
CJMP DSTRDY,WRTZROY 
CJMP DSTRDY 1 WRTZROY 
CJMP DSTRllY,WRfZROY 
JnP tiRTB4Y 
lH 
I l\ l'1DATA 
tlOOP 
NUOP 

JSB SHIUAUr:: 
DEC~ f EfiPLNG 
CJrW z,~mTYTWi 

;CHECK fUR TERHINAflON 



:1111_E Listing: hspdgn.·3rc Thu f~b 11 11:S8:UU 1993 

Addr Line - Arlf'ERlf 7155/Bt;~ cilUUHlU;j - iiSf' DIAGrWSl ICS - Offlltl~ UlAGS - BUHH: SllllfWUl lii~S 

UU86C BXF1~n44 4554 
OOB6D 5XXXE390 4555 
~~86E BX23U87C 4556 
G~U6f 8Xf3061C 4557 

JSB INCSECTX ; (NC~EMENf SECfUR 
TSTND ST.DK2 & SRCSTnT 
CJriP Z 1 H2 
Jilf' OD. H:Rl 1 

G~B/U BXf30832 4558 JMP URTYLOOP ;RETURN ro HRifE LOOP 
4559 WRTYTERM: ELlU $ 

U0871 XXXXD909 456U 
UOB72 BXFlHAU~ 456J 

4ss·2 URTY fR'3: 

ZR Tlf1EIJUf 
JSD TfRllLR~JX 

::uu $ 

uas73 5XXXF8Cl 4563 
UU871 XXXXF78C 1561 
e0875 BX23~877 4565 
OUBJ6 BXF3U62B 4566 
0~877 XXXXDD59 4567 
~~318 XXXX95U9 4568 
0HB79 XXXXFFff 4569 
~U8JA BX23~61D 4570 
~~87B XXXXE38U 4571 
UUB/C BX23UB73 45/2 

45/•l 
~H87U J6XXEfU5 4575 
G~8JE BXFlOABU 4576 
~0B7f XXfAXXXX 4577 

4518 

458C 
~~BBH XXXXDD69 4581 
00881 BXC3~88E 4582 
00882 XXXX9509 4583 
00883 XXXXFFFF 4584 
~~884 BX23G61E 4585 
~~885 5XXXf8Cl 4586 
00886 XXXXE38U 4587 
00887 BX23U880 1588 
00888 BXfBHBB9 4589 

•t590 
~e889 i6XXtfD5 4591 

DUBBA J5XXf7B5 4593 
4:l':H 

~~UBB JLXXF7D5 1595 
~OBBC 8Xf 1UA90 4596 
BCBBD BXF3U61C 4597 

45'38 
•15'39 

U~BBE 8Xf3U85~ 460U 
46~1 

~U88F XXXXDD69 4603 
UU39U BXC3C89C 46U4 
00891 XXXX9509 4605 
UUH92 XXXXFfff 460G 
t2893 BX23G61£ 4607 
UUB94 5XXXFBC1 4608 

HA & S~:CSTA T 
rs f ilfl A11?. P. E:~: ; CHECK FOR u-aus PAR r rY ERiW:< 
CJf'if' Z1H2 
JliP OD.t~:lW2 

INC~ TlllEOUT 
TORlY EXOR 1 TIREUUf 
lDAT rrnffff 
CJ/lP l11JD.rnRrn 
TSTNA ST.BK2 
CJMP l 1 tWfY r:;:·3 

URTBUF5Y: EUU $ 

I 

RSTHR UATAOUT 1 AMPCTRL 
I & Al.LI & USTClRL 
JSB Ci<Arwsn 
IHN 

WRTBUf4Y: EUU $ 

I 

I NCF~ Tl r·1rnuT 
CJ~P DSTRDY 1 URTJTIMY 
TORIY EXOR,llnEOUl 
I DAT Hifffff 
rnir z, ov. rnRar 
HA & SRCSTAT 
TSHJA ST.BK2 
CJl1P Z1\JRTBUF4Y 
PO?JrW $+1 
RSTNR DATAOUT,AMPCTRL 
I & ALU u DSTCTRL 
SETNR FIFUCLR,AMPCfRL 
I & ALU & USTCTRL 
RSfNR f IfOCLR,AMPCTRL 
I & ALU & DSTCTRL 
JSB CKAliPSTX 
JnP UD. fYRl J 

WRT31JnY: EQU 5 
JfiP UR rnuF:~Y 

i 
HRTB4Y: EQU 5 

INCf~ Tl ViEOUT 
CJHP DSTRDY,WRfB4nY 
TURlY EXUR,TlMEUUl 
rnAr trnff ff 
rnw z 1 ou. rn~:or 
HA {.: SRCSTIH 

;2U\ 
;iUl 
;2Ul 

i 2~11 
i 2~ll 

1'.rt..i1 
I~. t! • 

;2l1l 



i:ALE L 1st rng: ~~spdgn. sr c Thu feb 11 13:58:~D 1993 

Addr Line - nMPERlf 7155/88j EMULnTIUN - HSP DIAGNOSTICS -

0DB9S XXXXE388 46~9 

UU896 BX23088F 461~ 

~C891 BXFBOB98 4Gll 
%12 

~3898 lbXXEfD5 ~613 

4bl4 
0~899 lbXXF7U5 461~ 

46U) 

U089n lbXXF7D5 4611 
0~398 BXF3U61C 46\U 

4619 wnMAY: 
UUB9C BXf30BSE 4620 

·1621 

TSlHA ST.BK2 
CJflP z I \llnB4Y 
PUPJ!'IP Hl 
RSTNR DATAUUT,AHPCTRL 
I & ALU & USTCTRL 
SEfNR f [fUCLR,n~PCTRL 
I & ALU & DSTCTRL 
RSTNR f 1f0CLR 1 AMPCT~L 
I & ALU & DSTCTRL 
JViP UD. rn~l l 
mu s 
JilP WnB:3Y 

f'age 116 

OFFLlnE DIAGS - BUFFER SUBRUUTlNES 



Thu Feb 11 lJ:SB:U~ 1993 

Aadr Line - AMP£Rlf 7155/885 EMLJLAlJUN - HSP DlAGNUSlllS -

1622 EJECT 
%23 i 
4624 RDBUFY: EQU $ 

O~U9D BXf 10A5A 4625 

Lf62b + IF l~~NK_EQ_il 

JSB GET. Ri·lAX 
Sl~C.Ane 

;CUNVERl TO RFLAllVE WORD ADDRESS 

uua~E eexxcuur 4626 + CON nnP.PURT & SRCSEL 
4626 + ELSE 
%25 t EHDif 
4626 + 
4527 
4521 + 

U~89f BCXXHGUF 4627 + 
4'027 + 

rr BAm:_rn_c 

ELSE 
4627 + E~rn If 
1}627 + 

UCUA~ 5XXXF8Cl 4628 
003Al XXXXE38U 4629 
C~8A2 BX23UBA5 463U 
U08A3 BXFlOA8C 4631 
0~8A4 BXF3U61C 4632 

1 r ')'} 
'tC/-.J•.J 

~~BA~ XXXXUBF7 4634 
~U8A6 XXXXGZ~E 4635 
0HBA7 XXXXDBFB 4636 
U08A8 XXXXfF9U 4637 

4538 
UU8A9 B2XX~U24 4639 
omunA 3XXXD8D6 4640 
UU8AB BXFl~AED 4641 

!W8lY: 

tr@l 

DST. Arif' ;SELECT AHP AS SOURCE AND DESl 

CUN AMP.PORT & DSTSEL 

Errnn 
HA & SRCSTAT 
rsTNA Sf.Bl<L 
CJr-w Z1 $+3 
JSB CKAriPSi"X 
Jrlf' UD. fRR 11 
rnu ·~ 

lr< ArlftnD 
lDlH AF. RU 
lR Arlf'W.EN 
lUAT HSiJUCr!T 

I & 1-lCAX 
HR R~PUNIT ~ RCACHE 
J'.·rn rsucnux 

;lS INTERRUPT PRESENT 

;PROCESS INTE~RUPT 

;ISSUE READ DATA CUMHAND 

~~BAC BXFlGBlB 4642 JSB JSUADRX ;ISSUE ADDRESS WORD 
4643 RDBYLOUP: EUU S 

GGBAD BXF1UA5A 4644 
~08AE 8Xf t094A 4645 
~~8AF XXXXF8El 464L 

4547 
~08BU 12XX023B 4648 
~~BBI 8Bf4~16d 4649 
UU8B2 13XXF900 465~ 

4651 
0CBB3 12XBFC81 4652 
GU8B4 XXXXD903 4653 
D~885 5XXXfBCl 4654 
OU886 XXXXE38J 4655 
uaBB7 BX23~8BA 4656 
U~8B3 8Xf l~A80 465/ 
~C8B9 BXf3~SlA 4658 
U~88A XXXXD909 4659 

4fi6~ i~:DBYLf'9: 

~UBBB 5XXXf8Ct 4661 
0~8BC XXXXf78H 4662 
~~8BD BX23U8BF 4663 
UUBUE BXF3~62B 4664 
UU8Bf :mXDD&'3 ,, ( ,~ t.: 

'tQOd 

JSB GET. RHAX 
JSB PT:<fffitfl 
IA ;ZERO OUT BUFFER 
IDAT BUflADR 
I t.z: ALU & l·1CM:'. 
CUN Jj2 & PUSHLDCT 
ZH l:t. !JCACH£ 
INCA & ALU & WCAR 
I &. RFU 
lR TEMf'3 
HA t~ SRCSTAT 
rsnrn ST. BK2 
CJ!'lf' Z, H3 
JSS CKAriPS rx 
Jtlf' OD. £RR13 

HA ~ Si(!SfA f 
TSTNA AflP.P.tR 
CJnP l, 'H2 
Jnf· OD. ERRU2 
{NCR T U!EOUf 
TURlY EXUR,TlMEOUT 

;CLEAR CHECKSUM REG 

i H-Si HW U-BUS r'AtmY EXHW 

;Wl 

; ~~u 1 
i~ .. ~H 



HALE Listing: hspdgn.src Tnu feb 11 13:~B:UU 1~~3 Page 118 

Line - n~PERIF 7155/BB5 EAULATION - HSP DlAGNOSTJCS - OFfLINE DIAGS - BUff ~R SUBROUTINES 

~~8Cl XXXXFFFF 4661 
UOBC2 DX2306J9 4668 
UU8C3 XXXXF980 4669 
~~8C~ BX23DOUD 467~ 

4671 RDBY.2: 
OUBC5 XXXXD9~9 4672 
U08C6 BXD3U8D6 4613 
G~8C7 XXXXFBEl 4674 
HU8C8 XXXXU0U9 4675 
OUUC9 BXFIOC2& 4676 
UUBCA 5XXXf8Cl 4617 
OHBCB XXXXF78~ 4678 
UUBCC BX23U8CE 46/9 
OUBCD BXF3U62B 4688 
Y08CE XXXXDU69 4681 
uUBCf XXXX9509 4682 
UUBUl:l XXXXffff 
OC8Dl BX23G618 4684 
UUBD2 XXXXE38U 4685 
CC8D3 BX2308C5 4686 
UU8D4 BXf 1~n8Q 4681 
JZ8D5 DXf3Z617 4688 

468'3 ROBY. l: 
~~8D6 XY.XXD8E7 459~ 

UU3D/ XXXXC038 4691 
00808 XXXXDBEm 4692 

%'3:3 
~0809 12XX023B 4694 

%'35 
~maoA 1Bf4U84A 4596 
UU8DB XXXXU909 4697 RDB2Y: 
008DC BXD3U8E2 4698 
UU8DD 3XD3UBE2 4699 
G~BDE BXD3~8E2 47~~ 

0H8DF 8XD3U8E2 4701 
C~BEO BXD3e8E2 47H! 
UU8El 8XF30914 4703 

17(.1 •l f.'. DB :w : 
UU8E2 I2XXD84U 470S 
O~BE3 43XXF8GJ 4706 
UOBE~ XXXX9883 47~7 

008£~ 12XBDD6~ ~7YB 

C~8E6 BXFlU9Al 4/U9 
008£7 XXXX95GA 4710 
OUBEB XXXXU157 4711 
U0BE9 BX2308FC 4712 

;lJl3 
0~8EA B2XXe0U4 4714 
U~BEB 3XXXF8Cl ;Jl5 
U~BEC XXXXY883 47lb 

•} 717 
HBBED B2XXOHD5 4718 
UUBEE 3XXXfGCl 471~ 

a~BEf XXXX9883 4720 
008F0 BBF4GU11 4721 

IDAf H'.iFFlF 
CJrlf' Z 1 OD. £Rf: H 
TSTrlA rnrnGS 
CJ!lf' Z, RDBYLf'Y 
ELlU S 
rn ·1 In£0Ul 
CJHP SRCRDY,RUBY.l 
lA 
!UA f '3 
JSB DELAY 
HA & s~csrnr 
TSlNA AMP.P.~R ;TEST FUR LI-BUS PARITY 
rnw z,·$+2 
JnP llD.£RR02 
!NrR nnrnur 
TURIY EXUR,TlMEOUT 
lDiH lifrff ff 
CJnP Z,UD.£Rf.:1s 
rsrnA sr. BK2 
CJnP Z,RDUY.2 
JSB CKAliPSfX 
Jilf' uu. rnro 6 
EUU $ 

JR Tf.rWl 
IDAT BUFUAU~ 
IR TEflPO 
lUAT 81Jf lADl~ 
i t ALU & llCAR 
f.:H HRDCNT 
I t~ PUSHLVCT 
rn Tinrnur 
CJMP SRCRUY,RDB3Y 
CJMP SRCRDY,RDB3Y 

;SET TEMPO TO BUFFER ADDRESS 
;SET LOUP COUNTER TO TEnP B 

CJMP SRCRDY,RDB3Y ;HAIT FOR READY 
CJMP SRCRDY 1 RDB3Y 
CJMP SRCRUY,RDB3Y 
JMP RDB4Y 
mu $ 

P.li n:nPO & HCAR 
HA t. RUATA & MCACm: 
TURnR ACD,fEMPJ ;INPUT Ann ADD ru CHECKSUH 
!NCR TEMP~ & ALU & WGAR & RfCl 
JSl3 GETAUR 
TURlY EXUR,WRUCNT 
IDAT LStmnmu 
rnw z, NURDY 
CUil m1PCKS 
I & HCAR 
HA li l~Cl)CHE 

TOf:iiR ADD, Wlf'3 
CO fl TEMPCKS+ l 
I t{ UCAR 
HI) ti RCACHE 
TOF:AR ADD, TEriP3 
CUfl Hiil l {, PUSHLDCT 

i i'lll 
j2fll 
jl~l 

i /'.\Jl 
;illl 

;2Ul 

;2Ul 



HHLt Ll~iting: ti:;pdgn.src lhu Feb 11 13:5B:UU 1993 

Llf12 - Af1Pt:Rff /lJ5/8:JJ EilULArIUrl - llSP D[:jl]Nl)'.)f{l~S -

~~Hf l UKU30BFU 412~ 2UBZ3Y: 
ousr2 BXD3U8F8 4/23 
U~Uf 3 UXD308FB 4724 
UUBF4 BXD3UBF8 4J2j 
U~UFS BXD308FS 472& 
DJ8f 6 BXD308FB 4727 
U~8f7 BXf30'322 ·" ~,r,q 

'"ti LO 

UU8f8 4XXXF8Cl 4729 RDZEOY: 
U08f9 XXXX71~0 473U 
ouBfA xxxaxxxx 4/31 
~08fB BXf 13903 4732 

CJMP SRCRDY 1 RUZEOY 
CJMP SRCRUY 1 RDlEOY 
CJnP S~CRUY,~UZEUY 
CJHP SRCRUY 1 RDlEUY 
CJMP SRCRDY,RDZEUY 
CJHP SRCRDY 1RDZEUY 

lln l( RUArii 
NUOP 
RfCT 
JSB GEHWRl 

~733 NURDY: EQU $ 

OU8FC XXXXFlf9 4734 
CU8fD 8X2338Ff 4735 
Gu8f£ BXf IU93D 473b 
UUSFF BXF1U671 4737 

TSTNR f.LNGRU 1 FLAGS 
CJf1P l 1 :?+2 
JSB Cnf'BUF 
JSB CKERRIJR 

4738 SRC.AMP 
4738 r IF BAilK_EQ_O 

0090U BBXX008f 4738 + CUN AMP.PORT & SRCSEL 
4738 + ELSE 
4738 + frWif 
·:~738 + 

00901 XXXXD909 4739 
UD9G2 XXXXCtEE ~740 

~~9~3 BX23~9a6 4741 
~~9~4 BXFIUA44 4742 

EHDI1 
z~: rn1rnu-i 
IJECR TEf1PUH.l 
CJi'lF' Z,~:UBYlrntl 

.JSB UlCSECfX 
Jr'lf' RUBYLUUP H09U5 BXf3~BAD 4743 

414-l 
~G9~S UXF1UA~5 4745 

-lH6 
809D7 5XXXFBCI 4747 

RDBYTERf1: EVU 5 
JSB TfknLR\g 

RDBjY: ~LlU $ 

HA t\ Sf:CSl AT 
rs r riA Arif'. f·. E:~ 
rnw z, s+2 
Jf1P UD I ERRU2 
CJflP S~~CRDY, $ 

IrlCR Tlfi£0UT 
TURlY EXUR 11JMEOUT 
IU AT rHtf f ff 
CJr·lP Z10D.H::H8 
TSTNA ST.BK2 

f'age 119 

0~908 XXXXF7BU 4748 
~G9u~ BX2309UB 4749 
009~A BXf 3~628 4750 
U~9~B BXD309UB 4751 
U09GC XXXXDD69 4752 
GH90U XXXX95~9 4753 
UU9~E XXXXFFFf 4754 
0090F BX23C615 4755 
UU910 XXXXE38G 4756 
ea911 ex23~901 4757 
uu~12 exr1iAG0 4758 
e0913 XXFAXXXX 4759 

rnw Z,F:UB5Y ; ~IAlT fOR SlATUS 

1}]60 
47bJ 

00914 XXXXDD69 4762 
C0915 BXD3U92J 4763 
UU916 5XXXF8Cl 4764 
C0917 XXXXf7BC 4765 
00918 BX23U91A 4766 
~il919 BXF3~62B 4767 
UU91A XXXX9~U~ 4768 
eo91B xxxxrrFF 4Jb9 
U99IC BX230616 4//0 
0~91D XXXXE3Uu 4771 

I 

RUB•W: 

JSB CK!lr'lf'STX 
l(fN 

EQU $ 

r rim r rnrnur 
CJMP SRCRUY 1 RU31IMV 
llA & SRCS f Ar 
TSTNA AllP.P.rn 
CJllP Z1 St2 
J f'lf' UD I £RF:U2 
JORlY EXOR,TIMEUur 
IUAl H!tffff 
cJnP z,on.rnim 
TSTN{l ST I BK2 

;nn 

;2Ul 
; 1'.Ul 

;201 



HnLE Listing: h;pctgn.src rnu feb 11 13:58:00 1993 

Addr Line - AHPERIF 7155/885 EnULATJUN - HSP DIAGNUSllCS -

0~91E BX2309i4 4712 
~a9Jf BXfB092U 4773 
UU920 BXf30614 4714 

f/7'j RD31 lf1Y: 
UU921 BXF3D8E2 47/6 

4777 
't718 

~0922 XXXXUD~9 4779 
U0923 BXD3U92F 4180 
~~924 5XXXf8Cl 4781 
U0925 XXXXF78U 4/82 
ua~25 BX230928 4783 
~"921 BXf3U62B 4784 
00928 XXXX9509 4/8~ 

U8929 XXXXFFFF 4/86 
OU92A BX230616 4787 
UU92B XXXXE38~ 4/88 
G~92C BX230922 4789 

4 7·3~} 

u~92D BXfBH92E 4791 
CU92E BXf3~614 4192 

J 

RDDZ~Y: 

CJnP Z1RDB4Y 
PUi-'JrlF' '.Hl 
Ji'IP OD I ERR l 9 
mu ~ 

J1w :m~:rr 

me~: TH1EOU1 
CJHP SRCRDY,RD3ZTlY 
HA t SRCSTAT 
fSrNA AI-IP Ip. ER 
CJi-lf' z, $+'.:'. 

Jrw 1rn.rnR~2 

lURlY EXOR,TIMEOUT 
lDAr H~ffff 
CJnf• Z10!J.ERRJ7 
TST;JA ST. Bi::2 
CJtlP Z 1 ~'.!JBZ4 Y 

f'OPJtlf' Hl 
J rw 1rn. rn:m 

4793 RD3ZTJY: EUU $ 

0092F 8Xf3~8Fl 4794 JHP RDBZ3Y 
4795 

U~fLINE DlAGS - BUFFER SUBRUUllN~S 

;201 



HALE L1st1ng: hspdgn.src fhu f2b 11 13:S8:UU 19~3 

Audr Llne - AnF'UUF i'J55/885 EilULAHOrl - HSt) DlAGNOSTlCS - UfFLINE PIAGS - BUFFER SUHRUUllNES 

i7% 
4/97 
~7'38 

4799 
48UG 
•iBUl 
48U2 
4803 

UU'rn~ XXXXD'3U7 48U•} 
u~93I XXXXD8EJ 4805 
UIJ'33'2 x:mcD3B 43u:; 
~~~93J XXXXD8E2 4807 

4803 
e~m4 J 2XXU23H •lBU9 

•}81\) 

uo·335 18f 4D84A 4811 
·t812 

trn93Ei 3XXXf8Cl 4813 
UU93/ l2XXD8-ti 4814 
il0938 3XXXU8C5 4815 
u~·m AXXX'Hli5 4816 
0~93A BX23W33U •t817 
U~J'33B XXXXDD67 48l8 
0~93C XXXXD88L} 48J9 
i1\393D XXXXDD6 l 482U 

48L'.l 
•:t822 

U~93t 12X8UD52 •l823 
U:Y33F l XXXU847 •t824 
009i}U :mAXXXX .oii1r1t: 

"i'OL~ 

4826 
G0~41 unxmm •t8tl 
Ulj'HL :mxrnc1 482!3 
~~9·l3 13XXED8i: 4829 

48311 
~u·j44 BLXXml35 •1831 
00'345 l3XXD84J 4832 

4833 
Ui1'Ht B2Xrn036 ·ta:H 
Cil'~ilJ I3XXD844 4835 
U0 13i8 Bff 1HA2D 4836 
~il949 XXFAXXXX 4837 

,,1J,·'n 
'tu JO 

EJECT 

, cnPBUf -
; curu)ARE THE m:Tf [ BU ff ER tH Hi Tilt F::rnD Eiilfft}'. AND S£T 
i rnROR !fl G!:flE:rnL srnrus ff rnRirn. AUilJ conf·M:t: Al)l}Rl:SS READ {N 
i READ BUFFER WITH cue CYLrlK, AND SECl. 
i 
cr·1f'HUF": mu s 

LR fEnP/ 
H: TEl'!Pl 
rnn T 8UFUl1Dl~ 

rn mw2 
lUAT BUf lADR 
I & ALU & i;CAf.: 
RH IJRUCiH 
I l\ PUSHLDCT 

Cf1PB2: EQU ·$ 

HA & F:CtiCHE 
RH TEMPI & \!CAR 

;SET LOOP COUNTER TO REG B 

HR TEMP5 & RCACHE ;REAU BLiffER DATA 
TORAY EXOR,TEf1PS 
CJnP z, CMPB•i 
[HCR TEMP/ ;INCREHEnr ERROR COUNTER 
AF: l'Ef'i P 4 

CHP84: INCR TEAPl 
lNCR TErlPL'. 
! & ALU & \iCi;;~ 

/ & RftT 
RH mw I 

cur; rnRCUDC: 
I & UCAR 
llA tt i~CACHE 

lNCREHENT DATA BUFFER ANU LOUP 

SETNA BI16 & AL~ ~ WCACHE 
con EXPDAT ;RECORD EXPECTED UAfA 
I t. HCAR 
RH f EMP5 & UCACHE 
CUN RECDAT ;RECORD RECEIVED DAlA 
I lt \!CAR 
RH TEHP4 t WCACHE 
JSB SET ALER r 
rm~ 



HALE L1st1ng: hspdgn.src fhu feb 11 13:5B:0~ 1~~3 

Addr Line - AMPERIF 7155/885 EMULATION - HSP DlAGNUSTJCS - UfFLl~E DlA6S - BUFFER SUBROUTINES 

483'3 
4U•Hl 
iJ.841 
48•12 
48·~3 

48H 
4845 

U~94A XXXXE5f'3 48% 
~~'HB BX233'3•;D 'l347 
0034C XXFAXXXX 4848 
\JWHU x:mE3f'3 484'3 
UU94E BX23~'350 4850 
~JW:Hf BXf3~'3!:i6 48:51 

4852 
U\)9;rn :mxusrn 4853 

485il 

~u'35 l l2XX003B ·'tH!55 
4856 

~Jll'3:52 tHf 4D8·Hi 48:51 
llU95::: l~XXDO•lll 4858 
\}\}'354 I 2X8DD5~l 48J 13 
U~'355 xxrnxxxx 4Ut.~ 

\~851 

00956 BXF1UA5A 4862 
\tBb3 

u0957 B2Wl00D 486·:} 
U0'358 3XXXF:JC1 486:5 
Jl195'3 XXXXE99D 4866 
UU'351) XXXXC4Cl 4867 
OC95B XXXXOOOF 4868 

:t86'3 
~U'j5C 3XXXD8C2 4870 
GC'3!:iD XXXX'3CC:~ •t871 
~a95E XXXX0Fff 4872 
CU'35F B2XX900E 4873 
00%0 3XXXf8Cl 4874 
(Jli%1 x:cm·m 4875 
Cll9f12 XXXXC4C3 4876 
1ll1•.'.jl'} 
TJU.1Q\J :ccmrnur 4811 

4Ui'8 
\j0%4 3XXXD8C>·} ·:ta/'3 
li~%5 XXXXSCC4 488~ 

uu 1100 x:muFFF ·;t881 
3~':1&1 XXXXD8to 488i'. 

4:383 
m1%8 12XXUC3B 4884 
ijn·~&·3 XXXXD8UA 48l35 

4886 
\1U%1i 13XXD84 l 4:387 
mj%U l 2X XDD6U 4UUU 
UU%C x:mE1s5 488'3 
mmo XX2AXXXX 489U 
lle%t 13XXD842 4891 
GO%F 12XXDD6u 4892 
;:i~me XXXXE185 'HJ'j3 

' 

EJECT 

F'H:NGEr; 
THIS SUBRUU1 JiH: :-JILL iW3ENERAlE A PATTEfW lri THE BUfft~'. USWG 
REL .1m2 As A BASE i:u1rnrn. 

Pfi\NGHl: mu $ 

TSlNR F.SAVPAT,FLAGS 
CJi1P l 1 H2 
RTN ; USt T!lE SANE P{ffiERN AS UiST THlE 
rsrnR f. ?llMAf, rHGS i 2~H 
CJr'if' Z1 $+2 
JflP PrnillJENl 

USE INCREMENTING DAlA PATTERN 
!X Tt:f!PU 
lDAT BllfOADR 
I t{ ~LU ~ IJC:'.'l!~ 

RU i·JRUCNl 
I t~ PUSHL UC f 
RH lEMPU & WCACHE 
!NCR TtHP0 & ALU & UCAR & RFCT 
fWJ 

i USE RELATIVE HURD ADDRESS AS rnrrE~N 
PTRNGENl: JSB GET.RWAX ;GET RELATJVE WORD ADDRESS 

PTRNLOP: 

I t{ tlCA~: 

HA & r:CACHE 

rnA l r: Mm, TEMP i 
ILJAl HfiUf 
llR TEHP2 
I t~ RCACHE 
rrnm Mm 1 TEfiPL 
IDAT HttUfff 
CON REL.HU2 & UCAR 
HA & RU\CHE 
RTAli 4 
TUA l F: {\ND 1 HJ1f'3 
rnAr HtH)f 
HR TErlf'•l 
I & RCACHE 
TORrn AND, HJJP4 
fUAr H~~jfff 

lR THlf'~ 

!DAT BUrn:1n:~ 

I & {\LU & HCAP. 
RA IJRDC:H 
Ulll ~ 

:~11 TtrW l & \JCACHE 

iPLACE RWA BlTS 15-12 
; [N fErl?l 

;PLACE RWA BifS 11-e 
; H-: TErlP2 

;PLnCE RUA BITS 31-28 
; iN TEi1f'3 

;PLACE RWA DllS 27-lb 
i IfJ "fHlP't 

rncR Ttr1P~ {~ ALU l{ !lt{H~ 

UECA 
CRTN Z 
RH TEHP2 & UCACHE 
JNCR T~NPH t ALU & WCAR 

;2Ul 



HALE L1st1ng: hspdgn.src 

A ti Jr 

ea9-;1 XX/.AXXXX 
IJ\1'3'/2 t3XXU843 
~~1Y73 mXUDSu 
U~'3H XXXXE18J 
~09·;5 xmmxx 
UU'f/6 13XXD844 
llU9"// 12XXDU5U 
UU'3/8 xmc:185 
mm9 XX2AXXXX 
U~J'f/A BXF3U%A 

Line - M1PtRif /l~5/:jl)j tllULAflUf-l - HSP OlAIJilOSTlCS - UffLinE Ul~GS - BU~FER SUBRUUf lnES 

4894 
48']5 
48% 
1tH'fl 
•1898 
48'3'3 
4'3,l\i 
~·3u1 
A(Jf,i'J 
,JU.i.. 

4'3U3 
•1304 
4905 

mm z 
l~H f El1P3 tt \JU\Ciit 
lNCR TEMPO & ALU & HtAR 
DECil 
UtfN l 
l(ll f EflH ~' \JCACHE 
INCR TEnPU & ALU & WCAR 
Ut:CA 
CRHJ Z 
JflP PrnNUJP 

1ITLE2 UffLINE UlAGNOSTICS - SUBKUUTlNE SENUAU~ 



HALE Llst1ng: nspdgn.src rnu Feb 11 l3:j8:UU I9S3 

Addr Line - ANPERIF 71~5/BU5 EMULATION - HSP DIAGNOSTICS - UffLINE DIAGNUBTICS - SUBRUUTlNf SfNUADH 

4'306 
•1907 
4908 
4'3U'3 
49JJ 
4'311 
4912 

0~'3/8 rnrnarn 4'313 
4914 

tiD'3lC 12XXU~liii ·t31J 
~U97D BXC3097f ~·31 b 
DU'37E BXf3n6lE 't'3ll 

4918 
1rn·nr J'tXXf8Cl 4'3l '3 
~U980 XXXX9883 492~ 

UU'381 2XXXf8Cl 4'321 
4'322 

mm2 12XXfC8l 4'323 
~~98::l :mxrrncu 't924 

·f'325 
~U':ltM 12XXFC81 •t326 
l1U'38~ :mxrnci 4927 
l\~986 XXXX£D9D 4920 
U\1'381 BXc:3u'38'3 4i=t·N 

!1~'j88 BXf :.1l151E 493a 
4'3:H 

Uu'389 14XX994U 4932 
UH'38A yyvvno1F\ 

11n.~1\uU,JU 
,pj')•J 
TJu-.J 

C098B XXXX'3883 4934 
~ii'38C XXXXD803 4'335 

00'38D XXXXE'3'3D •1936 
t]G'38E XXXXE4Cl 't'3:H 
~~98F XXXXC00F 4'338 
t·l\l 1313G BXC3\J'3'32 vm 
00991 BXF3~61E •t34~ 

~l\)'3'32 HXXF830 4'341 
49•l2 

U0'3'33 B2UOOH4 4'343 
~~ 1394 13XXF880 4944 
irn·3·35 BXC30'3'H 4'345 
OB'3% BXF3(l6J.E 4'3•l6 
'J~'3'3'/ 14XXD:K3 4'34/ 

4948 
r.ltlqq11 
[Jr} J .10 B2XXUOU5 'l'H'3 
ic999 XXXXIJ803 •l95U 
ll~J'J'311 XXXXf:ACl •}'3Jl 
U~99B J3XXOFFf •l':l52 

4'353 
U~99C &XXXf8Cl 4'3J1 
u~·1·:1u XXXXt4Cl 4'3JJ 
UU'39E XXXXUU85 495& 
HG'3':1F X X2f1XXX X 4'35/ 
~}09{10 BXF30'j9G 4958 

·t'35'3 
4%0 

I 

SfiWf\DR llILL PICK Uf' THE CURt<Ern CUC ADDRESS 
MD StrlD If fl) Mirrntr Ul me: DiHti fOR THIS RWJ:rn 
AilD CHECK sun ArW sum THE CHE.CK SUll w 1 Hf DA'f A 

srnDADF.'.: mu 5 

S£flDAD'3: 

IR TEr1PO 
IDAT cue. CYL 
I & ALU Zi \lCfW 
CJr!P DS1f.:DY 1 Hi 
Jllf' UD.ERR~Jf 

HA ti RCACHf 
I & IJUATA 
TURAk'. ADD, TfiJlij 
HA li WIR 
lNCf1 
I & ALU & t-ICAr~ 
HR T~MPU & RCACHE 
fNCA 
I ~ ALU &. ilCAf.'. 

f.:"f Ml 6 
cJ11P nsnrnv, H2 
J[lf' uu. t:f.:f.:~ff 
TUl<AR UR, TfnPtl 
! & ALU &! UUiiTA 
l~A TtrlP~J 

TORAR AUD, mw::: 
IUl TH1P3 
RTAf\ 4 
TOA I Arm, NR:~ 
JUAT HuUf 
cJr1P usrnuY, ·~n 
Ji'iF' OU. Ef.:f.'.0F 
fill & l·JUA r A 
COU THJPCKS 

AH & UCACH£ 
unr usrnnv, H2 
Jrw OIJ. rntrnf 

;OUTPUT l2 B!fS or CYLINDER 

;UUTPUf l2 BITS UF SECTOR/TRACK 

;UUfPUf UPPER 4 BITS UF CH~CKSUH 

RH TEHP3 ~ UDATA ;OUTPUT LUW~R 12 BITS Uf CHECKSUM 
CUN THlftK8+ l 
I t~ UCA~~ 

~'.A lHlf'3 
TIJAt AND,N~A 

lUAT Hl~FFF & ALU & WCACHE 
mu $ 

HH & DSTSTA'i 
rnA r Arm, N:rn 
iD 1rr rnrn 85 
cxrn l 

TlTLE2 UfFLINE DIAGNOSTICS - SUBROUTINE GETAbR 



HnLE L1st1ng: hspdgo.src Tnu F~b 11 13:JB:UU l9~3 

Audr Lllie - AnPEUF 7155/88~ HlULATIU:~ - llSP DitlGiWSHCS - Offllm: DlAGNUSlJCS - SUURUunm GUA!l:{ 

4'3bl tJfff 
4952 
4'3&3 GEri)DR: tllU ~· 

•l%•l cur~ CDC.CYL 
ljU'3A l B2XX~\)\jA 4%5 I ~ HCA;~ I 1:t 

~~'Jf\2 l.!XD:-;u9A4 4%t ,.,,_ .. (• 

._.J11r Sr~CR!lY 1 s+L'. 
lHJ'3A3 DXf3\)616 ·:t':3bl .JfiP uu.rnR1/ 
U~'jA4 •iXXXF8Cl 4%8 HA ~ iJ. RlJA"f A 
Ull':JA!:i XXXX'3883 •t%'j fUHAR ADU, llflP3 

4".17~ ttii THlf'l 
~U':JA6 3XXXUBU 4'3/ l I f. RCAOiE I ... 

49"12 COi~ W'CY 
U()':JA/ 82XXUU2'3 49/3 I lt \ll~AR 

UU9Ml 13XXUB4J 49/il Rt! Ttr-lf' 1 & llCACl!t ;RECORD EXPECTED CYLINDER 
4'3/J cur: REC CY 

Ull9A9 B2XX002A 497b I ~ UCAR 
U2'3AA i:HXF88@ 4'3/ ! i~H ? . \lUiCilE ._, ;RECORD REC CYLINDER 
C~9AB XXXX9HH 4978 TURAY EXOR,TEMPl 
11G':JAC BX23W3iiE ·:}'31'3 CJnP l,·H2 
G~9i)lJ BXF10A30 ·•••Of.~ -tJuu JSB ~:DERRCY 

·:t'381 COH CUC. TK 
G~9AE B2XXUG0B 4982 I t~ UCAF~ 

·:J.'383 HR TEilPl ;Gtf TRACK 
~J~ 1JAt 3XXXD8Cl 4984 I & RC ACHE I 

4'3S:5 cun CUC.SEC 
UU9BO B2xrn00c 498f, I v \iCAR I tJ. 

mJ'3Bl 3XXXf8C1. ·:}'387 HA ~- RCAC!it '.l ; GET SEC TUR 
~~rJ 'JD2 xmrn9D •1988 RlAA 6 
U0'3B3 HXX'3'3•H 4'38'3 TOR AR UR,.ftnPl 

4990 co:~ EXPS-IK 
Uu%4 B2XXU02B c}'3'H ! ~{ Ul~AR I 

C~9B5 13XXDB41 4992 RH mw1 &. UC ACHE ;RECORD tXP SfCl/l~ACK 
C0'3B& BXU3U'3B8 49•33 CJrlF' S!(CRUY 1 ~+2 

~C9B7 BXF3UGlfi •m4 Jt-lf' UH.ER.Rl"/ 
UW3B8 4XXXF8Cl ·4'3':15 HA ~ f:UMA •.;\ ;IJH StG/fK 

~r':f3b CON r<C:CSl !( ;~ECURU REC SEC"f/"f~ACK 

i)U'3B'3 82XHH:l2C -+'3'31 I tt \!CAR 
~09BA l::JXXf880 •l998 AH . l·JCACHt \."( 

\:H1%B VV"\'1jt.JO•.) 
1\A,\,\ .;UUoJ ·J.':1'3'3 fORAR ADD, ffr1f':3 

0U9t:C XXXX'31Ul 5~~l1 H!RAY tXU~:, ffMf' 1 
Ull'3BD BX2:3\Y3BF j\)~l CJHP z,sn 
\jJ~BE BXF1~A35 50~2 j8B RDH:fSit( 
UU'3BF BXD3U'3Cl 51]03 c.JrlP s:<c:m,sn 
m19C0 BXF3~6lfi 53°'1 Jnr UD.ERR17 

50U5 CON Ttf1PCKS 
3U9Cl B2XXGLIG4 5t05 I & tKAR 
0~·3c2 43Xff8Cl 5007 ilA ~ RUAfA l-:. \lUiCllE 
Oil'3C3 XXXXf 99D 5J~8 RTAA 12 
iu·3c4 :cmnss1 50G 13 AR TEMPI 
009C5 BXD3e9C7 SOJO WW SRCRDY, $+2 
m}'3C6 BXF3~J616 5011 JiiP UD.ER~~ll 

s~n2 CUN TEnPCKS+I 
IJU'3C/ 32XXUDl1:J 5013 I t: HCiil{ I 

U~9C8 43XXF8Cl 5~14 HA ~ RDATA & 1-JCACH~ iJ. 

~W3C'3 XXXX 13'J'H j~)lJ fURllR UR, llflPl 



!lt1L£ Listing: hspdgn.src Tnu feb 11 13:58:~~ 1993 

Addr Line - nrwrnrr /lJ5/HHi i::nuuHIUN - ilSf' vfAGNllSrtcs -

~i~Hb 

UU9CA B2XXUU2E 5Ul/ 
e~9CB J3XXDB41 5UlB 

::i~H'3 

J~3CC B2XX002U 502U 
UU9CD l3XXD843 5021 
UU9C£ XXXXUB~l 5~22 

UU9CF XXXX91C3 5023 
uo9uu xx2nxxxx su24 
~09Dl BXFl~A3A 5C25 
G~9D2 XXfAXXXX 5026 

5027 
5028 
502'3 

CH9D3 B2XXUOUA 5a3a 
U09U4 BXD3U9D6 5C3l 
8a9D5 BXf306J6 5~32 

UU906 4XXXf8Cl 5033 
uU3D"/ XX XX 3883 

UU9U8 3XXXUBCI 5036 
::iC:H 

U~9DA 13XXD84l 5U39 
5U·tl1 

~0908 B2XXU~3U 5041 
Ua9DC 13XXf 880 5U42 
UU9DD XXXX9t~l ~U43 

M~9UE BX2399EO 5U44 
UU9Df BXf lUA3U 5U45 

5U4& 
UU9EU B2XX0~0B S~4/ 

5048 
U09El 3XXXU8CI 5049 

5050 
u~'3E2 e2x x mrnc 
GD9f3 3XXXF8Cl 
~iJ%1 XXXXtD'3D 
m1%5 XXXX9941 

OC'3E6 B2XX0031 

5\3:):3 
5254 
J055 
5056 
5es1 

009E8 BXD3H9EA 5058 
U~9E9 BXF3U616 J059 
U09EA 4XXXf8Cl 5060 

5~&1 

UD9EB B2XXU032 5U62 
UU9EC l3XXf88U 5053 
U09ED XXXX9883 5~64 

~U9EE XXXJ91Cl jU6~ 

tD9Ef BX23~9f l 5066 
UU9fU BXFtUA3S 5U67 
UU9f J BXD3~9F3 5068 

5070 

, 
GfTADRl: 

CUN f;ECCKS 
I t \.lUt~ 

RH lEMPl & WCACHE 
cor~ EXPG'.S i rlCiJRD EXPEcrrn UiECKSUll 
I & lli~AR 
RH TEIW3 {; \lUlCliE 
f.:n WWI 
TORAY EXOR, ll:IP3 
CR"UJ Z 
JSB RDERRCKS 
RTN 

EQU $ 

CIJN CDC.CYL 
I i-< ~JCAR 

CJl1f' SRC!<UY 1 St2 
Jnf' UU.E.RR17 
HA ~i RDA rA 
TO!~M< AIJIJ I"( £MP3 

I & WlCHE 
CIJfl UPCYl 
I t( ~lCAR 

; l.ltr cvurrnrn 

RH TEAPl & UCACHE ;RECORD EXPECTED GYLIND~R 
CUN :ff:C:CY l 
I t l~Cf)I~ 

All t~ ~lCACHE 

TlJRAY EXIJli 1 ilflPl 
CJrW Z, $+2 

CUN CDC.TK 
I & \JCAR 
i!X THlPl 
I 1± RCACHE 
CUtJ CDC. SEC 
I Zi HCi~R 

HA & F:GACHE 
RTAA 6 
TORAR Ot;:, WIPl 
CON EXPSfKl 
I & t~CA1:: 
RH fEMPl & WCACHE 
CJrlP SRCRDY I $+2 
JMP ou.rn~u 
HA & RDAlA 
CU!i ~ECSTKl 
I t~ HCAR 
Mi & \-iCA:)J::: 
TLIRAR AlJIJ 1 TEnP3 
TOl<AY EXD:~, ri:m)l 
CJi'lP l I i·l L 
JS8 irnrn~:srK 

CJllP sm~HY 1 $+2 
Jf'lP OD.ERRll 
CUN WWCKS 

;XECURD REC CYLINDEX 

;GET SECTOR 

;RECORD EXP SECf/JRACK 

i GET SEC/H'. 
;RECORD R~C SECr/rRACK 



:JAu: Llst111g: rispdgn.src fhu feb 11 13:S8:UU 1993 

Audr Line-· ilnPrnJF 7J5~/BB5 El'lULATIUN - HSP DIAGNOSlJCS - UFfLJNE DIAGNOSTJCS - SUURUUlJNE GllAUR 

U~9F3 32XX~U~4 5371 
UG9F4 43XXF8C1 5~72 

UU9fj XXXXF99D 5073 
~39Fb XXXXD881 5074 
~09f 7 BXD309F9 5075 
UU9FB BXF3~616 5U7b 

5077 
0~9F9 B2XX~OU5 5978 
OU9fA 43XXF8Cl SU/9 
~U9FB XXXXY94J SUB~ 

5081 
~j9FC B2XXU~34 5082 

5UH•l 
UU9fE B2XX~U33 ~UUj 

~U9f f 13XXD843 SOBL 
C~AUU XXXXD8~1 5087 
~~AUl XXXX91U3 5088 
U~AU2 XX2AXXXX SUB9 
u~no3 BXf lbA3A 5090 
GCAU4 XXFAXXXX 5091 

5092 
5093 

I tt l,lCllR 
1:!1 t 1~:l:r'\1 A t( tJC1\CHE 
lHAI\ 12 
i\~'. Wif'l 
CJf'iP SRCRllY,H2 
JMP UD.£RR17 
GOil Ttf1PCKS+l 
I & UCAR 
HA & RUATA ~ WCACHE 
TUr:Af.: UR, THlPl 
CUrl RECCKSl ; RECU~~D Rte C:lECKSIJl1 
I l( tiCAf.: 
RH TEMPI t WCACHE 
CUN EXPCKSl ;~ECORD EXPECTED CHECKSUM 

RH TEMP3 & HCACHf 
:rn rr:rw1 
TURAY EXUR,TfMP3 
CRfN l 
JSB RD£R1<CKS 
RfH 

TlTLE2 OffLlNE UJAGNOSTlCS - SUBRUUTJNE lERMLRUX 



HALE L1st1ng: nspdgn.src Tnu feD 11 13:58:UU 1993 

Audr Line - AMPERlf 7155/885 EMULATIUU - HSP DlAGNUSTlCS - UfFLlNE DlAGHUSTICS - SLIB~UUTlUi T~~GI RHX 

5U':1t EJECT 
5li95 j 

50% ;SUBRUUTlNt lU sum UiH1 ~:ESPONSE T 1 n~•-ouT HI ·1 H:r1 l r~liTt LONG tl~! i ·1 E/i<l: {ill 
JU'3/ 
1.:r•i1n T f r~'.r1U~tJ X ~ mu ~ J(l)Q 

UUAU5 XXLW'3U'3 50'3'3 lR f IHEUUf i · .. ~n i 
~l~U T£Rf'1LW:IX: mu ~ jl~l 

~\JAUS sxxxrnc1 '.)lUl liA t~ usrsr1ir 
~OA07 XXXXE4C0 5Hl2 'fOAl Arrn, rJRY 
1rnA'J3 XXXXUU87 Jl03 IDAT AD.UUT.11 ;nASi( fUR MlY MlP uurPur Rtirn'I srnrus 
G~AJ'J BX23CAUf 5)0:} CJiJP Z,TERMLRX 
UUAUA X XXXUD6'3 5105 INCX THIEOUT i 2iJl 
CUA~B XXXX95G'3 510b TORJY EXOR, rn1rnuT i 2\11 
U0AUC XXXXffff 5107 rnnr H~FFFf 
tlUA~D P.X23U512 51U8 CJilP Z,OD.£RR1B 
UUi)tJE BXF3UAG& 510'3 JllP TERf'1LR'3X ; ·2~1 

511~ 1ERtlLRX: mu :;; 

2v1A\JF XXXXF8El 5111 IA 
u;JArn XXXXtH154 5112 IDAT H10 
~JJ;\ 11 BXFl \1C2& 51 n JSB DEUW 

5114 URSlJi19: mu $ 

51 lJ S£Hrn UJ~SPru, Ani:trnL 
,. ,, ~. 1 ... lGXXf5B5 5116 I " fiLU & USTClt<L tJUr!. L I ij. 

GUl\13 xx xx 1 vrn Jl 17 NUUP 
~llfi 1 •]. XXXX714U 5118 IJUUP 

51 l '3 RS Tm~ UP.SI) ro' AnPC:rnL 
UDA15 l bXXf51l5 5In1 I & ALU & USTClRL 

5l21 rsrrm sr.BK2 
CuAlS 5XXXf39~ 512L I & S1<CS'i AT ; 'iU"! AL L.lltlP nnE 4tl u-sn: 
tJOAl/ l"l:\J•)•1tb\t:"°!' 

OAL,h"Hi J. '1 
~:, •i'1 
·J lL·i CJfiP z,s+2 

~UA18 XXFAXXXX 51'.::'.'-1 RTN 
U~J;H '3 X:Cff/14\l 5m NIJUP 
0Mlfi XXXXF8£J 51Lb JA 
UUAlB XXXXU02:5 '.}ll/ rnAr '.37 ;3'3 U-SEC UtuW 
~1C{IIG BXFIOC2f, 5128 JSB DELAY 
U~JAIU BXf3~iH2 !:il2'3 .JllP URSr (f1'3 

513U URSTHiE: mu $ 

~Oi11£ snxrnc1 5131 HA ~ S!<CSTAr ;2Ul 
0tiAlf XXXXE•!Cl 5132 TUAI MlD, NRA ; cm:Ct( fOF: DAT.BKJ UR DAT.BKL 
UUA20 xxxxmH8 !)133 lDiH 11;;g13 j itkttrt uc·-.;C t!JUl~T£S fUR THIS Vr1LU£ 
0UA21 BX23eA28 513•i CJrlP Z, U~:ST l 113 
1rnA22 4XXXF8Cl. 5135 HA & :~DA TA 
00A23 XXXX714D 5136 NUUP 
Hl:iA2't 'iXXXf8Cl 513/ HA Zt f'.DArA 
uU{l25 XXXX7J4U 5138 HOOP 
\j'Ji126 4XXXF8Cl ~}13'3 HA & iWi1TA 
C~A'.a BXf3CA1£ 5HU JrW URS1 Ir·iE i i'.~l l 

5Hl u:;:STlllJ: EUU ·$ 

GOAL'.8 XXfAXXXY. 5142 f iN ;~'.ETUfW ; 2l11 
Jl43 
5H1t 'flTLU OFF Lli~E DlAGS - DlAGNllSllC CllUE SUB~: OUT 1 iJfS 



HALE L1st1ng: hspdgn.src fhu Feb ll 13:j8:8~ 1993 

Audr Line - MlPH:lF 7155/885 EilULATJUN - HSf' Drns;wsncs - OFFLINE DlAGS - DJAGUOSTlC CUD~ SLIBRUUll~fS 

Jl'tJ 
51'16 
5147 
~3 l ·t8 
c.-1.10 .J, 'i'.J 

515~J 

515J 
mJ112·3 B2XHJUU8 5152 

515'.:: 
UUA21) :3XXXU8CU Sl~H 

~einB XXXXf5rn 5J5~ 

iJUii2C XXf AXXXX 5155 
~i157 

JlJ!J 
\:1~{12D B2XHHl23 5159 
UUA2E :mxrnc1 ::ilt.~ 

5J&l 
nuA2f 13fAEF82 5162 

5163 
516·:J. 

~rnA3~ BXFrnr12u 5J65 
CUA31 B2XXVJC2:~ 5166 
0liA32 :mXFBCJ 5167 
~rn:~3:3 13XXF58L 5t68 
CCA34 XXFAXXXX 516~ 

5110 
51"/J 

1rnn35 8Xf IUA2D 5112 
OUA36 B2XXCG23 5173 
UUA3/ 3XXXf8Cl Jl/1} 
C~A:i8 13XXF382 5175 
1rnri3'3 XXFAXXXX 51!6 

5i77 
5118 

liUfl3A BXf 10A2D 5179 
HU{\3B B2XXU02J 5180 
~~t1JC 3XXXf8Cl 5181 
mjA3D i:mFJi32 5182 
~)0{\3( XXfAXXXX 5183 

!)18c} 

5lli5 
\JOA3f Bff l OA:rn 518& 
ctrn4u BLXXCt12J 518i' 
OllA41 3XXXFBC1 5188 
C~1A,tL 13XXF182 5189 
GOf\43 XXfitcm s l '31} 

5191 
51S2 

i 

r:Jt:CT 

THE FOLLOWING SUBROUTINES ~lMIC ONLINE ONES BY THE SAME NA~ES 1 
BUT USE CACHE/LOCAL AEHORY 
HJSTEi'\D Of THE STA"iUS BUffrn/SHARtD f'lti!Of.:Y. 

CKDVEND: EQU s 
CIJN AnP. ST3 ti \JCAR 
m< mwc 
I ti RCACllE 
TSTNR El.UE,lEHPO ;TEST fOR DEVICE END IN SlATUS ;JUI 
:~fN . 

' SETALERf: ELlU S 
CUN ERRCUUE ~ WCAR 
ll!i lt :~CAUlt i st r C:RlWR Cl)l)E 1rnmrn 
SEH-lA B rn {..: ALU & HCACHt: 

I 

RDERRCY: ELlU i 

JSB SETALERT 
CUN tRRCUDE & UCAR 
HA & RCACHE ;SET ERRUR CUDE Hl4HO 
SEfNA BIT10 & ALU ~ UCACHE 
RTN 

I 

RDERRSTK: EQU $ 
.JSB SETfiLffi 
CON ERRCODE & WCAR 
irn lt :~cncm: j SH rnROR CODE H~l2'1U 

SETNA 8119 & ALU & HCACHE 
:Hrl 

j 

RDERRCKS: EUU S 
JSB St-! {\LH:T 
COil l:Rl{COUE & \,JCAI~ 
llA t~ RCHCfiE i srr tRRUR CODE H~WUll 

SErnn BITll & ALU t UCACHE 
RTN 

I 

WRTADRCU: ~uu i 
J'.JB SETAu:Rf 
CUN ERRCUDE & WCAR 
llA lt RCACHE i SET ERiWi{ CODE iH UH} 
SElNA BllB & ALU ~ WCACHE 
}~:TN 

TlTLE2 OffLlNE DIAGNOSTICS - SUBROUTINE INCSEGl 

j /l1:~ 

i '2U:j 
; ::·u::: 



llllLE Ll5ttng: h·;;pagn.src 

Audr 

J l '33 
5J9•j. 
Jl •Jj 

51% 
Jl'3/ 
5198 

UOA44 B2XXOU0C 51 '3'3 
OUM5 3XW8CJ 52U~ 

UlliH& 13XXFUH 52Ul 
OOM7 xmosrn 5202 
~HJA~8 XXXXWJ1\j jf'.1)3 

m1MY XXXXY'3(1~ 520q 
~~lA4A BX23U{i'}C 521}5 
GOMB xxrnxm 5206 

5201 
52U8 

~GMC B3mrn1rn 52U'3 
0~A4D B2XXGO~B 5210 
1HlM£ 3XXXF8Cl 521 l 
~uMF J:iXXfC8J c:.-,.1 ~, 

J..:.. ... 

~tJA5r1 xx:marn 5213 
0Uf151 XXXX~u28 521'1 
~GA:i2 XXXX'3'3U1J 5215 
~Uf\5:.:l BX23~~\55 5216 
UIJA5•t XXFflXXXX :1211 

5218 
5219 

~rn;155 B3X:rn~au 522~ 

~~A~6 B2XrnU~A 5221 
~rnA5'/ '.HXXFHCl 5222 
lnlAJ8 13XXFC81 C'.-1'1'1 

~LL.:i 

IJUA5'3 'I \l('" ·~ \1\) y .. , L."• 01··r.1 
"Ar i1J. ,1" ,\ .Jf... .. : ·7 

5225 
5~iY ...... o 

Tnu feb 11 l3:5B:U3 1993 

U~FLlNE DlAGNOSTlCS - SUUKUU1INE l~CS~CT 

EJC:CT 

lNCSECf 
STAlUS ANU CU~TRUL ARfA 

j 

lNCSECTX: EUU i 

ffiCTK: 

lNCCYL: 

CON CDC.SEC & UCA~ 
tH\ & ~:CACHE 
( rlCA ti ALU ~i \lCACtlE 
lR ltilP~ 

IDA T SECHif'1X 
TURAR EXUR,TEnPO 
CJfiP l, lNCTK 
RHJ 
mu -t 
CON U 
I ti \M\CHE 
CUN CDC.TK & WCAR 
HA ~i RCACHE 

; lm~F:rnrnr rnAcK 

;zrno SECTOR 

lNCA t ALU & WCACHE ;INCREMENT TRACK 
lR 'fHWU 
IDAT n:r·lAX 
ro;~AX tXUR, ftrl~O 
CJl'IP z f rncCYL 
F:Trl 
mu 5 

;CHECK FUR nAX+l TRACK 

;INCREMENT CYLINDER 

CUN U ;lEKO TRACK 

CUN CUC.CYL & WCAR 
HA l~ l~C1~C1H: 

lNCA & ALU & WCACHE 
RTN 

lITL£2 UfFLlNE DlAGNU~~lCS - SUBRUUTlNE SET REL WU ADR 

;2~J 

;:rn1 
;2~1 

;LlH 
; :rn1 
;:ilH 



HAL~ L1st1ng: h~pdgn.src Thu f~b 11 13:!:i8:~U 19~3 

Addr Line - MlPf.RIF 7155/885 trlULAHUil - HSP Dli\r:ifWSTICS -

':WI 
5228 
•=-j·jq .J .... J 

523~ 

5231 
c.-,q.-, 
JL..JL 
1.:•J•l·1 
.j._..j.j 

5234 
j?')t: 

.. "'.J 

52j6 
52J/ 

OOA5A xmosrn 52:-m 
523'3 

00njB l/:XXUOUA 52•H1 
vHJA~C :m:rnarn 524l 
~UA5U BXf lOBBA 5242 
UU1~5E XXXXD8f.I} :)243 

5244 
ll~JA:ff rnrn~rno :5245 
(:iJ~:&U 13XXU843 ~245 

IJUl\61 12XXDU6U C:•).·!., .J.:.,;, 

(~pf\f '1 
l:IL:ntJ~ i:::XXU844 5248 
~HJA63 anrnmrn 524~ 

OiJ~\EA 3XXXU8C0 525U 
~H:JA65 BXf lUBCC 5251 
0GA6fs XXXXDSEO 5252 

:5253 
~gr1c17 lLXAe~0D 5254 
U~A68 3XXXD8Cl C•)CC 

·J.:...J.J 

0UH6~ 12XXOD60 525& 
UliA&A 3XXXD8C2 5251 
~~A6B BXFH1C03 5258 
\j~ASC :m:rnsrn 525'3 

5260 
~JOi16D 12XX\JGDD ;5251 
~0AfiE 13XXD843 5262 
:HlA6f 12XXDD6U 5263 
Zl1A70 l3XXDBH 5264 
U;JA/ l B2XX00f)C C'-i:'•t.: 

·JL.Od 

m1A'/2 :mxnsrn 52fst. 
UUA"/3 BXF 1 ~Bfi1 52bl 
e~{1·1q x:muurn 52b8 

52b'3 
tmA·/5 i2mrnou 527t1 
~f1iY/G :mXD8Cl ~l/l 

mrnn mm urn 527'1. 
~t]A'/8 3XXX08C2 5213 
00{f/9 BXFlOCU::: 5274 
u~rnrn nxrnarn c:·rf'= .J.;..,,J 

5276 
U2A7B 12XXOOUD ~277 

Cl1A7C 13XXD843 5278 
O~IHD 12XXDD61l S-i /'j ... .I 

OUA7E t:::XXDBH 5280 
~01)7f XXfAXXXX 52:-31 

EJC:Cf 

1 

; GET. RtlAX 

i 

THIS SUBROUllNE WILL CUNVERT THE CURRENT UNJTS CYL 1 lK AND SEC TU 
THE AHPERIF RC:LAf lVE WU~D ADDRESS AND UPDATE THE CU~RENf RWA (N MEM 

HlPUTS: tlOflE 

; OUTPUT: RWA UPDATED 
1 

GET.RUAX: ELlU s 
JI~ TE!lf'U 
IUAT CDC I CYL 
I & fiLU & HCA!~'. 
Hl~ n:nPG t1 F:CACliE j GF.f HJE GYL urnrn IiHIJ :w 
JSB MULTCYL ;CUNVf~T; 

lDAl REL. ~JDl 
I ~ Al.U t~ l·lCfi!< 
RH TEHP3 & ~CACHE jSTORE UPPER BITS 
!NCR JEMPU & ALU & WCAR 
RH ffnP4 & \·JCAC!IE ; Sl Ulff LUflff BllS 
CUN CDC.TK ~ UCAR 
HR TEMPO & RCACHE 
.JSB i'JULHRK 
JR TH1f'U 
lD!H REL. t-JDl 
I & ALU t. UCAR 

jGET THE TRACK INlU REG RB 
; curivrnr 

Ii~: mw 1 & :;:CAC:Jt j GET UF'F'tR B rrs Uf {i 3 l BIT \/i;LUE 
JNCR TEHPU & ALU & HCAR 
HR TEHP2 & RCACHE jGET LOUER BITS 
JSB ADDCJ234 ;ADD REG PAIR 1&2 TU 3~4 RESULTS JN 3&4 
lR TEMPJ 
IDAT R£L.HD1 
I t ALU lt tlCA:~ 

~:Ii TEllf 3 t( UCACH£ 
INCR TEMPO & ALU ~ WCAR 
RH TEMP4 & WCACHE 
con CDC.SEC ~ HCAR ;GET THE SECTOR 
HR lEHP~ L RCACHE 
.JSB liUL f SECT i CONl/fff 
If~ TEMPU 
IDA f l(t:l. UHl 
I tt ALU 0. m:M~ 
Hi~ rEnP 1 u :~GACflt 
!NCR TEMPU & ALU & WCAR 
:rn fl.:JW2 !t RCAC!lt 
JSB AllDC12:-:.t 
1:< mwu 
IUfil ~'.tL.llUI 

I t( ALU l! llCA:~ 

l~'.H WH-'3 & i·ICACHE ; Sl LJl,:t_ f WAL !i'.tSUUS 
INCR TE~PU & ALU ~ WCAR 
RH Tti'lf'4 & t·!CACH£ ; IN Rfl. tWl Aim RtUlD2 
IHN 



Thu Feb 11 J3:5B:e~ 1993 

A oar Line - AMPER(f 7155/885 EAULAflUN - HSP DIAGNOSTICS -

5282 
T1TLE2 UFfllNE DIAGNOSTICS - SUBRUUTlNE CKnN~STX 



fhu f2b 11 13:~8:~~ 1993 HAU: llstrng: hspdgn.·:Jrc •'t.,., __ ,.,., 

, .. d~f.: i·i·.j 

rictdr Line - Allf'ERlf il'.:i~/8fiJ tilULA"flUN - HSI-' !Jlf\GNUSHCS -

rn:cr 

5286 CHECK AHPERlF STnTUS - DIAG VERSION 

5288 ThJs reads and stores the 36 D1t status word CEl) in local 
5289 oemory (cache) in AMP.Sfl to 3. {f the word has untt check 
529U set, then a sense JO coraraand is issued to get the sense 
5291 bytes, unich are stored in AMP.SENS. 
5292 
52~3 CALLS: RD3AHPX, ISUCHDX 

5295 INPUTS: Status ~ust De ready at AMP (source status ST.DK2J. 

5'1.9"/ OUlPUTS: Status stored in AnP.STl to 11nP.ST3, new d1ag 
5298 function stored in OCPNEU if the recovery action was RA.UCPD, 
5299 and sense byte; stored in A~P.SENS to AMP.SENS+I7 if the 
S3UU status nas unit check set. 
53~1 

5302 REGlSTERS: lENPJ 1 TEMP2, TEMP3 1 ACC 
l 

CKAMPSTX: EYU $ 
UUA8U XXXXFFD9 532~ 

53~f, 

RSfilR f .CllD~EJ 1 fLA!JS 
SRC.AMP ;SELECT THE AHPERlf INTERFACE 

If BMlK_rn_o 
~DABl BBXX~UUf S3m6 + 

53~6 t ELSE 
53~6 + ErHJl F 
5306 + 

G~A82 BXF10AC8 53~7 

U0A83 XXXX84C3 53U8 

CUN AMP.PORT & SRCSEL 

tf!Uil 
JSB R!J3AMPX ;REAU 3 AMP UURDS RETURN IN TEnPI,2 13 
TUR lA Arm l HJlf'3 ; fl{iSK UN If fRIH1 Tt1W:3 ru ACC 

~UAB4 XXXXUDlf 5309 
UOA85 XXXXD396 J3l~ 

5311 
UUA8S XXXX84C2 5312 
C0A87 XXXXU3C0 5313 

IUAT EIM.UNIT ;2Ul 

~~A89 xxrnnrn 
UM1HA BX23UA8C 
G0ABB BXf 30A8E 
U~A8C B2Xrn~m 

mlABD 13XXD8•l3 
'J!)AHE XXXXE5Ul] 
OUA8f xxrn11m1 
~3uA'3G BX23C62':1 
U~A91 XXXXDH01 
OGA'32 XXXXE4Cl 
~~A9~{ xx rnrn3c 
LrnA·H XXXX£5~JU 

~OA95 XXXX:Jlj3C 
\0GA% 13X230628 

J31 't 
s:-a5 
5316 
~317 

53l8 
53J9 
53:.rn 
t::' .. •'.11 
..i.it..1 

5322 
5323 
5324 
5325 
s:m 
c1,.·1·1 
.J.jLJ 

C:'1'11"'1 
.J,jL':J 

~UA97 B2XXGU06 5330 
O~AS8 13XXU84l 5331 
U~A99 B2XXOU~J 5332 
0~{\9A I3XXDB4'.::'. L01 l'1'°1 

J.:1J,j 

AR AnPUNlT ;SAVE THE ADDRESS FOR S/10 CUHHAND lf NEEDED 
CHECK THE RECOVERY nCTlUN FIELD UF THE STATUS HURD 

GffSIOX: 

TUR l A AND I TEl1P2 
IDAT Elfl. ~:A 
TO!H tx UR, NRY 
JDAT RA. OCP!J 
CJllP l 1 H1 
Jnf' $+3 
CUN OCPNEW & WCAR 
RH TEMP3 & WCACHE 
TOA l UUF:, NRY 
JDAT k'.A. Cil!WJ 
CJMP l,OD.tRRU-i 
~:A TEnPl 
flJA I AriH, NRA 
lDAl Elfl. S{~ 
TIJfH EXOR, rlRY 
llJAl SA. ffTRi'l 
CJViP Z,OU.El~R~5 

£GU $ 
CON AMP.STl & WCAR 

;MASK THE RECOVERY ACTION f [ELD 

;CH£CK FUR UCP cunnAHD 

i STIJl~t D fAG FUi!O IIJfl Hl UCPCODE 

;IF RC =4 CUMnAND REJECfEU 

j {f SrAflJ!j ACf ION ur t F' f Sfllf' 

l<H WWI & HCACHE ; SlOf{t HJlf' 1 lN Ul-H"r SiC f'\Rt-:A Uf U\Ctk 

; :::01 

;2UI 
;2Ul 

i /'lll 
;:-'.01 

CUN AnP.Sf2 & WCAR ;~~I 

;STORE TEHP 2 I~ UNlT S/C AREA OF CACH~ 



aAu:: Llstrng: hspdgli.·:irc Thu feb 11 I3:S3:~U 1993 

{\ddr Line - AHPtRIF 7155/BU~ EMULATlUN - HSP DlAGNOSTICS - UFFLINE DlAGNUSlICS - SUBROUTINE CKAMPSTX 

UOA~B 82XXIJ008 S334 
U~A9C J3XXU843 5335 
UUA~D XXXX84C2 j336 
U~A9E XXXX~3CU 5337 
UUA9f XXXX£5UC j338 
U~AA3 XXXX~2C~ S339 
U~AAl BX23~AA4 j34U 
O~AA2 XXXXF3E3 5341 
UUAA3 XX2AXXXX 5342 

cur~ AilP. ST3 & \lU\R 
~'.H TUlr'~; & \-lCfiCHt 
TUR (A Arm J Tt11P2 
IUAT EHU:i\ 
llJA[ OUR,rWY 
lUAl RA.trlV 
C.Jf1P l, H3 
lSlNR El.UCK,lEAP3 

i STUl~:E H.ilf' 3 l il urm SIC {ii:f:f1 Of cnc11t 
i Vil\SK 'f HI: i~ECIJ'.JE:n ACT I IJN FI W) 

i IF xc =B PiWCES'.i AViP n I Mi CIJm'lArm 
;ltST FUR UNlT CHECK FRUM AMPERlf 

5343 U~ll CHECK SU ISSU~ SENSE IU lU AM~E~lf 
UUM4 XXXXH8f/ 
U~AA5 X XX XOLI~4 
IJ~i1A6 XXXXU'318 
mlAA7 BXf"!LiAtD 
ll0Afl8 BXl3U627 
C~AA9 XXXXD8E0 
1rnAAA XXXX\J\:iJb 

\.:•) .... 
d.'.i't't 

5345 

5}f/ 
5348 

OHAAD XXXXU8E4 5351 
UUAAC xxxx~~~F 5352 

110MU BXf l U;~C8 
G~nAt 12XXD8H 

l:'l'"it:' 1 t 
J,jJ.,j 

5354 

CUAAF 13XXD841 5356 
53~f/ 

U~ABO 12XXUU64 5358 
H0AB1 13XXD842 5359 

536U 
~~AB2 12XXDD64 5361 
U~AB3 13XXD843 5362 
O~AB4 XXXXC1E3 5363 
UUAB5 8X23~AB8 3364 
G0AB6 XXXXDD64 5365 

UUfiBU 5XXXFUC1 
:J~;;u3·3 XXXXF18\.l 
3~ABA BX23UHBC: 
U~ABB B:wrn&2B 
~~ABC XXff/MU 
UJABU XXXX'/HU 
UCAB£ XXXX714U 
mlABF XX ff/ 14~1 
~aACG XXXXt3U~ 

mrnc1 BX23M38 

.- .. ,,... r 
J.:ioo 

536H 

53'/U 
J:.-:t l 
5312 
5373 
53/4 
5375 
~316 

53T/ 
:):3/H 
5379 

rn Mvcrrn 
IDfH Af. SEN Sf: 
LR A11PilltN 
JSB lSUCIWX 
CJl'JP N,OU.ERRU6 
rn mieo 
lUAT 6 
IR T£f'lf'4 
IDAi MW.SENS 

SIOLOPJX: mu~ 

JSB RD3Af'lPX 
~:H THlP4 & ~lCAI~ 
Xii TEriF' l {, \{CACHE 
INCR WiP4 
I & i!LU ~ \JCA~ 

RH TtMP2 & WCACHE 
lNCR TEl1P·:t 
I & ALU & iiCA!~: 
RH f EnP3 i WCACHE 
Dter~ H.l'if'U 
CJflP l 1 H3 
INCf: THW4 
JnP srnuwix 

i NOW TAKE ENUING STATUS 
SIIJLUP2X: EUU s 

HA & SRCSTAT 
'fSHIA AriP. P. tR 
CJr'if' Z,H2 
Jl!P OU. ERR\Q 
NOUP 
NUUP 
NOUP 
rlOUP 
TSTNA ST.BK2 
CJri? l 1 S IULOP2X 
JSB !W3AMPX 

i LUAU CUliriArrn Rtll 
i 1·1 l TH THE StNSE I [I curmArHI 
;LtRU WORD LENGTH FIELD 
;ISSUE COMMAND TU AAPtUlf 
i cum1AND F:EJH:f 
;SET CUUNl FOR 6 CALLS TU RD3AHPX 

;SET STAWT Of SENSE BYTE AREA 

;RtAD SlX AAPtRlf WURD Of SENSE DATA 
;A~D STORE fN AMP.SENS 

i DWm1tifi LU Of' courn tR 

; ro irn rn r 1ffr 
i ArlU CiJNT U;U::: 

;H:Si nw srnws lN Bf\m:: 2 
i ri:sr fill~ u-BUS PflR { rY ERROR 

; trn n rui;: srn rus 
j~'.fAU STATUS 

S38U CKA~PS2X: EUU ~ 

O~AC3 B2XXOG08 5381 
JUAC4 3XXXf8Cl 5382 
0~AC5 XXXX9943 5383 
U~AC6 13XXD843 5384 
~0AC7 XXFAXXXX 5385 

t:'1tlr 
.j • .)QQ 

5387 

CUN AMP.ST3 ~ WCAR 
HA ~{ RCACllE 
TOF:AR OR, WJPj 
RH T~HP3 & UCACHE 
rn~ 

TITLE2 OFFLINE DIAGNOSTICS - SUBROUTINE RD3ANPX 

;2ul 
;2~H 

;2Ul 

j2~1 

;1'.lH 
j'.2~H 

i i'lH 

ji'Ul 



HAL~ L1st1ng: hspdgn.src Thu feb 11 13:S8:~0 1993 

Aodr Line - AMP~Hlf 7l~j/88j EMULATION - HSP DIAG~USllCS -

5'.::8'J I 

S390 ; RD3AMPX 
5331 i THIS SUBROUTINE HlLL READ 3 AMP PARCELS INTO TE~Pl, TEMP2 1 

S392 ; AND TEMP3. 

5394 INPUTS: AHPERif lNTERfACE HUST BE SELEClED AS SUURCE 
53'35 
53% 
53'l/ 
5398 
53'3'3 
!::i40U 

UUACB XXXXD909 5101 
5•te2 

UOAC9 5XXXf8Cl 5403 
O~ACA XXXXF78U 5404 
UUACB BX23jACD 54~5 

u~ncc BXF3B62B 5406 
D0ACD XXXXDD69 54~/ 

O~ACE XXXX9509 5408 
U~ACf XXXXfFFF 54U9 
~~AUU BX23U626 54JH 
~eADl XXXXfl8~ S4ll 
~~AU2 BX23~AC9 5412 

J'tl3 
~~nu3 4XXXD8Cl 5414 
~UAD4 XXXXU9U9 5415 

5416 
U~AD5 SXXXf8Cl 5417 
~~ADS XXXXf78~ 5418 
~UADJ BX23UAD9 5419 
G0AU8 BXF3~b2B 5420 
GUADS XXXXDD69 5421 
~UAUA XXXX95U9 5422 
O~ADB XXXXfFFF 5423 
ZSADC BX238626 5424 
uunoo xxxXf380 5425 
~~AUE BX23uAD5 5426 

5·i21 
~onur 4XXXU8C2 5428 
UOAE~ XXXXU909 5429 

543~ 

UUAEl 5XXXFBCI 5431 
D~AE2 XXXXF78H 5432 
UUAE3 BX23~AES ~433 

UOAE4 BXF3062B 5434 
U0AES XXXXUU69 543j 
D~AE6 XXXX95Uj 5435 
~tAE/ XXXXFFFF 5437 
U~AEB BX23U626 5438 
U~Af9 XXXXFS8~ 5439 
U3AEA BX23~AE1 544U 

544l 
H~AEB 4XXXUBC3 5442 

OUTPUTS: AMPERJF PARTIALS .lN Rl 1 R2 1 

CALLS: NONE 
i 
RD3AnPX: ELlU 5 

l:< T lftfUIJi 
:~'.D3Ai1P l x: mu ~ 

llA ~ SRCSTAr 
TSTrUi Al'lP. f'. ER 
cJ11P z,s+2 
Jtlf' OU.W~U2 
!NCR r u1i:uur 
lURlY EXUR 1Tln£UUT 
{DI) r H rfFfff 
Uilf' ZtOll.£!~'.~:ifl 

f!:riNA Pf)Rl. l<UY 
CJ nf' z, RU::lAnf'l x 
HR llfl:)l 
I & RUA"fA 
rn TliltUU"f 

RD3AMP2X: EUU 5 
HA t SRl~Srn r 
TSH(A Ar-JP. P. £R 
CJr'l? Z, H2 
JnP ou.rn~:~12 

lllC~'. r frn:UuT 
TORlY EXUR 1TlMEOUT 
IDAf Hl.tfffF 

CJi'iP Z,OD.tRRU/ 
rnrrrn fAlU. l~UY 
CJi'lP Z 1 RD:-:Ailf'2X 
HR mw2 
I t: RDATA 
rn r !i1EOUT 

RD3Ai1P3X: mu $ 

lli1 & SRCS"iAT 
lSTflA AHP.f'.H: 
CJf1f' l,$+2 
J NP OU. rn~:~2 
INC;{ fiiiiJlUf 
lORlY EXUR 1TlnfUUT 

CJrw z, LIU. tRRU"i 
fS fll;) f'AR:Lf:DY 
um· z, iw~M;r·:n 
H:{ rrnn 
I t{ RDAlA 

; Iii\ ( r FIJ!~ Plt\Ct:L l l~C:l)DY 

;CHECK FOR LI.BUS Pn~ITY lRRUR 

i REAU PARC:::L 1 

i Ill) If fUl~ PAlW::L 2 l~tAJ)Y 
;CHECK FUR LI.BUS PA~ITY EKRUR 

i REAU PIWCtL 2 

;WAIT FOR PARCEL 3 READY 
;CHfCK FUR LI.BUS PARITY ERROR 

;2lH 
;1Ul 

j'.2\H 
; i'.lll 

j'.i.U l 
;'.::ilH 

;2~1 

;L'lH 

;nn 
;2~1 

i :~Ul 
; ::rn1 
j'2lH 

I •)'~, 
J ;.IJ l 

inn 

inn 
j · .. ~l} l 



fhu feb 11 13:j8:UU 1993 

Audr Line - nMPERif 7155/885 EMULATION - HSP DlAGNUSTICS - UfFLJNE DlAGNUSTJCS - SUBRUUTIHE RD3A~PX 

U~AEC XXFAXXXX 5443 
5H•l 
544~ TJTL~2 Of FLINE DlAGNUSTlCS - SUBRUUTlNE ISUCMDX 



HALE L1sttng: hspdgn.src fhu F2b 11 13:j8:U8 1~93 

Acidt 

j4~b 

544·; 
rn:cr 

5H'j ISSUE AMf'tlW cumrnrrn UURD lN Rl5 rnnPUID ) • lf HlE CUmlANll 
545U CANNOT BE ISSUED BECAUSE UF INPUT FRUM AHPERIF fHE ROUTINE 
545J RETURN 10 CALLER WITH lH~ NEG FLAG S~T. lHE CALLf~ nUSl 
5452 INSURE THE COHHANU uns rwr REJECTED AFTER ISSUE. 
5q53 
j454 IUPUTS: 
5it~5 i b'.lil rnnPUNJT) CUIHAlNS ltlE S"!ORM:iE ilUDULE UNlT AUUf:ESS 
5456 ; Rl5 (AHPCMD) CONTAINS THE COMMAND TO BE ISSUED. 
5il57 Rl6 rnr1PtlltN) cur-HAWS TH~ llURD LtrlGT!i f lELU Of THE cnu 
5458 
5459 ; OUTPUTS: 
j46U ; PUS FLAG SET IF ISSUED. 
5461 i 
5462 ISUCliUX: 
5%3 
54&:3 t If BANK_EQJ} 

mu ~ 

SRC. Arlf' 

e3AEU BBXXOD~f 5463 + CUN AMP.PURl & SRCSEL 
546a + ELSt 
5463 + EiWff 
:Ht,:3 t 

:5464 {· IF BMlK_rn_e 

Errnn 
DST. Ailf' i Sf:t.t:U ArWEiU f AS SUURCE AiW DfSI • 

0UAf.£ ncxrn~0r 5464 + cwi Arw. t-'URT t. US"fSEL 
5464 + tLSt 
546'1 + ENUlF 
5464 + ENDH 

HA & S~tSltH 
CJllP l 1 !SUCliUXl 
JnF' OD. ERRU8 

rsucnDXl: HA & DSTSTriT 
TfJAl ANll 1 NRA 
IDM AD.uur.11 

;CHECK fOR lNlEK~UPl Bff UR£ ISSUE 
;CUNf (nUE If AHP RELEASED 

;CONTlNUE If NU UAlA PRESENT 

U~~EF SXXXfBCl 5465 
U0Af U BX23UAF2 5466 
~~Af l BXf3~525 5467 
UUAF2 6XXXF8Cl 5468 
~Unf 3 XXXXE4CJ 5469 
~UAf4 XXXXU987 5470 
~UAF5 BX23HAf 7 5471 
~eAf 6 8Xf3U624 5472 JMP OD.E~RU9 ;"E~RUR STUP" 

NUW f URA PARCEL 1 OF lHE CUMHAND WORD AND OUTPUT 
~0AF7 XXXX9556 5474 

5475 
~OAFS 14XX0800 5416 

5477 
30AF9 XXXX8D9/ 54/8 
~0AfA XXXXA9DB 5179 
uuAFB xxxx~~er 54BC 
~~AFC XXXX714D 5481 
UUAFD XXXX714G 5182 
~~AFE 14XXf8He 5483 

TOR l Y u:~, AMPUN 1 r 
!DAT Hti80~ 

I ti ALU ~( \lDArA 
NOU FU~'.n PARCEL 2 Arm OUTPUT 

Rnrn 6, Ar1Pcrrn 
mm I 4, AiiPlHN 
!DfH ii~Uf 

NUOP 
NUOF' 
AH & t·JDATA 

548~ now FORM PARCEL 3 AND OUTPUT 
UUAFF XXXX714U 5485 
U~BU0 XXXX/l4U 5486 
0HBU1 XXXX714U 5487 
UUB~2 XXXX714~ 5488 
O~B~3 14XXU838 J489 

NOOP 
NUOP 
rWUf 
flUIJP 
RH nMPULEN L WDATn 

;BOO SET BJl 35 Uf ANP WURD 

;ROfATE COMMAND BY 6 ro ACC 
;ROTATE AHPERlf WORD LENGTH AND MERGE TO ACC 

j49U UAIT FU~ UUfPUT READY UN fNfERfACE 



HALE Ll·:;trng: hspugn.src lhu Feb 11 13:~8:~~ 1993 

i'lddr Line - AMPERIF 7155/885 E~ULAflUN - HSP DlAGNUSf [CS - OfFLlNE DlAG"USTlCS - SUBRUUTIHE !SUCnUX 

U~BUi XXXXDBU9 5491 
:H'32 

~OBOS 6XXXFBCI 5493 
UUBJ6 XXXXE580 51S+ 
~aB07 BX23~BH9 5495 
~UB~8 BXF3UB~C 5196 
0~809 XXXXCIE9 5497 
C~BUA BX23UB19 5498 
O~BOU BXF30UU5 ~4Y9 

55UIJ 
5501 

~ueec XXXXC/95 55U2 
55U3 

UUBUD l6XXEDBS 55U1 

NlR m1rnu·1 
ISUCMDX2: EQU $ 

:iH & DSTSTnl 
rsrrin riuur:rnY 
CJiW Z, ~+2 
JilP (SIJtflDX3 
DECf~ T 1 ~lEUUT 
CJil? l 1 f SUCIJD X'3 
JNP lSUCf'lliX2 

;NEVER GUT UUTPUf READY 

i 1SSUE CUMMA~D, HAIT FUR AMP JU TAKE If 
ISUCrJDX3: EQU $ 

LD2nR EF1NT 1 AMPCTRL 
SElNR FNCUUT,AMPClRL 
I & ALU & DSfCfRL ;SEnn TAG EF!HT ru AnPERlf 

~UBUE XXXXDB~9 5SU5 NIR llMEUUl 
55U6 ISUCnDX4: EUU S 

e~BOf 6XXXF8CI 55~7 

~UBI~ XXXXE58U 5jU8 
O~Bll BX2~UB15 55H9 
U~Bl2 XXXXCIE9 ~51C 

U~Bl3 BX23UB19 55Jl 
UU8t4 BXF3UB0f 5512 

H{i ~{ DSl!:nA·r 
rsrnA AUIHRDY 
CJnP Z1 ISUCi'lDX5 
DECR TUltUU f 
CJrlf' Z, ISUGnDX9 
JnP rsucrmx.t 

;wnr1 fU~ UUlPUl ~fAbY lU UROP 

;A~P DIDN'T lAKE COMMAND 

5J)j lSUCilDX5: mu $ 

U~815 XXXXEDUS 5514 
5515 

C08t6 16XXEJDS 5516 
C~B17 XXXXF90I 5517 
U0818 XXFAXXXX 5518 

5513 
5320 

U~Bl9 BXf IUCOA 5~21 

UUBlA BXf3gAED 5522 
t,;. c.· .~,, t 
JJL.} 

552•1 

~SfNR FNCUUT 1 ARPCTRL 
RSTNR EFJU1 1 AMPCTRL 
I t ALU t USTCTRL 
ZA ;SEl PUS fLAG 

j lSUCi1D Anf' £RROR, RH NlT AnP Ai~D r~ORY 

ISUCnDX9: EUU 5 
JSB IrHTAilf' 
JnP lSUCriDX 

i R£INIT Ai'if' 
i SrARf AGA!fl 

TITL£2 OFFLlNf DIAGNOSTICS - SUBROUTINE ISUAURX 

; L·o;:o4 
;·203~14 

;Li.13~-l 

; ·2u3U4 
j it(:~H 

i :;i~(-~~4 
j ·.~~:~t14 

j ~-:ll~al4 

j ~'~ ~J:j ~14 

j lt:H 
;2i'.ll 

; :rn:J~·1 
; 2!:1:::U4 
;20304 



Aadr Llne - Anf'Efrn /15~/8H~ tilUUff JUrt - HSP Dlf\G:iusncs - UH UM: lllAGrrnsncs - SUB~:uun W: lt:U{\ll!.:X 

EJ~cr 

j52/ !SUADRX 
5528 ; THIS SUBROUllNE WILL lSSUE lHE RELATIVE WORD ADDRESS 10 THE 
5529 i CURRENT UNIT 
5~3U ; 
5531 ; Irff'UTS: VALlU DATA 1N C.UNll 1 f.:~.L.1-lUl {\NV REUJD2 
~5J2 i 
5533 ; UUTPUlS: PUS FLnG lf ISSUED, ~EG FLAG lf REJECTED 
"'"~C•\ ,, 
.JJ,'.;'t I 

5535 ISUADRX: mu $ 

~UBlB 82XXOUOD jj36 
GDBIC 3XXXDBC4 5537 
UUBlD B2XX000E 5538 
J~Dl~ 3XXXDBC3 5539 
UUBlF XXXXD8~3 5j4~ 

uuB2~ XXXXE99U 5541 
~~B21 XXXXC4l2 j542 
00822 XXXXHQUF 5543 
i~B23 XXXXDB04 5541 

UUB2j XXXXi>tCl 
~CB2& XX Wif f ~ 
11\JBD XXXXD8Ul 
u0B28 XXXX9%:'. 
u~B2'3 XXXXU81H 

~JU82B XXXXC4Cl 
ca tee xx rnwn 

1,..;t;,,c: 
JJ'rJ 

554/ 
55;}8 
5549 
55511 
5551 
J5J2 

~0820 BBXX~UUf J554 + 
J554 + 
55S4 + 
5554 + 
CCC'\: 
.J,JJ,J 

5555 + 
~UB2t 8CXXDUOf 5555 t 

5555 + 
J555 r 
5555 + 
555& 

0~B2f 5XXXF8Cl 5557 
OU830 XXXXC5UC 5558 
0~B31 XXXX10HO 5559 
~~832 BX230B34 5560 
20833 BXF30622 5561 

0CB35 BXF3UB3'1 
\JOB% l 'tXXU841. 
2~B37 XXXX7HU 
\1DB38 :mX/14U 
UuB39 BXt3llB3B 
lHJB3l1 BXf31J8:3·3 
ll~B3B 14XXLJ8;t2 

t:cr .~. 
JJOL 

5563 
555,~ 

5565 
5:566 
55G7 
jJ&a 
5569 

tLSE 
Erm If 

con REL.WDl & WCAR ;2Ul 
Hf: lt11P4 ~ H~AU\£ p~tAD lHE Uf'PER lb BITS Of lHE 31 Bl1 VALUE 
CUH REL.WD2 & UCAR ;201 
HR TEHP3 & RCACHE ;READ THE LUHER 16 BllS 
R11 TEf1?3 
R"!f\tl 4 

TOAIR Arm, llMP2 
lDAl Htl~F 

RA n:1w+ 
~:TAA 't 
ruA rn Mm, TEnP i 
ill?\T HnUfrn 
RA Ttf1Pl 
Hl~'.M: W( 1 "!Hlf'2 

ffAA B 
ruArn Arm, n:nP1 
lDAl H:tuff 

;PUSJTIUN UPPER 4 BITS 

CUN AnP.PORf & SRCSEL 

IJWi'l 
usr .nrw 

lf BANKJ-Ll_O 
CUN AMP.PORT ~ DSTSEL 

EL St 
END ff 

l SUADR lX: EUU $ 

HA ~1 SRCST A ·1 

TUAlR EXU~ 1 TEMPU 
lDAT HH10~0 
CJHP l, sn 
JNf' UD.£RRUB 
CJnP D'.·Jr;rnY, H2 
Jflf' $-1 

RH fEHPI & UDATA 
NOUf' 
NUOP 
rnw osrnuv, :+2 
JrW S-1 
Rtl mw2 & ~HIATA 

; CHECK FU!< Af1PER If READY f!JR MDf.:ESS liU:~D 

;ENTAGS (BIT 12) ONLY, NO OlHER STATUS 



HALE L1sttng: nspdgn.src 

Addr Line - MPEtnr 7155/8H5 HiUUHJOtl - tiSf' DlAGNOSllCS -· UFFLINE DlAG~OSTICS - SUBRUUllNE lSUAD~X 

U~B3C XXXX/140 55JU 
OUH3U XXXX7J4U 5571 
~~B3E BXC3WB4~ jjJ2 
ODB3F BXF3DB3E 5~73 

O~BiU 14XXD843 5574 
U~B11 6XXXF8Cl ~575 

0~312 XXXXE58U j5/6 
~UU43 BX230B41 5577 
~UB41 XXXXEDBj jS/B 

UOB45 l6XXE8Bj ~58U 

O~B~& XXXXD9U9 5581 

00B47 6XXXfBC1 5583 

tltlB~9 BX23UB4f 
O~B41~ XXXXDDf/3 
U~1B4B XXXX':l509 
UGti4C XXXXffFf 

55:H 
t:Lftt: 
J..JOJ 

5586 
5587 
5588 

~eu1u BX23~621 5589 
U~B1E 8Xf 3UB4J 559U 

UUB4F XXXXEBU5 55~2 

UUB5U 16XXEDD5 55g4 
eOB51 XXFAXXXX 5595 

~-5 136 

5597 
5598 

ilUIJP 
nUOf' 
cJnP nsrnny, H2 

l<ll fHlP3 ~{ lllJ1HA 
HA ~ DSTS-r A"i 
rsnrn AtHH:~DY 

CJnP z,s-2 
SEfHR f~COUT,AHPCTRL 
SETNR SlUfLG 1AAPC1RL 
I & ALU ~ USTCTRL 
rn nnrnu-r 

1SUADR8X: fQU $ 

; lS OUTPUT READY AT U-BUS 

HA & DSTS"IAT ;WAIT FOR UUTPUT ~EADY TU U~UP 
fSHIA AUUrRDY 
CJrW Z1 1SUAURYX 
wrn r r ;1r:uu r 
HWl Y fXU!('. 1 "ili1Hllll 
iDAr H~ffFf 
CJilf' Z, OU. W:UC 
JrW ISUllD:~8X 

1SUAD~:9X: mu $ 

~SfNR SfllfLG,AnPCTRL 
RS"INR FNCUU1 1AMPCTRL 
I & ALU & usrCTRL 
f(i'N 

INCLUDE HSPCMN.SRC 
r mE2 asrcrm - cum11m :wu m:~s 

;101 
;:rn1 

j 2tj I 

;:2Hl 
ji'lil 
t")!·\! 
1..:.01 
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Addr Line - Hrlf'tW 7J5::i/U8J E.i'iULATlUN - HSf' DlAGNUS1ICS - HSPCMN - CUH~UN RUUlINES 

jj'j'3 

%UU 
:S6Ul 
5bU2 
5;;03 
55l14 
5GC:1 
55Ub 
%U1 
5508 
%U'i 
56rn 
5611 
5512 
561:3 
55H 
5&15 
5616 
56l7 
5618 
5619 
562~ 

5b21 
5522 
562:-) 
5624 
5625 

kHJB8U Jb:~b 

5627 
5628 

j I 

it 
•.Z , . 
i* 
I ~{. 

1" 

i* 
; t 

HH Hll ssssss f'PPf'PPP CltCCC i'lf'l r1Hl rm NN 
HH Hll SS t\1\ p~· i'P cc GC rmn f'lj1f1 NilN NN .j.) 

HH mi Pl' f'P LH.,I Ct f'li-l['lf'li'illHf-1 NNNil w~ ,j;) 11 

IHlHilHHHH ssssss PPPPPPf' cc rm rm fif1 ilN rm Nrl 
HH HH SS L,11'1 

I r cc m1 m1 rm NrlNN * 
HH HH !JS f'1' 

,),j ?P cc cc flfl ;m :m iHlfl 

HH HH ssssss pp CCCCCJ ili1 rm mi NN ;: 

tlSFt;m - AllF'EfHr 7155/885 ENULAlION HSP COVE CUmlllN HI BllHl HtiilKS 

jlflfllllflllllfillllllff!lllllllll11111!111111illfllllilllllilflfffllflitlf 

This file has routines and suorout1nes that are used in ooth 
the bank 0 (d1agnost1c) code, and the bank 1 (on11ne) code. 
This file is incluclecl in both t!SF'UGN and HSf'UNL code, VB the 
INCLUDE asse~bler d1rect1ve. 

llhen the coae is close, out not exact) y the same in uotl1 bard:s, 
the code 1n tn1s file nas conct1tional asseaoly statements to 
incorperate the d1ff2rences. Both HSF'DGN and HSr'UNL have BANK 
defined; HSPDGN has 3ANK equated to 01 HSPONL to l. Thus the 
conditional assembly statenents are of the form urr BANK_tu_U 
(or l) 11

• 
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Line - AMPERlf 7155/885 fMULATIUN - HSP DlAGNUSTlCS -

;)62'3 
5S3U 
5b31 SUBRUUTJ r~£S SHr-HJRTCU, sm1:-wr I SrHWDCU, AND SHIWU 
55:32 
5533 These subroutines will read/ur1te Jb tit values to/froLl the 
%:34 status buffer/shared Def.Jory. Tile reglster SHnADDR is the 
5635 address in the Snared Ae~ory to vr1te to/read frora. lhe 
:.)E,:3E, reg1st2r SlmUHH\ \·:; ti1e Shared f1ei:wry data to be 1.u1tten on 
553/ entry/data read on exit. 
J538 
5639 The Shared Meoory nardvare is 8 bits, or l byte wide, but these 
J640 subroutines treat it as 16 bits, or 2 bytes wide, by doubling 
5641 the given address, doing one byte, increaent1ng the address, 
5642 and dotng a second byte, an~ coob1n1ng tne two bytes. As an 
5643 attei:1pt to lielp processing by ti12 callrng routine, the register 
5644 SHHADDR is increnented to the n2xt 16 bit address on exit. 
5b45 
564b The status buffer/shared oemory is used to hold drive statuses. 
5647 As sucn, the COQQOO practice is to want to access a particular 
5648 status for the current drive. lo handle this, there are tuo 
j649 versions of tne ur1te subroutines, and tuo of the reart 
565~ subroutines. lhc ~-CU" versions will offset SHMAUUR by the 
j6::il current drive in register CUlWN!L s:rnrrnnR will oe left 
5&52 modified on exit. The basic versions will treat SHMADUX as an 
j65J absolute address, and will not offset it. 
5554 
5S55 
5&56 

Parameters for each subroutine are as follows: 

5557 SHrHW 
5658 Entry SHHADD~: Absolute address. 
5659 Exit SmlDAlA: Data read from the audi-e::;s. 

55bJ Smi~WT 

3&G2 Entry SlH1ADDX: Ab·:;ol ute addre·;s. 
5563 S1mDATA: Data to be uritten. 
%64 
5505 StrnRUCU 
5666 Entry SHMADUR: Relative address within CURUNIT's status area. 
5667 CURUN{f: Drive unit number of status area to De accessed. 
5668 Exit SHMUATA: Data read frog the address. 
j6G 13 SHM!~DD~: Absolute ad1jress. 
5570 
J& / l SirnHx rcu 
5672 Entry SHMADDR: Relative address w1th1n CUXUNlT's status area. 
j673 SHMDATA: Data to be written. 
5b74 CURUNIT: Drive unit number of status area to be accessed. 
S&/5 Exit SHMAUDR: Absolute address. 
5b7b 



HALE Listing: hspdgn.src 

i)ddr Llne - AnPrnIF ll55/8::Jj tfiUUHIIJN - llSP D1Al.inU:mcs -

55Tl 
Jb7B 
5S "/ 9 SHA~!£D nrnLtRY Rb'\U 
'.1680 
5&81 ir ngwu:u_~ 
~682 SHMRU: ELlU $ 

5&83 ELS£ 
56'32 tNDIF 

O~BHU BBXXU053 5&93 
~~B8l BGXXUUUJ j6~4 

00882 BXFI~B9l 5&95 
ff BflNKJ-LlJ 

U~BU3 XX7AXXXX 5S97 
:i6':18 tLSt 
5/U~ tNIJIF 
5701 

~JB84 l4XX838C 5/U2 
HDBB~ XXXX1l4~ 5703 
U~B~& 4XXXD8CB 57~q 

OCB87 XXXX714H 5705 
~~888 t4XXFC81 57U6 
G0889 XXXX91£B 5707 
UUBBA 4XXX9F43 5768 
~HBBB BXf 10B9E 5709 

CUN SHMPURT & SkGSEL 
CUN SHMPURT ~ DSTSEL 
J SB CKSHff R ; CHff K HW f.!WUr:S Br.FU~:E f,'.r:fill 

C~TN N ;lF E~r:U~, ~flURN WllH N~G SET 

RTRA I,SHflADDR 
I ti ALU ~t !lDA"fA ;1rnn UNt filS"i:~uCf!llil BEH!tHI ADDl(ESS 
NUUP ; 
HR SH~DATA & RDA"iA ;AND DATA 

;HAVE M~ BYTE, NOH GET LS BYTE 

F:H:R 8, SHi'lDA TA 
TODRR UR,SHHDAfA & RDATA 
JSB CKStiER~: ;CHECK FUR ERRORS AFTER READ 

moesc xxrnxxxx s111 
IF BAilK_rn_u 

RlN ; ~'.ETUr·~N, iilTH !!Hi SET lf m:Uf~ 
57 l2 ELSE 
5719 fNDlf 
:me 

j::"lH 
s ·H~t 
r'-u1 

; 101 
j"2lH 

;2tH 
;i~l 

;2\H 
;2Ul 



HnLE L1st1ng: hspdgn.src fhu feb 11 13:S8:U~ 11~3 

(h!dr Llne - {\11f'f_f:If 71S5/885 HlULAHON - MSP UHiGNUSHCS -

5721 
57/:'. 
'j]tJ 

572•t 
sn:s 
572'3 
5130 

r 
; SllllR::D ilErHJt{ \Ii~ (TE 

f 

IF BAiH(_£0_1 
ErWlf 
sHmi:n: mu r 

CUN SHAPORT L SRCSEL 
C!Hl Silf1PIJ:< r & USVitL 

OOB8D BBXXUGU3 5731 
JUB8E BCXXU003 5132 
GOBBF BXF13B9E 5733 JSB CKSHERR ;CHECK FUR ERRORS BEFU~E WRITE 

5lJ4 ff BANK_EQ_e 
~UB9U XX7nxxxx 5735 CRTN N 

j]Jt, 

5742 
UJB91 BXFIOB94 5743 
~0892 BXFl~B9E 5144 

57'!5 
DHB93 XXFAXXXX 5746 

ELSE 
ENDif 

JSB SHrHIRTm:; 
JSB 1J:SHERR 

IF BANKJ.U_D 
RTN 

5H7 ELSE 
57~2 ENDlf 
51:53 

;JF ERROR, RETURN WITH NEG SET 

; DU TH£ URIT£ 
;CHECK FUR ERRORS AFTER WRIT£ 

;RETURN, WITH NEG SET lf ERROR 

;2Ul 

;201 

;201 
;:rn1 



1rnu:: Listing: hspdgn .. 3rc 

Adllr Line - AHPERJF 7155/885 EnULATIUN - HSP DlAG~USTJCS -

I 

'5/':A 
5755 
5755 ; SHl1R£D nrno~:Y WHTE IHTH NO ERROR CHECKlNf] 
5751 j USED BY s1rn11:n AND SllflCLrn:~ 

57SH 
5/5'3 
5/6\J 
5/fil 
...:11··) 
.J/ •it. 

~aB9& XXXX94CB 57bj 
~0897 X4Xl~~FF 'jf64 
~UB98 XXXX114U 5/b5 
~U899 XXXX/14U j/66 
OUB9A XXXX91EB 5757 
~~898 14XXFCH1 5168 
OOBSC XXXX94CB 5/b9 

'jJ7~ 

~UB9U X4FAZUff 5771 

i 
sm1W~1NC: 

57"/2 i 
5773 lf BAm:_rn_1 
5784 ENDif 
5785 
5786 
~·r13 

5'3/4 

1 

ff BAHK_EQ_l 
ENDJF 

HiU $ 

Rm::: 8, SHllDA f A 
t~H:1i 1, SHflADDF: 
I ~ ALU ~i \ll)A Hl 
TURlY AND,SHMUnTA 
!DAT irn~uff t\ 1m:rrn 
r~llllP 

NUUP 

;nu MS BYTE FIRSf 
; nUL Tlf-'LY BY HW HI!-.'. BYH. ADUr~f.SS 

;:::·tH 
;:~LH 

ji'.UJ 
i :~~H 
j :·tiJ 
j"l.tH 

triRf~ 8,SHf'IDA"fA jUU LS BYff, ~:t"SHlf.~£ StmDArn RFGlSTH: ;nll 
INCA l( ALU i llUIHA ; rnrnE11trrr ro fltXT BY'fE frn))RESS r~lll 

TURlY ANU,SHHhATA j2~l 

IUAT H;UUFF & WUAYA ;2lll 
I ~( RlN jtlll 

j lf BAC~K_EQ_l 



Thu feb 11 13:SU:UU 199~ 

Line - AMPERlF 7J55/885 EMULATIU~ - HSP UIAGNUSTICS - HSFUW - Sl ATUS Ullffi:l\/St!Al\Hl flHilWY 

j9J~ EJECf 
~'f/G 

5977 Subroutine to check the Shared nemory source status for errors. 
j9/8 Returns v1th zero flag set lf ok. Shar2J ~eraory must be 
S91Y selected as bus source. 
5'38U 
J981 If errors, 1u1t~s error bits 1n cache location Sll!Jt, and 
5982 returns uith neg flag set. 
5983 
~984 In ba~k 01 SYSPURT is also checked for Dus parity errors. 
5'j8j i 
5986 CKSH£R~!: 

UUB9E 5XXXF8Ct 598/ 
j~89f XXXXE4Cl 5988 
uosn~ XXXXUOlF 5989 

5·3·n ELSE 
599•l rnDJF 

mu s 
:rn & SRCS r AT 
TUA 1 AND, rwA 
IUAT SHS. ER. ii 

CJrlf' Z, $+j 

JSB S£TSHE~~: U~BA2 UXF1GDA9 5995 
jUB~J lXFAFBU0 5996 

5997 
0UBA4 BXF10BAE 5Y9U 

j'j'j'j 

NlH & ~:Til 
lf BAm:_tu_ll 

U~8A5 BBXXC003 6UCD 
~UBA6 lXXXf88U 6UUI 
3~BA/ XX2AXXXX 6~Ui 

C~BAB lXFAFBHU 6U~3 

&~~·l £ND1f 
60rj5 

JSLJ CKSYSER~'. 

CON Slifff'UlH 
I & SRtSH_ 
AH 
C~~TrJ Z 

6U06 SET SHARED HEAURY ERROR 
b~\ll 

;GET SHAEO STATUS 
;TEST FOR ANY ERRUR BITS 

;uu SHMEM ERRORS, 

; NUT£ fRf.:Uf.'. 
;RETURN WITH NEG SET 

;NUW CHECK FUR BUS PARITY 
i RES:::u::c r SHARt:D ntri!Jlrf 

i ACC iHLL HA% ER:ZOR Br rn I ( f ANY 
i t{U H:f-:m:s 
;ERRORS, RETURN WlfH HEG SET 

6U~B Subroutine to set error status in local raeaory and flags. 
6U~':1 £rror ·::.tatus froD ·shared rneoory source ·;'~.~tu·:, i·:. in ACC. 
6aio 
6~11 

U~9A9 82XXU~02 6012 
BOBAA 13XXF88C 6013 
e~BAB BBXXU003 6014 

6~15 

uuenc B5XXu~oll 6016 

601 '3 
eoeno XXfAXXXX 6020 

6H2l 

; 
SETSH£RR: EUU $ 

If BAm(_EQ_J 
EHD!F 

CUN SHERR & HCAR ;COPY BAD STATUS TU CACHE 
AH & \KACH£ 
CON SHHPORT & SRCSEL;RESET SHAR~D HEMORY, CLEAR ~RRORS 
CUN SHC. f:ST 
I & Sl~CC T :~~L 

f(ffl ;AND RETUfW 

T1TL£2 HSPCMN - SVSPURT SUPPORT 

;2~1 

;2Ul 
; 2~11 
i 2111 

;2~1 

:I '.If·~ , 
1.:.t.11 

; :rn1 

;2Dl 
; 21:H 
;iUl 
;:rn1 
i 1'~1 

jLlH 
;:~Ill 

i L'l:l l 
; :rn1 
;2Ul 
; :rn1 



HnLE Listing: hspdgn.src rnu fab 11 13:SB:UU 1993 

Aadr Line - AAPf:.Rlf 7J55/885 EMULATION - HSP DIAGNOSTICS - HSf'CliN - SYSPORl SUf'PUrl 

6023 EJECT 
602•1 
6025 Subroutine to check the SYSPORT source status for errors. 
6026 Returns with zero flag set if ok. 
6G27 

6C2'3 
603~ 

6U31 

If errors, writes errnr bits in cache location SYSU!~'., anci, lf 
in bank U, returns u1tn neg flag set, or if in bank 11 aborts. 

; 
CKSYSERR: EUU 5 

UUBAE BBXX~UUU 6~32 

~OBAf 5XXXFBC1 6U33 
UUBBC XXXXE4Cl 6U~4 

U~BBl XXXXUUU7 6U35 
UUBD2 XX2AXXXX 6036 

CUN SYSPURr & S!~CSEL i sw:cr AS SUU:(Cf 
HA L SRCSTAT ;GEl SlATUS 
TUAl AND 1 NRA jfEST fUR ANY E~~OR BifS 
IDAl SS.ERR.~1 

CRTN l ;NU ERRORS 
GU37 

UUBB3 82XXU~U1 6~38 

~~UB4 13XXf8U~ 6039 
6U4U 

UUBB~ lXf AFB~U 60il 

SYSf-'0~:·1 STAlUS E~IW!~ 

CUN SYSERR & UCAR ;COPY BAD STATUS ru CACHE 
AH ~( t-iCACHf:. 

{f BANKJUJ 
NIH & Rlr~ ;AND RflURN WITH Nf6 SET 

G~42 ELSt 
6047 Er~Dlf 

60,rn (F BANK_EQ_l 
6~74 ENDif 
607:5 

;i.ul 
; ~~vll 
;nn 
; :.~Ill 



HALE L1st1ng: hspdgn.src 

{\ddr Line - nMPERlf 7155/885 EHULATIUN - HSP DlAGNDSTlCS - HSftrm - SYSf'lif(f SUPPUR.l 

f;~j/6 

ti tin 
SU./8 
Gl11'3 
6~8U 

6vrn1 
eUBBb BUXX~~~u bUB2 
UUBB? 5XXXF8Cl 6~83 

0UBBB a2xxe001 6UU4 
fiU85 

uaBB9 13FAF9UU 6086 
GU8/ 
6288 

EJt::Cf 

Subroutine to reset any SYSPURl errors. 
i 
CLRSYS: ELlU s 

COil SYSPUlH 
I & SRCSfl 
HA Z: s:~csr AT 
CUN SYSERR ~ WCAR 
lH ~ tJCAUit 
I t~ R"irJ 

j BY :mrn 1 m.l THEf'l 
;CLEAR SAVED SYSPURT ERROR STATUS 

TlTLE2 HSPCMN - SUBROUTINE HULTCYL 

j :·'.l11 
j"i'.01 

i /(11 
j':'.\ll 
j2lll 
i 2iJ l 
;Lnl 



Thu Feb 11 13:S8:UU 1993 

{\d(l f Line - nnFH'.lf 7155/885 £ilULAT1Ui! - HSr' DlAG:WSl lCS - HSPCnu - SUURUUTlNE NULlCYL 

6ULl'3 
6~9(1 I 

; fiUlfCYL 

t.JtCT 

6093 Derive relative Sp2rry cass storage uord ; from CUC cylinder D 
6094 This entails taking the tnput cylinder nusber and ~ult1ply1ng 

6095 it by tne number of 36-bit words that would fit in a cylinder, 
6396 244UU hex, or 148 1 480 dee. The operation is perfor~ed by 01t 
6~97 rotations and successive additions of the results for every b1t 
6D':18 set rn the i:lUltipl ter (wh1cll 1 for the value 244lHl hex, includes 
6099 up~1ard rotations of J!J, 14 1 and J7 ti1ts). h10 register 
61UU precision is Qatnta1ned throughout tne operation by rotating 
61U1 the low order register up "n" b1ts and rotating the high order 
61~2 register down "16-n" bits. 
61Uj 
6104 INPUTS: cylinder ; to multiply in l~APH implied constant 
6l~S ; 24400 hex. 

6107 UUTPUlS: 32-bit relative word nuraber in register pair T~MP3 1 
f)lU8 TEriP4. 
6109 i 
611~ ;EXE T[AE 2.S U-SEC 
61Jl MULTCYL: ELlU 5 

DJBBA xxxx~ccu s1t2 
~~BBB XXXXU3fF 6113 

6l 14 
6115 
61 lS 

DUBBC XXXXUBU~ 6117 
OUBBD XXXXF59D 6118 
~~BBE XXXXC4C4 6119 
UUBBF XXXXFCe~ 612~ 

00BCU XXXXC4C3 6121 
UUBCl XXXXU3ff 5122 

6123 
612•1 
6t2S 

~OBCi Y.XXXU80~ 6126 
UUBC3 XXXXFD9D 612/ 
HUBC4 XXXXC4C2 6128 
UUBCS XXXXC0U0 6129 
~~BC6 XXXXC4Cl 613U 
~OBCJ XXXX3fff 6131 
~~BCH BXf 13C03 6132 

Wl4 

uuucy xxxxuu~~ 613b 
UUBCA XXXXE39D 613/ 

5138 
UUBCB XXfA9883 6139 

6J4lJ 
6Hl 

ruR rn Arm, mwu 
lUAT Hitfr13ff 

;1SULATE VALID errs Uf CYL; 
; (MAX CYL = 842 = 34A HfX) 

SHlfT CVL3 UP BY lU, PUT LUH ORDER RESULT IN TEMP4 1 

HIGH ORDER RESULT IN fEMP3 
RA mwo 
RTM 16-6 
TUAJR APJD 1 TEMF'4 
1 DA r Hr;Fcoa 
TUAIR Aim, TEMP3 
!UAT H~U3Ff 

; PUT CYUf Ji~ ACC 
;RUf IHE UP lU 
;INSERT ZE~US INTO LOW BlTS Of RESULT 
i AND SAVE RESULT AS LOH URDER REG 
i INSH:T ZEROS HHU flIGfl BITS or f.lSUU 
; AND SAVE RC::1ULT AS illGli !JRDtl~ REG 

SHIFT CYLa UP BY 14 AND AUD (WITH CARRY) TO P~EVIUUS RESULTS 
rn TEl1P:3, TEflP4 

RA TEilPll 
RTM 16-2 
HJA 1 ~: Arm 1 WiF'2 
!UAT tl!!CUUll 
TUAlR AND, WlPl 
IDAT l!F.'.Jfff 
JSB HDDC1L34 

iPUT CYLI IN ACC AGAIN 
;RUTME UP 14 
;lNSERl ZEROS lNlU LUU ORDER BITS 
i AND SAVE FOR LAfER 
;INSERl ZEROS INlU HIGH ORDER BlTS 
i AND SAVE FUR LATER 
;LiU DU UL!UBL£ XH-i Pf.:t·.ClSltiU AllV UnJ~A'flllil 

S!ilH CYL~ Uf' I"/ (ffff:CHVELY SHlfl u~· 1) 
AND ADD TU PREVlUUS HIGH ORDER REG 

r:A 1Hlf'0 
:HM l 

HIX?\K AUD, H.nf'::: 
I {t F:fN ;RETURN TU CALLER 

11TLE2 HSPCAN - SUBROUTINE MULlTRK 
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Adi!r Line - AMPERlF 7155/885 EMULATION - HSP DIASNUSTIGS - HSPCM~ - SUBROUTINE NULTlRK 

6 l '}2 
Gl~~ 

6144 AULf TRK 
t.H-5 

EJECl 

Gl~b Derive relative Sperry mass storage word a from CUC track I. 
6141 This entails taking the input track number and mutt1ply1ng it 
6148 by the number of 3&-bit words that uould fit on a track, EB~ 

6149 hex, or 3712 dee. The operation is performed Uy bit rotations 
bl~U and successive additions of tne results for every bit set in 
6151 tlrn 11ultip11er (1.m1c11, for the value EHU h;=?X 1 inctude·~ up 1Jard 
&152 rotations of 7, 9, 10 1 and 11 bits). Tuo register prec1s1on is 
61:53 c1a1ntarn2d ti1roug11out the operation 1Jy rotating th.: 101..J oril2r 
6JS4 register up "n" bits and rotating the high order register down 
61~~ u16-ntt ~its. 

6J5b 
6157 INPUTS: track o to multiply in lEnPH iapl1ed constant EB~ he%. 
6158 
6159 OUTPUTS: 32-bit relative word nuater in register pair 1E~P3, 

6151 
6162 ;EXE TIAE 6.1 U.SEC 
£163 i"lUL TTRK: ELlU $ 

U0BCC XXXX9CC0 6164 TURIR AND,TEHPU 
~DBCD XXXX003F 516~ IDAT HR~03F 

5166 

; lSULAfE VALID errs OF JRKI 
; (HAX TRKU = 28 HEXJ 

6 J b 7 1 Sii )fT rnK ii UP BY 7 1 ~·uT LUil URUtR Rt.SUU rn TH1F'41 
6168 i HIGH ORDER RESULT IN TEnP3 

H~BCE XXXXDB00 6169 
UUBCF XXXXEf9D 61/U 
~~BDO XXXXC4C4 6171 
U~BDI XXXXfFUU 6112 
HUBD2 XXXXC4C3 6173 
~UBD3 XXXX~U/f 61/4 

fX/5 
61"/b 

U~BD4 XXXXD8~~ 61/1 
~~BU5 XXXXF39D 6178 
UUBD6 XXXXC4C2 6t/9 
OUBU7 XXXXF£~C 618u 
UOBD8 XXXXC4Cl 6181 
C~BD9 XXXXGJff 6182 
UUBUA BXFlOC03 6183 

6J84 
6l85 
6186 

~UBDB XXXXUU3~ 6187 
JjBUC !XXXF59D 61B8 
~HBDU XXXXC4C2 6189 
UUBDE XXXXFCO~ 6190 
~CBUF XXXXC4Cl 6191 
U~BEO XXXX03Ff 6192 
~0BE1 BXFJZC~3 619~ 

RTAA 7 
TUAlR AND, 'ft.iff'4 

I UA f HltFfBU 
"fUAlR MW, Ttf1f'3 
lll:H iJ:HWf 

i F'Ul l f.'.K~t l N AtG 
;iWfAfE UP I 
i rnsrnl ZH'.US J rnu LUU BlTS Ut" ~:f:SUU 

i AND SAVE RESULf AS LOW ORDER REG 
; lNSfKf mws lrJHJ !!Hill Bi'fS UF ~:ESUU 

; AilU SA'J:-:: l~ESU!.f ;'lS HI li!i iJRU:::~ ~EG 

SlllFT TRKI UP BY 9 AND ADb TO PREVlUUS ~fSULlS lN lEMP3 1 lt~P4 

RA Tfi!PU ;Pur rnK~ {N ACC AIJIWI 
RlAA 9 
fUA ( R AND 1 TEf1P2 
1 Din HM rn~ 
nm ix ~trn, TErlP l 
IUAT !irtUlff 
JSB AUDC12:H 

; RllT A 'if UP '3 
;INSERT ZERUS !NTU LUH ORDER BITS 
i AND SAVE FOR LAlER 
; !NSE:H zrnos rrnu HIGH rnrnrn errs 
; AND SAV£ FUR LA1E~ 
;GO DU DOUBLE REG PRECISION ADU OPERATION 

SHIFT TRKI UP ID AND nun (lllTH CARRY) TU P~EVlUUS RESULTS 
IN TEnP3 1 TEiif'·1 

f.'.A TEflf'0 

TOAlF: AND, mw2 
IDM H:}f1Jm 
rnnrn AND, THlf'l 
ID!H H!H13ff 
JSB ADDC12'.:14 

;PUl TRKD IN ACC AGAlN 
i :~OfATt UP lU 
;INSERT ZEROS INTO LOH ORDER BlTS 
; AND SAVE FUR LATER 
;lNSERl ZEROS INTO HIGH ORDER BlTS 
; AND snvE FUR LATER 
;SU DU DOUBLE REG PRECISIUN ADU OPERAllUN 

&195 SHIFT TRKU UP 11 AND ADU CWJTH CARRY) TO PR£VlUUS RESULTS 
6196 IN fEHP3 1 TEMP4 



HALE Listing: hspugn.src 

~uBE2 XXY.XDHGD 519/ 
U~BE3 XXXXF79D 6l98 
OGBE4 XXXXC4Ci 6199 
UUBE5 XXXXfBUC 62UU 
U3BE6 XXXXC4Cl &201 
~UBE! XXlX07f f 62~2 

UUBEB BXFJCC0~ 6i~3 

UCBE9 XXfAXXXX 62U4 
6205 
5205 

:rrnn t 1 
TOAlR {\ND, lfi-lf'l'. 

TUHJR AND, TC"!Pl 
IDii T li~fffff 
JSB ADDCiL'.N 
:~rN 

f'age 151 

;PUT lRK~ lN nee AGnlu 
jl~IHiHE UP 11 
1 lW:iERT ffRUS HHO LUil W:~DE~~ B11S 
; AND SAVE fU~ LAfER 
;INSERT ZEROS JNlU HlGH ORUEX BllS 
; AND SAVE FUR LATER 
;GO DU DOUBLE REG PREClSlUU AUD UPERATIUN 
; AND REfURH TU CALLER 

TJTLE2 HSPCn~ - SUBRUUllNE MULlSECT 



HALE Listing: hspdgn.src Thu feb 11 13:~U:U~ 1993 

ALlur Llne - Aiif'ERJF 7155/885 Ei'iUUHlUN - HSf' DIAGrwsncs - HSPCAN - SUBRUUllN~ AULlSECT 

EJECT 
6208 
62U9 AULTSECT 
6210 
6211 Derive relative Sperry mass storage word V from CUC sector ~. 

6212 fl11s i~nta11s tal::1ng tlH? rnput ·:;ector n1wb8r and mutt1ply111g it 
6213 by the nufuber of ~b-b1t vords that would fit in a sector, 74 
6211 hex, or 116 dee. The operation is ~erfor~ed Dy b1t rotations 
6215 and successive additions of the results for every every b1t s2t 
G216 in the fiiUlt1p112r (1Jh1ch, for the val112 /.::,hex, inclu11es up 1.,1.mJ 
6217 rotations of 21 41 51 and 6 bits). lhe bit pr2c1s1on 1or this 
6218 operation requires only one register. 
52J(:l 
622m INPUTS: sector a to ~ult1ply in lEMPO 
6221 iraplted constant /4 hex 
6222 
5223 OUTPUTS: 16-bit relative word number in TEMP4 

O~BH\ XXXX9CCO 

6224 

6226 
6227 
r •'"l•"'"H, .:;;.::..::.o 

6223 

; 
;EXE TJME 2.5 U-St.t 
HULTSECT: EUIJ S 

TURIF: Arrn, TErlP~ 
I Dn r :1~UG3f 

; lSOLAlE Vi1Ll D BJTS OF Sf:CHlf.'.tt 
; (MAX SECTORS = 20 HEX) 

b23U StIIFT SECTUt;:t! UP BY 21 PUT LOH Of.:Drn RESULT JN Ttiif'4 1 

UUBED XXXXE5'3D 
~~Btt XX XXC4C4 
mlBEF XXXXFffC 

6231 ii IIJll Ol~Df:{ :~ESIJLT lN ftr1P3 
r .-,,. .... 
QL~L 

,- ... ,., 
o.::..:i.:i 

6235 
6235 
62Jl 

~:A TEtlf'U 
RfAn 2 
TOA IR Arm, r£nP4 
[UfH HtffffC 
rn ffiif'::: 

;PUT SECTORI IN ACC 
;ROTME Uf' 2 
;INSERT ZEROS JNlU LOW BlTS Uf RESULT 
; AND SAVE RESULT 
;CLEAR HIGH ORDER WURD 

&238 Stlln SEClOf.:~t Uf' BY 4 AND iWD lU !-'r-:f.VlUUS ~:t:SULT lN lUlf'4 
~~BFl XXXID8~U 5239 
U~Bf2 XXXXE99U &24~ 

~UBF3 XXXXC4C2 6241 
U~Bf4 XXXXff fU b242 
0UBF~ XXXXD8U2 6243 
~~Bf6 XXXX98H4 b244 

624j 

:~ 11 n:: 1w u 
f:rnn if 

rnAr:~ Mm, ri:11::·2 
lDA'f HttffH1 
Xii fErW2 
"iU~:11F: ADD, H:i'lP'I 

;Pur SECfU~I IN ACC AGAIN 
;RU"!lnt UP 4 
; rrisrn f lf::R0:-5 UHIJ UH! ORD~:i~ 

; Hl-iS fiiHJ Sfi'Jf 
;AOD THE SAVf::D R~SULT ru THE 
j PRt.VIUUS Rt:SUl .i lN "itJlP4 

624b Sfll n SH:\Ur.:ti UP BY 5 flirn AUD HI PkfV mus RtSULl lN lHlf'4 
UUBfJ XXXXU8HU 6241 
~~BFB XXXXEB9D b24B 
UUBF9 XXXXC4C2 6249 
~eBfn XXXXFFf~ b25U 
UUBf B XXXXD802 6251 
~~BfC XXXX9884 6252 

62J3 

:<A TEIW~ 
~:TM 5 
TOAIR Arm, l'tf1P2 
!DAT HitfFEU 
Rf) TEriP2 
1 URf1R ADD, TH1f'4 

;PUT SECfU~B IN ACC AGA!n 
j ~:liTA TE UP 5 
;(NSERT ZEROS INfU LUO ORDER 
i BlTS AND SAVE 
; ADD THE SiWED f:ESUL f fU THE 
; PREVlUUS RESULT IN TEMP4 

6254 S!llfT SECTOR; UP BY 5 AND AUD TU PREVIOUS RESULl lN TE~P1 
~UBFD XXXXD8~u 6255 
CGBFE XXXXED9D 6256 
~UBFF XXXXC4C2 625/ 
GDCHU XXXXfFCO 6258 
~UGUl XXXXD8~2 6259 

626U 
O~C02 XXfA9884 G261 

RA TEnPO 
RTAA 6 
TOA 1R ArlD, ff nP2 
IDA"i Hlfff'C~ 

l~A TEllP2 
TURAr: AUD, TUlf'•! 
I t~ RHI 

;PUT SECTOR! (H AGC AG~(n 
i ROTATE UP 6 
;INSERT ZEROS {NJU LOH URDER 
; BITS AND SAVE 
;ADD THE SAVED RESULf ro THE 

PREVIOUS RESULT IN TEMP4 1 

i RETURN ro CALLER 



iff!U·: Listing: hspugn.src 

Addr 

fi2&:'. 
Gi'.o:·: 

lhu Feh ll 1~:5U:U~ 1993 

ilSPCrm - SIJBRllUT { Nt filJI_ f'.-)~C r 

TlTU:::'. HSftrm - SUBRUUllrW AUDC1L'.N 



Thu feb 11 13:~8:0U 1993 

Addr Line - ANPERif 7155/885 EHULATJU~ - HSP DlAGNUSTICS - HSPC~N - SUBRUUTIN~ AUDC1234 

EJECT 
U£5 
6266 nnnc1234 
52&/ 
&268 This routine perforcs a double register prec1s1on add u1th 

626'3 carry operation on register pairs TUi?l 1 Yr:i';t2 .1011 fEf'IP3 1 

62/~l ffl1P4 1 wh1cl1 in effect, is a 32-tnt add with carry. lhe result 
:)2/1 lS Ciainta1ned tn register pair fErff·:~, TEl1~'4, 

6272 
l. •)'1'1 
jL/ ·i 

fi2H 
62/'j 
62/fi 
G27/ 
5t/U 
f,f.'/9 
628~l 

5281 

u~c~~ XXXXD802 6283 
OCC~4 XXXX~884 6284 

~~C~6 BXF3UCU8 6286 
O~CO/ XXXXUD&3 b287 
J9CU8 XXXX08Ul 6288 

528~ 

~tlC~9 XXFA~883 629U 
62'31 
5292 

I 

I:iPUTS: 
Valid 31-tnt values rn register pairs 11:;w1, lHW? anu lt.ilf''.:l 1 

TEMP4 (1t is assumed that neither value exceens /FFFFFFF, 
because add1t1on of two greater values may result in a value 
larger than :~2 bit:;, or t 1Jo reg1st2r·s worth oi preos1on). 

OUTPUTS: 32-bit result in register pair TEMP3 1 lt:MP4 

;EX£ TIAE .6 U-SEC 
ADDC1234: EUU s 

~:A mw2 
flWiiR MD, TEilP•t 
CJ!'Jf' c, $+2 
JHP H2 
WCf.: Wlf'3 
;~:n TE!!Pl 
10~'.Ai~'. 1'1DD I THiP3 
I {i Im! 

;AUU lHE SAVED LUW URbER REG lU THE 
; PREVlUUS LOH ORDER RESULT 

;If NU CARRY, CUHTIHUC: "URHALLY 
;UlHERWlSE INCREMENT THE HIGH ORU~R REG 
; THEN ADD TliE Si'WEU H iGH o:rnrn Rf.G rn 
; PREVIOUS HIGH ORDER RESULT 
i :;:uu:~i'l TO Cf)LLC:l~ i lE 

TITLE2 HSPCMN - SUURUUllNE JNlTAMP 



Aclc!r Llne - {\iif'U::lf "/1~5/Ht;~ diULA"flUil - HS!' IJ]{\(iiWS"ilCS -

fi29•t 
629~ JiH"iAnf' lllLL ClH1F:'. lHi::. ULJl BtlfWll {HW CLJAr~ HI£ xr·t IrHE~'.t{~f_:f' 

62% 
&29/ IN l HrnP: mu s 

SRC. Ai-"iP 

62'38 t 1F DMlKJIJ_U 
~~COA BBXXUCUF 6298 + CUN AnP.PURT & SRCS~L 

62'38 ·l- ELSE 
USci + ErlDIF 
6293 t ENUn 
6299 DST.AAP 
&2'3'3 t [f 8AilK_EQ_IJ 

00ce~ BCXXO~OF 6299 + 
62'39 t £L:]E 
6299 + ENDlF 
b2'3'3 l-

DUC0C 15XXC995 63UH 
U~C~D 15XXE9D5 63Ul 
G~COE 15XXF7B5 63U2 
1rn1)lf l5XXtJU5 
uocrn 5mr·390 

CUN AMf'.PURT ~ DSTSEL 

tNllrl 
LU2NR CLREf1NT 1 AMPCTRL & ALU & SRCCTRL 
RSTNR CLREf1HT 1 AMPCTRL & ALU & SRCCTRL 
SETNR FIFUCLR,AMPClRL ~ ALU & SRCCTRL 
RSTNR f IfUCLR,AMPCfRL & ALU & SRCCTRL 
TST~D ENTAGS & SRCSTAT 

~UCil BX23~ClE 63Uj CJnP Z,INITAMP3 
ll~ClL 1 oXY.f5B~ 53~& StJNR URSf'TU, Arlf'CTRL ~ Al. u & D!:nCH:L 

63~/ IN{TAHPl: EUU $ ;CLEAR OUTSTANDING READ DATA 
~~Cl3 5XXXfBCl 63~8 HA & SRCSlAl 

U~CIS XXXXU71U b31U 
UUC1S BX23~C19 6311 
GUC17 4XXXFBC1 6312 
UUC18 BXF3~C13 6313 

b3l •l 
UUC19 XXXXFJD9 6315 
CUCIA 16XXF5D5 631& 
U~CIB 5XXXF9~U 6317 
U~ClC BX23HC1E 6318 
OUClD BXf3UClB 6319 

nrn I Mm 1 N~:11 

lVA"i A~.HW.il 

CJnP 1. 1 I r1 I rnnn 
HA & RDAlA 
JrW IN I rAnP 1 

INITAMP2: EQU $ 

RSTNR f.SfPEND,~LAGS;CLEAR STATUS PENU!NG FLAG 
RST~R URSPTO,AMPCTRL l ALU ~ DSTCl~L 
TSTND ENfAGS t SRCSfAT 

JI1P $-2 ;;n1; SHOULD HAVE J{AEOUT 
6320 INITANP3: EQU 5 

UUClE XXXXDBC9 6321 
6322 
6323 

~~Clf 5XXXE390 b~24 
r ·i•"a\: 
Q,j[.,J 

6326 
'0327 
6328 

~~C2i XXfAXXXX 6331 
6332 
r q•i•l 
Q,j,j,j 

5334 

rll R flntlJIJT 
1NITAMP4: EQU $ 

If BAW(_fLl_D 

ELSE 
C:rlD IF 

rs rrrn s r. BK2 
I & SRcs·r A"i 
C.JI1P l, H3 

JSB UUHiPS fX 

RTH 
um~ 1 l :,1rnu-r 
C~TN l 
Jnf' HJJ lMlf'•t 

;WAil 32 Hll SEC FUR SlAlUS 

TllLEL: HSPCMN - DELAY TlniRS 

j2Ul 

I o"J ~.~ , 
I .:..ti l 

j'.::'Dl 

; 211:rn!:i 

;L:U3~5 

;2Ul 
;2~1 



Audr 

Tnu Feb 11 13:SB:UU 199~ 

Line - AnPERif 7155/885 EHULATJUN - HSP DIAGNUSTlCS -

6331 
6338 

EJECr 

6339 SUB~UUTJNE 10 DELAY X NlCROSECONUS, X l~ ACC 
634U ; 

HSPCnN - DELAY Tl~ERS 

6341 DELAY: ELJU $ 

AH 
c:rrn z 
DECil 
NUUf' 
rlUUP 
:-JUUP 
NUU!) 

;TEN INSlRUCllU~S = IUS PER LOOP 
UUC26 IXXXFBBU 6342 
OOC21 XX2AXXXX 6343 
UUC28 XXXXE18S 6344 
U~C29 XXXX714U 6345 
UUC2A XXXX/14~ 6346 
~DC2B XXXX7140 6347 
UUC2C XXXX/11U 6348 
HJC2U XXXX/14~ 6349 
U~C2E XXXX/14U 63SU 
oeC2f BXf 30C26 6351 

~rnc:rn XUXF8El 

t10C33 XXXXCJ.£G 

63::i4 
63::i5 
6356 
6357 
rl"!t:!I u.:.JU 

63:5'3 
635ll 

~~C34 XX2AXXXX 6361 
B0C35 BXF3~C30 6362 

,- ·1:··1 
Q,jQ.j 

6364 

NUUf' 
NUUP 
JM' D£LAY 

,, 
11 

j2 
,._, 
1.i 

j't 

;'.:i 
jb 

; I 
;8 
; '3 
; rn 

SUBRUUTl~~ TU DELAY X AlLLlSECONUS, X IN TEMP~ 
; USES DELAY, UH[CH USES ACC. 
i 
DW,YriS: EUU $ 

rn 
lUAT lUtH:J 
JSB DC:U\Y 
Df.CR Tf.i1f-'~i 

c~: rn l 
JtlP DELAYrlS 

;CALL DELAY fUR IU~U US Cl nSl 

i f'H'. THlPU 

TITLE2 HSPCMN - CHECK CDC INSTALLED - GET 10 

i ::~~Jl 
jt'01 

;2Ul 
j L~H 
s·h\1 
,.l.t;t 

j~Ul 



rhu f~b 11 1J:j8:UU 1993 

Addr Line - AMPERlf 7I~S/88S EMULAllUN - HSP DlAGNUSllCS - t:SPCM~ - CHEC!( CDC l NSH\l LrLl - Gel llJ 

6J6J 
b:-:bb 
b367 

6%9 
&3"/l1 

UUC3S 1BXXD844 63/l 
~aC37 JXXXf9U~ 6372 
~UC38 JXXXfBCl 63/3 
HOC39 XXXXE4Cl 6374 
UOCJA XXXXUEGU 63/j 
~UC3B XXXXE5Gl 6376 
DUC3C XXXX~AU~ GJ// 
UilCJD XX2AXXXX 6378 

63/'3 
~UC3E IXfAFDO~ 6380 

538l 

SUBRUUTlNE lU SEE If A CUCl PURl IS lNSlALLfU. 
rEm:i•} llA'.1 THE ~·IJ;(f rn BE ffS rrn. !HN IH i"H NEG Hf.ANS NU. 

ZH 
lln & :JRCSTA f 
TUAl A~rn, mm 
1uAr 1rnurno 
TWH EXUf~, N~A 

IDAi ii~U{~UI) 

rnTN Z 
r!Ul 
I ~{ RH! 

; sw:cr cni: ( As suu:~cE 

i Sfi BUS H.1 ZH:U 
;READ fHE CUC SfAfUS ;IE 
;lSULAlE F1RS1 ~ NSBIT SHllCH SElll~GS ;lE 

I 

i CHfel( fUR SiH TCtl StTf l:lG = tH!HH X 

I 

i YES, firJ ~llltl z Arm rWT N 
;nu, SET NEG FLAG 

i lt 
jlE 
jlE 
pf: 
;2Ul 
;2UJ 

6382 END OF con~UN ROUTINES 

6384 
538'.) 

£ND 

TITLE2 INl~~BANK JUMP LOCATIONS 



HilU: Llsting: hspdgn.src rnu f2b 11 13:~8:UU 1993 

Aactr Line - AMPERJF 7155/885 ~NULAllUN - HSP DIAGUUSTlCS -

6387 

638'3 
~UFf 1 BXf3~fF7 S39U 

r•11··, 
1jJ J ~ 

BARRIER, HANG If fRYIHG ro EXECUT(NG CUDE HE~£ 
JViP ·$ 

lNlE~DA~K JU~P LUCATIO~S 

6392 ENTRY INTU BANK 0 FUR DlAG F~C FRUM THE AMPE~JF OCP 

U~Ff 8 XXXX7140 6394 
UUFf9 XXXX/140 63~5 

G~FFA XXXX7J40 639& 
U0ffB XXXX714C 639/ 
G~FFC XXXX714~ 6398 
UUFFD XXXXJ11U 6399 
U~f F~ BXF30440 64~a 

64Ul 

rWUP 
ilOUl) 
r:UUP 
HOOP 
rJUUf' 
NOUP 
Jilf' UU. INll 

6402 ENU Of BANK U - UlAGNUSTlC CUDE 
6•i\n 
b4U4 E~D 
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er.: ..... ::: 
::.:1 
c:.r 
C• 

---l 
...... .:: 
-0 
ro 

<: 
i:u 
~ 

i::: 
ni 

'-· 
-; 
0 
u·1 
u·1 

r-~t 
(;) 
-; 
n:. 
:::i ,-, , .. 
~ 
(0 

= ,_,., 
-o 
= I.Cl 
:::i 

::--r.:· • 
ro L1"1 
--f.oo -·: 

r.:i -.. 
ro 
:::i ,-. 
ro 
Ul 

-r.:. 
i:u 

o.;::-, 
..... 

c...r: 
....,;:. 
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:;.:; . ... 
~ 
n:i 
::::i .-. 
~p 
1,1·1 

~ 
l=J 

Lil 
t:l 

::=c 
r.:i 

Pi 
ro 
::::i ,..., 
r::i 

1).1 
::::r 

r.:i 

:::r 
•.n 

"'t::l 
t:'. 

U:J 
:=:t 

~~ ..... 

Jl,~ 
•.'::J 
ro 

i:r-. 
-::.:.: 



Cross Reference Tabl2: hspdgn.5rc 

Syc.bol Type Value 

. rnnr 
• ruA Ir~ 
.1UDrl 
. ronA:~ 
. rnu1 
. nrnrn 
.10DRA 
• fUURR 
• 'fODRY 
• rDflR.11 
. rn~:1. u 
. ru~~2. u 
."flWM 
. rn:rn:~ 
. rnirnY 
• TUi~ l:i 
.TUR IR 
.rn:m 
• HJVR 
• "iSf flil 
• lSTND 
• TSTN!~ 
• rnB 
.Tl 
• TLC 
I tl86 
• iiCACHE 
I \.JCA:< 
• ~lCi\RLU\~ 
.IJUATA 
• ~!ORD 
iwrn 
A2rrnY 
ALN;~: 

AC.UABLt 
AC. Ui1CK 
AC. Drn1:; 
nc. noni~ 
{iC. VfJRAP 
:~c. :~i::1c: r 
AU. OUT. l'l 
AUD 

ADUC 
{\DDC1234 
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•tl 1 ·1 •tB 1 ;3 
5~49 ~!~52 

2611 2b8H 2693 2694 

41 '.:il 
4HlJ 
5151t 

qo, ., 
.)(jl .. ·: 

2711 

~ '11 \ • 01 1 
.ji)/.i 

51f,/ ~ii f 4 :ilH8 

'J~L.::l 
1-~•U I 



Cross ~ef~r~nc0 fJbl2: nspdgn.src 

Symbol Type Value 

~WBlY 

:~1rnn 

f:UB•lX 
F:uBW 
~:DP,5X 

A ~~l~jl1\17'3C 

n o~~~UUA5 

n wrn 11 u nm 

:) 

l1UOmi8DB 
OOUliU./D9 
uumrn8::2 

A UUU(j0Bfi4 
A omrnw31 :t 
fi uc~~m8 

•r/8ll 
2•W 
;.:1.qq 
Ju, J 

.:!.:if.. 'J'.t 
:-.1u ... ru 

•.•:r'\:··"11 
:.··r·JOL 

±4697 
., ')f" 'J 
'h;O..; 

46'38 

I.: I') 1 
JJ.oJ/ 

4%'.:i 
47UU 

4370 14419 4430 
4/~3 i4/61 4712 
1103 *44ll5 4415 

RUBSY A UU~C89C7 14/46 4757 
f:DBUf8X 
RHBUf'H 
lWBUfX 

A 

A 

A 

U~llG~JB~i 

1rn;,rno1 ri3 
U~OU078f 

*1325 •l335 
·t305 :H3\J'3 
3153 33Ua 

2'11 :-: 
i:: j ')tj 
J.a.d.J 

3'l78 

5414 

•+%·1 4'.·:be 
·+!~2 :H/U4 

•fllib 
!Hr.~ 

if!l'.9 
5/\H 

•?2L'j *'l:f/1 
·:}/ /'6 

RDBUfY A uue~U89D 3341 3384 34~/ 342! 3432 3451 34/U 14624 
RDBY.J A uau~~UUb 4673 1~689 

RDBY.2 A GUU8U8C5 14671 4686 
RDUYB A ~~OU07BB *4337 4351 
RDBY9 A U0~007CB 4330 14354 

RDBYLP~ A ~~UG~BBB i4660 46JU 
RUBYTERM A ~uu~~9Ub 4741 *4744 
RD2Z3X A ~~U~UJE8 14389 4452 
RUBZ3Y A U~~~UUf l 14722 4194 
:W3Z-;.X 
k'.liBZ•tY 

A ,, 
r; 

H·:J./ 
4"/B9 

RUERRCY A ~~~e~n3~ 

RD~RRSTK A ~O~UUAJ5 

jU25 jj1U *5179 
~98~ 5U45 i5Ib4 
5002 5Y6/ 151/l 

RUSfCL~J 

irnu:ox 
~DZEOY A U~~0~8FB 4722 4123 4124 4725 412S 4127 i472Y 
RECCKS A BUUUUU2E 11588 1589 ~UIS 

RECCKSl A ~a~J~034 1159~ 1595 5ea1 
REGCY 
f.'.ECCYJ. 
;;:tCOiiT 
f<ECSH'. 
:<C:CSn<t 
REG.A 

RUHSl 

Ii 
A 

,I\ 
Ii 

II 
M 

Ii 
A 

u~uumrnj 

UUUilU~JS 

\JU~)\1UC32 

~rn~w~auu 

~m~~HHlUl 

mrn~u1 •Hl 

n5% 
f.J585 

* l St~ 
*1163 

l 1335 

1591 
l5'37 
1581 
1J'13 
25% 
25'37 

*1948 

4'3'15 

5U•rn 

49% 
JUGl 
2612 
.-·,r··ic 
LOL·J 

•l%B 
51118 

•199~1 

63 l '.~ 

REGTST9 A U~C~GlCl I9B6 1989 1992 1995 1998 2~~1 2UH4 2007 20IU 2013 2016 2Hl9 2022 2025 2~28 

2U31 2~~4 2U3/ 2U4U 2U43 2U46 2~4~ 2052 2055 2~58 2~61 2~64 2~61 2\JJU 2U/3 
2076 20/9 *2~83 

:~tL. \-!Ul 
REL.llD2 
j~f l 

A 
D 

~HHJ\J\J\.lUU 

~U000U0t 

llJ/2 
fl5/3 

lJ'/j 

15"i4 i:t: 1 Ht 
JJ,jQ 

525:~ 

27b9 2183 409~ 4112 419U 4215 .. 1 'J'/t: 
'"1"1..l/J 4/~18 

.,{l .. 1'i 
"'tf:i ~I 



Cross Reference lable: hspdyn.src 

Sy:;;bol Type 'Jal ue 

D J885 IB90 1895 190H 19~9 1913 1914 1915 19lb J917 2193 2194 220? 2411 2413 
242~ 26~8 2621 2634 2653 2886 290~ 3U52 3U59 J/58 3791 3810 38li 2UlU 38~5 

3829 3833 40/0 4U73 4~76 4~9q 4U9S 417~ 4181 42Ga 4372 45J2 4522 4SS5 4/05 

rnricz D 

·~8 l u 
5U21 
l.:'1\;°\:.: 
J..'.;,JJ 

~PATTST A U~~UU215 228/ 12354 
RPATTSTJ n aU300246 12356 2370 
~:F'Cf u 
RSEEK2X A 6~Ui06F3 4059 *4061 
~SEEK:3X A ~UUUU6D9 *1~34 

JJ!:i7 
5:35'3 

RSEEK4X A 000~0&E2 14044 4056 1063 
illH 
2b66 

5~83 

:)362 

,,tl'lL: 
'tQ.jJ 

5086 
538't 

3T/1 

52•1f; 
5,rn·3 

52·18 
5%·} 

52b2 
55&'3 

.• rhJ, 
'10J 1 

52&4 
::15/•t 

5l/8 
6371 

•tl3'3'3 
5281.l 

·J.'3·t I 
;}~:1 s 

4612 4616 5119 53U5 5511 5515 SS92 j593 63Ul 63~3 63Ij 6316 
RSTUD[D A ~~U~~UU5 11118 

•}'3i·J. 
L'1qi..; 
W~1.:;i..1 

RlAA D 3934 3938 3942 48&b 4815 4918 4936 4988 5008 5~53 5Y73 ~~41 554S ~SSJ blJH 
6127 6137 61/0 61/8 6188 6198 6233 624~ 6248 62S6 

RHiY D 
F:TD11 D 
r.:TIJR D 
R fDY D 

D 1943 194& 2U82 2084 
2433 2437 2446 2481 
29U8 
3683 
398'j 
j!J':31 
5~,, e 
63811 

2'.Hl 
3685 
4trn5 
5124 
55Y5 

2357 5478 
2'38~ 3586 

:·wrn u 
S2NDY LJ 

SBb ll 

SA.CDCK A ~~~~~~38 tJ433 
SA.CULL A U~UUUO~l 11122 
SA.Cl A O~~J~~28 *1429 
SA.CTS A UUJ~~U24 11428 
sn.~FTRM A u~~~u~~c 11434 5327 
SH.Iii\' A ~il~Ut~~JO~J r1··tr3 
SA.PCHG n uu~~~~U4 *142U 
sn.RDLAB A uu~euuua 11421 
SA.RWC n uoo~~018 11425 
SA.SB A WUUHUU2C 11430 
SA.SC A ~~~GUUlC 11425 
sn.sruc A GUUHU02G ll42l 

3G8l 
4U23 

5/Jl 

5701 

368'3 
4~5U 

5161 
5/6C 

2115 2118 2150 219b 22~9 

2191 2515 2518 2521 2j28 

36'31 
4077 
C11···1 

diQL 

5771 

jfb/ 

'.l·".1""'\ .. i 
.. u .. f, 

'tl~U 
516'3 
59% 

:36'3j 
m:~ 

5116 
5U03 

•)7•)•1 
vi l...U 

4239 
::il83 
E/~12u 

3&24 
:rn1·3 
44J7 
5t'3U 
fitHl 

2Ll3 
•i (..' . ~ .'t 

L.JJ"• 

3f.4U 

45i'/ 
52llS 
6uB& 

384'j 

4'/~"J 

521/ 

•lfHl.1 
..):JiJ'i' 

4837 48•18 
t...:·)iJl 
o.J.!..1..if. 

4Bbl1 

>n "/ 
2/4J 
3681 



Cross ~eference Table: hspdgn.src 

Syobol fype ValuJ ~eferences 

SA.SK A ~~~~0010 *1423 
SA.SKC A UUUjUU14 11121 
SACTIVE n 0~~~~~~1 *llOU 

SBu.n 
:181H.ii 
SB l L. n 
:-3B2H. Ii 
SB2L.r·1 

A ~UOMU7F8 *1445 
A ~~U~~UU3 11444 
A au~U~FCU 7.1443 
A uuu~~u1f 11412 
A UO~D~E~U 11441 

SB3. f1 ;) UUOU\J\J!T 
0~~0~~J~ SG.BMlKO A 110"/l 1851 

SC. BMiK l. :~ *1U72 UH:5 

sc:crrrnx 
Sf.iWTY 

A ou~~OJ58 *1327 4U92 4ltY 
A HUUUUQ2G ll318 52U3 
A ~~0~0~04 11111 

SENUAUR A GU000978 4191 42lb 4526 4551 14912 
::).:J D 
SET.ID A HUH~03F4 

SC:T.IDl A UYU0~3f6 

S£T.IU2 A 0tl00~3FD 

Sf.T. lUA 
Str. IDB 

SUNf'i 
1'(.'"l"ui' 
.ji_ I mJ 

@~UDMUL 

:1U110\J4Uj 

2271 2184 *2963 
±2%6 2'38l 
2%8 t.2976 
2'385 * 2'38'3 

:23"/·;. 
48'.::6 

N/9 
*2'386 
~~5158 5165 51'/'j 

P2.ge lfl 

5161 51S8 

329~ 3295 3369 3370 3394 3471 3847 4173 4253 42/3 451~ 4~9! 4614 ~115 ~~~3 

SEfUDR A u~~u~uus lll!U 
SE1SHERR A OU~3~BA9 

SEfUTILl A U00~04E3 

S~lUllL2 A DUU~84E6 

Sf l 
Sf 2 
SF:3 ll 
Sf LILL A ~~~u~e~3 11110 
SfUNC A eouuueeu 111u1 
SHA u 
SHC.RST A uuuu~uu~ 11098 22/l GUI~ 

SHi'lfiDDR 
SHilDArn 

u 
u 
A 

{\ 

A 

u~~1rn~rn2 

iJl}f~UG2A2 

*1555 
22'3'7 

J555 
·:•'ii,,,"(!'1 
.\.l.JUi 

tlitBl 2359 
tU 11i~b 245~t 

•'""1 "t~ I ,, 
t.Li,_ 

3562 5704 57J7 

2762 2768 2840 
2487 2/64 2U43 ···dH.:, 

L.OJl 

5708 57b~ 5763 5767 
SHHC:HTS9 A U~~U0221 2281 2284 2286 2288 2291 1229j 
Sti!lEtll Sl fl G~UU02GC 

SHBH'.l;:;HJ 
Smlf'lW1 *H'i49 

21tbb 

, :J•J•) 
lU•Ji. l IJ'J•) 

U..JL. 2523 

358U 
•'"11li.:•i 
LO.JL 
t.~·1 r (1 

JiuJ 

3llJ 
28:-56 



Cross Ref2r2nc2 fable: hspdgn.src 

Symool Type Value References 

:1:1n;·mrnc n ~rnmHlB'H :574:3 tj/::i'.3 
SHUfFL~ A OLIO~G2U5 22BU i245~ 

SHUffLNl A UU0U"28/ 121J8 24JU 
SHUf F Ut: 
SliUNUi 
Sr-:F.'.D 

A 
il 
A 
A 

Stwf.: D 

UOOUU2'rn 
U0Dlrn275 

SHS.ADRH A uu~o~~Ul 

2431 ·1•'1,'l'lt.." 
"X1.'t,j..J 

236U 3945 3947 
:du82 2::i16 

SHS.AURL A 0j0~~uao *1081 2SJ3 
SHS.DAfA A 0U~jU~"2 *1083 2519 
SHS.ER.n A ~0803Ulf il088 5989 
SHS.UP~H A UU~UUQ04 ilU86 2j26 
SHS.RPAR A ~00~jU~3 tlUBS 2532 
::>HS I Rf'\!:{ A tJ~~OU~tlj ti U8 I "2825 "2'Jll 
SHWAll A ~~UUUUU3 *155& 1557 

23:111 n:·H Lrn8 :Z'.J'.32 2:3% 2·-rnll *L'H:? 

SiUfLG 
swnn 
:-JIULIWl X 
SIOLOPLX 

SUA 
SO Al~ l) 

SUD D 
SUDX U 
SOI D 
sum n 
SUNCl 
S0:1'.fi 
SU~'.R 

srnrn 

SU Sc 

SOlt. 
SOltf.~ 

sum 
SRt. tirlf' 

s:<c. enc 

Sf:CStL 

n 
IJ 

l) 

u 
D 
D 
i} 

D 
D 
D 
n 

r• Ji 

u;rn1111r1~D 

o~~mrnBH 

2312 *24U8 2443 
*l UH 557'3 
*1109 
:r5:35:3 :5%6 

2165 2172 

11662 258& 2592 2bl6 2629 2543 2&~1 

4626 4738 5~U6 5463 55j4 6298 
tl685 

43'3'} 
4/2/ 
18•Vi 

4::;9J 
4/Jl 
:~109 

'tlb3 
::268 
~-4ljl 

' 2110 2b72 2687 
1247 1267 42~5 

4628 4654 4661 

2665 2&68 

H38 
rnrn 
2!)tJ6 

44116 
4781 

'!t.pt. .:.L1JJ 

6'.Hll 

;~9/U 

H:n 
1:..1-'1•"1 
,_jj Ll. 

5987 6~33 6083 6304 63UB 6317 6324 6313 

2702 2719 3J96 4129 

r ' . .tf.:··.2 
0\.JsJ.L.. 

t.: '.1L (.! 
~uu.; 

4n~: 

:iH/'.:i 

44~11 

4li47 4l~i] 
,, ~ 1 •': i~ 

1..ti.LJ 



Cross ~eference Table: hspdgn.src 

Spool 

SS.ADRL 
ss. u11rn 
SS.DSlRT 

A OUUUOUUJ 
A u~rnJumrn 

*HiG3 
tlUG2 
flt1t,5 

s~.EU~.n A tltlU~CUU/ 11066 6U3S 
ssw~DMAX A HOUH~l41 11320 3U94 3140 

SUB RC 
SUhS 

A 
A 

DUUli~D~ll 

uum~~~u2 

SUBSC A U~~~UU~3 

SVSHJR D 
SIJSlR U 

l '.i".•'} 
UL.Ji. ... , 

302U 
4JJJ 'tJ/ l 

SYSERR A G~OU~OHI 

SYSPORT A ~~~u~uoo 

11554 l~S5 25~1 f,038 6UB4 
llU48 1843 2lU8 6032 6UB1 

TC 0 

4•'1'1 
i~li. 4248 

.t:"\.:f.: 
t~j.J.J 

4~'f,H 

46W) 4/j6 •t!/i ,·! J•l•J 
71 (JU 

;Hi'j 

::/3!1 

TEMPO A U~Muuaoe 1UY13 1874 2218 2478 321~ 3231 3233 3236 3541 38~8 3Ul~ 3812 3HJ4 3816 3HJ8 
3823 3H2j 
4155 4187 

52~·;8 5241 
C'•ir •1 CC'Cfl 
..i.iQJ .J.J.JO 

3827 
•H'3U 
·+8'32 

6 ll2 

382'3 

-t8% 
52•}7 
6ll1 

4372 
4'390 

6126 

·.l•.J·)•) 
·.JtJ.J-.J 

4375 
T31:3 
t:"1C''1 
.JLJL 

452::: 
4'331 

452!:i 

r..;,,,..,, 
JLUJ 

bl!! 

:ms 
52bb 
618/ 

.1 I!'' 't I~ 
'HJ·i'J 

·rrns 
5l:Jj 

61 '3/ 

•r/08 
52i}2 
52/2 

4853 
:.i2U·:t 
i,;.-1"':-t.: 
.JU.J 
r ····)•"1 

Q .. ~\iL 

TEAPl A EU0U0DU1 10914 3924 3927 3929 3932 3936 3940 3945 3947 3948 3910 3988 4005 4022 4~7~ 

ffilf'3 

4073 4U76 4U9H 4096 4U99 18U5 1814 4B2U 4861 488/ 49/U 
4992 50U~ 5~09 5015 5018 5022 5U35 5839 5043 5U48 5~54 

5~83 5U87 5255 J2/l 5323 5331 5356 5413 5546 5548 5552 
62til bl88 

f.~915 

535'3 
628~: 

*U':ll6 
41\J"/ 

:f131 
5427 

4/16 
4154 

•rt2~ 

5540 55/4 6121 

418B i11 ~8 
·H3'35 

42~1 

·'.~''.!'2\) 

4821 
;)l/'3 

536U 5365 553! 5544 5550 6119 61/l 
*t918 4815 48Jb 4832 

:HJ'321 
f.1557 

j\}J l 

4Hb9 
61 U'3 

6~ .. ~w~ 

48/l 
61 ''.!'3 

4'H/ 
{ .. '1'1L: 
J\.-,\."1..J 

·"'Cp 
~0..1J 

6241 

4'3Jlj 
5341 

51'51 
&·24:1 

4488 
4%'3 

4BBU 4899 5248 5264 
6234 6244 6252 626~ 

TEnPCKS2 A DU~00~D5 *1558 1565 

TERnL~WX n OU~OGAU5 

fERnLRX A U0UOUA0F 
ff 1 u 
ff2 D 

Til'lEOUl 

r.1' .. '.·1f·' 
\JU-YtJ 

~~::il~U jl0'3 
33/& 33BJ '.r'.t:J(J 

oJ\J.J.J 

422U 4404 4561 4745 15098 
5104 :t5110 

416~ 41/8 421/ 
4362 4410 4411 

3431 

5564 61:3lJ 

!:i//3 
62·t'3 

~j:-:~1] 

·" ,~. r ~t 
'tJOI 

61:31 

t:·)<.'/ 
'J'-dl 

i.'.'H .. t.: 
\.t.),,,.h.f 

.. 1L:.!.LJ 
"h.ILH.J 

5t18~ 

61 '1 l 

L 1 PH 
'-1\.·;,."':Q 

, .... ,~.·, 
£j .-:.; "1 

L'1£.:'."> 
.);iJf 

4740 



Symbol Type Value 

·l~l(: 

4//9 
5~t'~'/ 

4/:35 
55U5 

J\J'j'3 
55 lli 

fKMAX A ~~J~UD28 *1311 j214 
"f L D 
ruJ;i u 
TN D 
iNO D 
rnoz 
Hli-iJ 

iUUA 
lUDAR 
ruu1 

D 

D 

i) 

u 
u 

HlDlR U 

rnuft: 
TllD~:Y 

"!URlA 
rn;;:{I( 

rnt.:1 Y 

D 
u 
D 
D 

u 
D 
D 

rnv:~ D 
HU\C£BU:i A 
rnik:Er.Jill A 
"iirnCW!i~ A 
TSlNA D 

UUO~MUD 

GLIIJIJl)f If 
u~BD~~J3 

'!J"/J 3U8U 
3%2 3%& 
~132 5:H•t 
23lU 23;(+ 
bl7J 6JB 
2S'J8 2722 

3083 
3'31'3 

4188 4523 5708 

288~ 

·,:;-; ~i "I :m ~' 
4'B4 ·ri6'3 
6252 b:'.&li 
l 98•1 l 9H7 

::iU88 

2J33 214J 

*lfA7 2791 

4132 4lbl 

:-;j:-:j 
4•3:3·3 
6284 
l ~9~i 

2632 

:wn 
4527 
358'! 

422& 
•t4qb 
4/65 

550B 557& 5584 

.-1(.Lq 
iUd..1 

5581 

31~9 

3'3Bl 
5324 
1 h1n··1 
.. jOQL 

6HH 

466:1 
51Ub 

6189 

•tbbt-. 
:Hill 
558'/ 

3211 
3'3% 

Sl':ll 

%n 
;);}~j/ 

6321 

3213 
3':n8 
~AS9 

619'j 

'tSln 
:54 n:~ 
t,:{t:: 

1:r1r1Q 
JJCu 

t:L;.,•) 
JJ'r.:. 

fi2~1 

41~8 42n1 4374 4383 43B7 
4999 SUlj SY34 5U54 jU64 
bi'8j 

2U38 2041 2U44 2~4/ 

242~ 2SB~ 2697 2714 

1 tf1'1''1 
;..J;..L 

2651 
3Y% 
26JI 

31r! ·Hl52 
4558 4583 
516'.3 j'J6'3 

2::m, 
4233 
4471 
il.7'11 ,, IL 

.·, t.: 't •"i: 
i...JjL 

-:t:243 
4498 
47:32 

~:~4(:1 

2G'H 2/11 

4165 41'32 
4trU5 4Sbt. 

4268 

4'/88 

I' If ·· r l~ 
LUL'"" 

·t2%, 
•!::i"/ 1 
~·1·11\ 

.J,)f \'.i 

531Z 
2H52 

-t'.320 
•158/ 
j:f/ I 

'1 ... 1'1L.: 
;jj_f..J 

4J~:3 

5~J81l 

·:}j2/ 

4bViY 
54~4 

•lb'f/ 
5'}21 

'i"1 ..... , 
~LLJ 

4iH:S 
('""' O;jUJ 

&241 

:3/ 15 
2893 
4:.~64 

4&29 
:Hll 

•rt:::~ 

:irn 

('l"I:i 
u.)i't 

j:J:j8 
t'.:'.•lY 

if/VJ/ 
::i215 

2~iJ 4 

:.~1r1·1 

49./H 

4"/1 o, l. 

i'P.% 
4331 
4/b8 

41~1:! 

:j42'1 

,, ... ,~ !: 
;:i.-;.JJ 

4'W 

b3/& 
6 l l '3 

4H81} 

2Y"/7 
4'.{4/ 

434'.3 43:-:iu 
4b55 4&62 
S-t18 :H25 

D 
l) 

2H25 w-n 3l128 3~il:4 :::sf; %38 :miu :m1 J/9'1 4493 45~,5 5121 
rsrnR 

TZt 
UBI ff 
UBlfT4 
UBffT5 
UlllH5 
UBifr8 

D 
l) 

D 
1H'3'3 
2&~4 ": r .~ rr 

LO'tJ 

.,,.,,.·, 
LCi'tL 

4218 43~4 44~2 4134 

. ) ! l ~ l 

.;..;r;.t 
·~ .·, ·p h.: 
7'."f..j,jd 

·:..:. ~ ., 't 

J,j'; l 

611'2 
~:%1 
:1')17 
1•J i I 

c ,, ~,.~, 
.J'i·.iL 

4lHE-: 
Hl4 

\ .. : .·'! 1j 1 
.) r JI 

%85 
J4'H 

r 1 i-·1 1 i 
0.:11.:1 



Cross Reference Table: hspdgn.src Page lUl 

SyL~ol Type Value References 

UHlf T9 
UPl 
UPL 
UPl 

A UUOU033E 2601 2613 2b26 2640 2614 2&82 2&89 2691 2&99 2J~b 27LIU 2716 1125 f/74/ 
A CUUUUUUl 
A ~U~~00~2 

A uu~~u~uu 193/ 2360 
URSPTU n U0UGD00A *llB9 5115 51J9 b3Db 6316 
URSf lnJ A u~~U~A28 5134 15141 
URS1JM9 A j~00DA12 15114 5129 

WCARLUW 
~UnTA 

u 
u 

Wf UPUAll A 
WFU?DAT2 A 

2194 2275 2413 
319/ 32~1 32U6 
3~19 37S8 318b 
4U/U 4073 4UJ6 
4895 4899 4944 
5~63 50/2 j~/9 

3141 
.1"s'"1'l'1 1)•.1 1_1[ 
~L~0 ~L~U 

3637 

4884 
4991 
5~82 

2411 
54/6 

3643 
383~ 

4U38 
43J4 

47~5 

4888 

5~85 

5256 

2413 

~~0~~3U2 t2Bb5 29U~ 

3241 
310! 
3832 
4069 
4359 

4892 
5UU6 
5152 
5261 

.-,_,•"tL 
LiLJ 

548S 

UUU83384 12863 289U 2901 

2181 
~211 

3HlU 
4091 
4952 

3168 

3839 
4Ul2 
4372 
1714 
4896 
5u1J 
5159 
5263 

2609 

2991 
•\•

0
11 \•'1 

~L0£ 

3814 
4111 
4914 
5086 

3~52 

3818 
.• •)1j1j 
t~UJ 

4917 
Sl6I 

3114 3181 
11.·1.'lft '1"1t: 1 1 

JL'tD JLJ0 

3782 
3841 
4UJS 
4375 
4/18 

5Ut7 
51bb 

"1[' .. , •• , 

LOLL 

5569 

3/98 
3843 
4094 
4381 
4809 
4YJ~ 

5U20 
5113 
52/0 

55/4 

WFUPDAl9 A uueuu3uu 2B45 2H1u 2879 2892 28YS 129H4 
WFUPDATE A 

WRT3Tl~ H 

U~T3f IMY A 
WRTAURCW A 
URfB3X A 
WRTB3Y A 
W~TB4AX A 
WRTU4AY 
WRT34X 
WXTB4Y 

A 
A 

H0~0U77F 

UUUUU88E 
~~~U~A3F 

U~UJU15l 

~u~~C85E 

U~~U"7BE 
8~~~~89C 

UUUU~78U 

~~~OU88F 

4243 *4259 
4582 14599 
*~18~ 

4263 14279 
46u4 *4519 
421U 14261 4269 
4545 *-45~2 4Siu 

WRTB9X A OOGUU72C 14l59 41/1 
URTBUFJX A 0U~D071B 1413& 
URTBUf lY 
W~TBUF2X 

WRTBUF2Y 

A 
h HU0J~B2A 

0~0~373A 

0U~U0849 

144/5 
14117 
14514 

43/3 
4YY7 
5168 

'l"r!" .... , 
jLUL 

., 1 1HL: 
~~OJ 

4814 

5U3U 
5180 
5212 

2G54 
5/~2 

Jl/j 

327~ 

38U9 
,.1r1t:r1 
JOJO 

4108 
4481 
4822 
492b 

5187 
52// 

4189 
57U6 

WRTUUf3X 

A 
A 
A 
A 

417~ 

45l6 
4180 4181 4182 4183 4184 4185 i4JB7 

WRTBUFJY 4Jtl 4518 4519 4520 14S22 46~~ 

4/U6 
5U~1 

5182 

3811 
3871 
4112 
4491 
482/ 
4943 
5011 
519Y 
52/9 

4212 
5762 

3145 

4829 
5~14 

5189 

3813 
3880 
415U 

c··,, r.1 JLlu 

4524 
5/61 

1832 
5~18 

qt}t.:'l 
~~~~ 

3815 

41Sl 
4531 
4834 

~1.'H.:' JYJL 
t. J' 1 1 I , 

JLLl 

!:'f,-(1 
Ji Q•i 

3151 

5U11 
5201 

~578 

381/ 

418/ 

4855 
4913 
SY56 
c .. ,.,:= 
J/.Lfi'.I 

5332 

Sil~ 

•\·11•'1 
.)£/ ;: 

3848 
48~8 

~H~Y 

'.W6 
3978 
4ijH/ 
~U41 

3216 321~ 
~co~ 
~Ju~ 

•11\•'1•'1 
~QLL 

419$ 

497b 
S~62 

5245 
t:•il\,, 
.J,j.j't 

4932 

3SU/ 
3824 

.,(r(V: 
~JD£ 

jU/l 
5241 
~ .. ;+H.:~.: 
J.jJ.J 

4~41 

~q4q 
\.I J 1 .. • 

j221 
b~J~ 

4b5J 
48/3 
4YHb 
~U/8 

4~47 
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WRlDUF4X A E~G03111 418& 14241 4249 
\i~:TBUf4Y A tHlli~lir3:1~l .;;j'21 H58t1 ·}J'.3~j 

WRlBUF5X A ~~UOU1bE *423~ 
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¥iP.TBUff X 
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H 
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I) 
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A 
A 
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UUIJUU!38 

~~~UU713 
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DUl1\.H}832 
~~8Lill8•17 

U~~~U871 
1J1Hrnuan 
!1~~10~758 

iJ\1fiJU865 
~mrnueo2 

'.HL21 41:::4 
41&:~ *4172 
•tl41 ·k:f 145 

:33/'3 
Hl'f:i2 
•: ., '!'tH: 
T't'tOJ 

'""11 ;JUu 

H'l-'36 
4553 

'.H562 
42G'i 

1878 

2014 

3lbl 
%23 

416/ 
.,'l'iL. 
't.)~.•J 

·H/2 
4b5S 

536·:} 
5498 

3lb5 3188 3193 
34U2 3422 3446 
3314 3~97 3417 
45~8 

:H50'~ 

45V8 
f4559 
45/2 

346•t t•~itbb 

'.H4l '.::%2 

42~5 42~b 4207 4208 4209 *4211 
4j4U 4541 4512 4543 4544 14j46 
1886 1891 IU9b 19~1 J91U 198j 
2015 2UIB 2021 2U24 202/ 2U~U 

2UbU 2Hb3 2~fi6 2UL9 2072 2U/j 

2581 
2'3Gl 
:::n2 
%:3'3 

44'.H 
4bfi3 
'r/:B 
5l144 
!:i:Ul 
55l19 

2bB9 
29J'J 
31"/b 
Jb'ti 
:-:J •j ~·~. 

4bbH 
4/B/ 

~·.l /•J 
Ud1U 

•1:::51 4:rt9 
'tjU4 t:i:t:J 
4b'/O 4b'/9 
't /8 '3 ·:iiJ 11 
5tJH9 5llM 
54115 5·t 11·} 

•'"J{.;, -1 
LJ!i 

nis 

4 11··::·1 
,jQ.j,j 

:-:944 

44ll::: 
4553 
•lt8't 
48'25 
5H18 
541:? 
t.:t.:rtt: 
JJOJ 

C.t.:IHr 
JJOJ 

6313 6361 6318 
215U 2777 2795 3673 5511 

1%8 

28// 
:m/4 
~:·l'.::b 

44J:-: 
4~bJ 

471/ 
4851~ 

5•r.~4 

5991 

208l 2275 2292 2413 2481 2/8~ 'Jl4H 3151 
3842 3844 411J 42Jl 4289 45~6 4650 6U85 
1882 1945 2107 2126 2138 2159 2t78 2213 
2905 29JS 2916 2917 2918 2919 2920 2921 

Assembly Phase compl2te. 
U error(s) detected. 

2'32'3 2930 
29H 2945 

53% 54fH 

2931 
2946 
·" • 1 · 1 ~-
"; J J ii 
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·j..jQL, 4488 

5581 
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.·!Li..·q -ruJ, 
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2~·:t2 
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2SOU 
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4418 
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dT•J•J 
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•'tU62 

I)(~-·:.: 
.j(jljJ 

4li~;9 

4'.~~):i 

1Vili3 
;{U;}8 
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:~6'26 

.. ,, , .. , 

.jf'iij1 

.-i,'P: 
'tl.: • .-. 

4'/~1} 

T~:)J 
L:r1.-lri 
,.J.Jf("i 

·,~li)j i 

•lHJ 

·'1/J/'3 
~1'.H!1 

~i~/l 
!'1"11.. 
n~r.l\.1 

2647 
/8?:~1 

'.~ l \jj 

'.l'/t•.i 
,J/ l.i 

4]f,/ 

4'/J(1 

:"}1HH 

:Ht"1 
L '·"-''-' 
lli.h.'"" 

1925 2926 2921 2S28 

·•1t:11 
'i.l\.10 41/B <til'i 

j~j·~·1 



Hf1L~ Llstrng: i1spcJnl .src lhu FEL Ji J~:~5:1~ 1993 

~1ne - AAP~R[f 7t5S/98j EfiUL~J[ON - HSP ONLINE -

·r n Lt - ArIPE.RJf 7 l~~/B8S tllUUH JUN - H'.:ir1 UNUtJE -
•) 
i.. 

7 
8 

. ~: , .. 
i * 
;* 
i* 
i* 
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Hl 
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13 
1'1 
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1::!.. 
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19 §if ff flffll 

21 
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.l.J 
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28 
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j ZZ7:·~******~: 

:r******•}·:fi 
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11 
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:34 
35 
'.'l 
\JU 

42 
·4:3 
44 
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'Tl 
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I 
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a 
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r:;1 
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Hf I 

E.JECi 
!~CLUDE HSPEUU.SRC 
·1TfLU HSf'HHJ - H!Uf\°!~S ANll UffWnlUN'.1 
llilHll i:32 

Hf; SSS SSS f'FPl-'f'r'IJ fffH:t.ff 
im 1'1' ee 1"11'"1 ,..,,., 

l:E .J.J chJ er rr 
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HH!lHHIHHl SSS SSS ppppppp i}:Eftl: 
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!lLl UQ 
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UQ uu Utl 
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OU 

uu Lill 
UIJ uu 
uu uu 
IJU uu 
uu Lill 
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HSP - HIGH SPEED PROCESSOR MIC~UCUUE EUUATES ANll UEFlNITlUNS 

* 

bl i**************************************************************'************ 
(1J 
U\J 

69 This f 1le contains all the equates, def1n1t1ons 1 and raacros 
J~ used in both banks of the HSP code. It also contains soJe 
71 docu~2nt1on on code usage and design. 
12 



HAU: LEttng: tisponl.src '1 
,j 

Addr Ll ii e - Anf'£R 1 f" 7 l 5~i I tlH~ Ei'ilJLA H Ui! - H~;p ONLl Uf. - HSPELlU - ELlUAlES AND DEFlNlllU~S 

p 
IV 

7b ===============================~======== 
-~ I 
/1 

7" ,Q 

•)• o·; 

SHARED HEMUKY E~RUR DElECTIUN H/W 
EC0 1 s 3j05 and 35U6 on the HSP board are installed. This 
enables tne SHS.RPAR, SHS.UPE~ and SHS.RPW~ signals on snared 
oeQory source status. 

SHMERRHW: EUU 1 jlNSTALLtu 

TllLE2 rtSPfUU - ~:f.GlSlER llrJlr~lTIUNS 



HALE L1st1ng: hsponl.src rnu feb 11 13:S5:17 1S~3 

Line - A~PERlf 71~~/8R5 E~ULnTIU~ - HSP U~LINE - HSPEUU - RfGISTfR Dft·J~ITJUNS 

8"/ 

8H REGISTER E!JUAT~S 

89 ======================================== 

% 
97 
'38 

112 
Jlj 

lH 
ll 5 
llb 
Jl7 
ll8 

119 

l 'J'.l 

""' 

l3Y 
Hll 
141 
H2 
143 

lH 
145 

146 

i 
H::~wo: 

THJl-'l: 
Ttilf'2: 
ruin: 
l l:.!IP•l: 
"ftflf'5: 
"fEiiPfi: 
fHiP7: 
1Erif'8: 
T Ir1£UUT: 
wwcrn: 
i 
SHnDATA: 
SHilADDR: 
y.-· 
i. r BANK _fLl 
f' ,,,. 
_1...Jr. 

CDCSTAff: 

J 

Ct(CYL: 

J 

1J1:risrAr: 

i 
CiHf>'.2: 
END If 
TRACEP"f R: 
CUCr"flC: 
{\l'JftT~:L: 

Mi?Uii!T: 
Ai'lPCflD: 
iiflPllLEN: 
fl A GS: 
f. CflDREJ: 

r., 
_u 

mu ~·r• 1.,1 

mu :n 
HlU :~~ :} 
i:uu H:) 
mu R'1 
t!JU QC:: 

h\J 

mu .. ,, 
l'aj 

mu RI 
mu 1°10 ;•.o 

mu :~·3 

mu ;;:10 

H!U R 11 
mu 1m 

mu RJJ 

E.f.!U Rl6 
mu im 

EQU Rl8 

···r 0 11 c.i:.:u ~Tj 

tnU R20 
mu f~~l 

mu ;;~22 

mu i.)•'_1'J 
i\&..U 

mu 1<24 
mu R'-'"" • .:..,J 

::uu BiflS 

;lEAP SC~AlCH SlU~AGE 
i rEiW 
;Tuw 
;rt1W 
;ltrlt-' 
i usrn (Vi HR UE AS '.:)fCJOR CUUiHtR 
;ABUVf THO A~E TEMP SlURf lN G~l.NWA 

;TEMP REG US~D IN GllSTAT 
;COUNTER fUR Tl~EUUT UN LOOPS ;1UI 
;usrn fOR lilt LENG"fH OF Hit DATA IN A SttH!f~ 

(LARGE SECTOR UR NURMAL) 
(!HE D{\H\ rn RU1D mml IN SHARED tlEi'JU~:Y 

i THE ADD~:E::JS ro iiGCESS lil fHE SHAP.rn i1H1URY 

;REG USED fUR HlGH SPEEU REAU/WRlTE TU 
lND(CAJE fHE SJATE OF CUC CHAnnEL UURING 
REPLY TU ENDING SlATUS. 
2 = UAITING fUR STATUS FUNCTlUN 
l = WAITlNS fUR EMPTY TU SENU SlATUS WOXU 
U = St:QIJEflCt C0f1Pl.t f E 

; usrn lrl i"iiGH SPffU F:EAH/H~:nr: 10 HULU mt 
CYL ! flut!~ ro llR ! ll 1N rm: StC"flJ:~ l)A rn 

j usrn TU Hl!LU lHf. f'ACKtU Sf tH://"i RACK HI 
1::rnl 1N nit stcrni;: 1rnrn. 

i <Nln USEIJ) 
i f HE GEN mi~~ '.-) r Arn~; REG f l)X enc 
Pllll ABNU~MAL lEKAlNAllUN 
i3 fr l lJ flUL r 1 f'l.t-i4CCE'.1S 1:11n fROLLtR ~:t:1r:r:vrn 

Bl "iY iHIN!ffCOVH'.{W!J f ~!~Oi.: 
BUH l~f:Ull.JE;~y Ul P:WCtSS Ul/f)) 
Bll1 lHECKWURU ERRU~ CN/Al 
Birb COR~ECfl)Bl.E AU))RESS rn~:1rn (N/A) 
UlT5 (UNDEFlNEU) 
Bf T4 DRIVE AALFUNCTIUH 
Bil~ DRIV~ RESERVED 
BlT2 AUTULOAD ERROR (N/AJ 
lllTl BUSY 
BITU (UNDEf lNtDJ 

;COUNTER fUR Hit NUilBfY Uf CUNStCTlVt. F:~AD/tWlH.S 

i f'U lrff rn TU Tt!E lRACE BUFF rn 
jfHE CDC FUNCTION CUD£ 
;THE AHPfRIF CUNTRUL REGISTER 
j HULlJS fHt Am;·c:rn· ViiJDULE ADURES::J fUR CIJf'!iiAiWS' t re 
j HULUS Hn: ArWf.Rlf cormiWIJ 
; 1 HE AM:)rn Ir irn:rn LEW.l r;; r 1 an rn:;: cu1mArms 
jHSP STATUS FLAG BlTS: 
;COMMAND R~JECT 1 AMP UION 1 f LfK~ CUHHAND 



Addr Line - iii1Pt:nr I 1JJ/88:::i ~fllJLAHOn - li'.1P l)NL!Nt - liSPr:Ll!J - ;~f:)ilS!lR l)ff(fllf[IJfl'.-) 

147 

151 
l:J2 
153 

l~G 

15"/ 
lJ8 
159 
l SIJ 
161 
152 
16j 
1 b't 
165 

f.f IFU: mu BiTJ4 

i 
f.STCNCT: ELlU B!Tl3 

i 
F.INfV~U: ELlU B1T12 

, 
F.STPENU: EUIJ BITll 

i 
r. NS:mEVi: mu :mm 

I 

f .LNGtW: 
f. SHf {1 [L: 

f .GnPStc: 

t!lU BI r·3 
mu Bne 
mu urn 
mu BrrL 

r. 2rn1: mu Blf::i 
F.LRGSEC: ELlU 8114 
f.RDERR: ELlU BlTJ 

179 lf" BflfJK_£0_0 
18:? ELSE 
183 
ll3·i 
185 
186 
!87 
l88 
JB9 
l '30 

i 
f.CNCTD: 
£N0If 

, 
CURUNll: 

l '31 [f BfHH(_tQ_\l 
l{fl ELSE 
1'38 
l '3'3 

(;f'f'ULL: 
CF'UlCl: 
svs1:~c: 

UEAIH1fir~: 

!-:iW IF 

mu Bln 
EllU Blfl 

mu f:f'.~ 

EllU :nu 
mu 1<::;1 

i VALUES fUR UEADMAn f lnER 
i 
bifflilEl: 
urnrnu: 

CLEA~~u uu E~lRY lU CKAnPSl 
~:;:-:r 1rl CiUHiPSf [f SHiTIJS CIJr1rnwrn Arffrlf [llfl 
STATUS NUDlFIER, C.U.E., U~ BUSY. ALSO lF 
srArus ACT[UN UAS = r, UR RECOVERY AC"f (UN = 4. 

;USE 1HE CbCl FIFO 
st r { j"j \W [ rts Btf o:~E CAi.L rn f NC:~Et'L y rn 
frH:BLE HIE CDC flf u mirn A f.'.H'L y TU A ~lk I H: 
fUNC"f lUN IS lSSUEU TO CDC. 
CLEARED IN WRITE AfTEX RETURN FRUM FNCREPLY. 

i srn rus fLll{ CUNrlECrtD Uil [ r 
CLEARED UN ENTRY lU CKAnPST 
SET (N CKAMPSf TO INDICATE THE srArus WAS 
fRUn THE CUNNEClEU UNIT. 

;INfERVEnTIUN REQUIRED DRIVE STAfUS 
CLEARED ON ENTRY TU CKAnPST 
SET IN CKAi'lP'.·ll "fO UlU!Ul1l fHf SrATU'.:) 
H{iU A f:tCUVrnY f\U l ON l!f 6 ( l NTV f.:f Ll) 

jSTArus Pt-:IlDING rnOVi Arwrn1:: 
SH H: StH:'. 1 r\rf\U 1 Wffit rWUHN!:S ~llltN 

com1Mm ( m rnsurn rn ArlP. cu::1M:n 
i N CKMirS"i Hllt:N ~n A·r us c 1: l) w:t. I vrn. 

i uuw r sw4~E s;1A:<rn r1i::rnlirr. ALL uR r rf.s ; ·.~ill 
HI SHr-ltil IH l.l. (:ili UHL y HI Ou~: mm UWY, 
NH r rn rm: 1J n1r:i~ ui rnu~' s r1EnURY. r1.A11 
BASEU UN RfUUEST tXOM THE OlHfX ClRL~. 

i (NUf USED> j1U1 
jLUNG REAU/WRIT~ nUUE ;2~1 

i s1rnxrn i1til0:,;y GIJT Ml tRXIW i 2\H 
i G{if' Sr"CTW~'. nUDt 
;2:1 lUTE~LACE MOUE 
;LARGE SEClUR (NOS/VE) ~OD~, D=NURnAL nUDE 
i H:!W:~ IJH REAU 

;CNOT USED) 
;UNIT IN CURU~lf rs CUHN~CT~D 

i (NOT USC])) 

jTH~ U~ll CONNfCTEU FLAG 

j 2\Jl 
i 201 
j201 

l CUC l POt-U cu~:~:trHL y BH NG f'[H.LEU jl f 
i CU!:I PIJ~:r cum·;i-:cr::n rnESE~'.IJEJ)) (f Mf{ i lt 
;HOLbS THE CUNNfllfb SOURC~ PU~T 
; HOLDS fHt Cllfii!tCftD Dt'.il" f'il:U ,, 
;CUUNlEU FU~ UfADnnu TINEU~f 

; LU~l UXD~}: liEADnfrn Vl.\LUt:. (RfG l SlUO i 1'.~11 
i H flHi rnrntJ: DUiDrtH-l VALW: (LUC11L f1tf1) j ·,:~H 
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u 

Au Jr Line - AMPERlF 7l55/88j EnULAf [UN - HSP ONLINE -

~l19 

~lU ; MAC~U TU INITIALIZ~ D~AUMAN RfGISTER 
211 ; ilUST Bt LlUiCK, i~rrn nusr SU m::iDiH\!'; ru :]{Hlt 'hiLIJt i1S l)IJfU1El iiB!lVt. 

I 

Lln~:INn: flf\CfW 
I.Mm \3!fl2 1Uti-\DflilN 

l llLt.2 HSFELlU - HlGH SPi:lD BUS FtWC:t:SSING f uun'f!:.S 

1'.0{•1 ,,,,, 



:mu-: Ll·;trng: lFiponl.·;ri: 

iicldr 

218 EJ~cr 

219 
n~ till::iH sr·~rn BUS PO~n f'rWCf~SSl NG f.UU{HES 
221 ======================================== 
....... 1-'t 

.LLL 

223 PURT SUURCE AND UESTlNATION SELECTION 
224 -------------------------------------

SYSf'U{f: mu 
Sl!I1f'U:rf: mu 
CDCP.A: fflU 
CDCP.B: mu 
CDCf'. C: EUU 

231. CDCP.D: EllU 
ArlP. PORl: mu 

23•l 
2:~:5 SYSf'tWT 

238 SOURCE STAlUS 
23'3 j 

l-"!f". 
11HU 

Htd 

H~l 

u:;2 
Ht4 
H:~8 

Hftf 

i SYSffJl f'O~T 

i SHARED 11Efrnl~Y J SHH US BUFfl:J: 
i l s·i CDCJ BUiHW 
i 2ilD CUC { BOAlW 
13RD CUCJ BUARU 
i •t f H me I BUA1rn 
;AMPERif U-BUS JNTERfACE 

i l E 
jlE 
jl t. 
j lt 

24U SS.ll{fiii: mu Brill ;!lBPA~:H:x 11 , BUS rAf.'.lH rnrnR, CACHf DA°IA f}'.f.'. 

241 SS. Mrnt: tllU lH r l ; CIKHUl .. IJC;1L i'lHJIJ:U I.IHI HYrt 
2•l2 SS. !HWH: f.UU Bm. ; UiCril:.!LUCAL nHili~'.Y HlGii WOE 
243 SS.DSTRf: ELlU 8If3 ;CDC DEADSTA~T FLAG 
2H ss. f.RR. n: mu Bif 0111 ; cM:t1rn.ucAL m::n rnr: ;iASK, B ns U-f'. ; nn 
:24:1 B rrs B-lJ UJN ilWl H~)f' '.}\! UCH l si:-n ifll.l 
2% 
241 CUUT~OL 

i 
SC.BANKO: ELlU H&~ 

SC.BAnKl: EUU HG2 
251 

j BfH~K Sil I ·1 CH LLlllrn H{\Lf 
;BANK SWITCH UPPER HAL~ 



HiiU-~ Llstrng: hsponl .sri: nm f2lj ll l'.3:55:1/ 1'3'3:3 
,, 
;) 

Adur L1n2 - AMPERJF 7J55/8B5 EHULAllU~ - HSP ONLINE - HSPEQU - HIGH SPEED DUS PRUCfSSING EUUATES 

25/ 

26U 
•",1(..1 
.:..uJ 

2&5 

'1.&l 
2U 

214 
T/5 
27& 
211 

E.Jff f 

SHARED H~MURV I s1n1us BUFFER 

I 

i sou:~cE s rn rus 
I 

SHS.(\lJf.:L: 
SHS. i10l?H: 
SHS.DolA: 

SilS. !\PAf.~: 
SHS.Uf'tll: 
SHS.Rf'O~'.: 

SHs.rn.n: 
Wi£ 
i:r~u If 

f 

i COIHRIJL 
J 

StiC.RST: 

uw ~no 
mu Blf1 
mu u n::: 

mu Bn::-: 
t!lU Blf4 
mu Hl"iJ 
mu Bm i 111 

i LlltAL ilf.:lURY LU~J A!JWfSS f'{Hfff Y H~rWR 
i 1.UCAL iltrilJ:rt H [ IJH 1rnn:~f:1s Pi4lU rY rn:w:~ 

i LUCf\L. (1Hlll!~Y lJA'fA f'(.l~:nY tr~fWR 

j f\tillJH f'{i~: n y H'.fWr·! 
; 1JH~N CA81.t 
;XE~Ul~ PU~fXfU UP 
;ERRIJR MASK, 8IfS U,1 12131 4 

;ANY CUNlROL RESETS ERRORS 



ll{\Lt U·3t111g: hsponl.src 

Atltlr 

I 

; CDC[ Is 

283 SOURCE STATUS 

2% 
28/ 
288 
2U9 
2':Hl 
m 

293 
2'H 
295 

3'-11 
3\12 

i 
Sf UNC: 
Sl)CT IVE: 
SWf\CT: 
SfULL: 
SErlf'TY: 

mu BITO 
EllU iHfl 
mu Bl n 
tuU BI "1:3 
ELlU Bl T•l 

FIFOHEHP: EUU Blf5 
mu BlT6 

CPA~ERR: EUU BIT/ 
BJTS 8-11 CUNTAlU CDCJ 

DESllNATJUN SlAlUS 
i 
; SFLJ;1C: mu n1rn 
;Sl1CTIVE: t!lU B!Tl 
;SJNf1C"f: r~LlU Bl.f2 

; SfULL: E!lU Bl r:3 
; StrWTY: ELlll BlH 
lU\NK l triP: ELlU Bf fj 

mu lffif:i 
f.IJU BirJ 

; 
; CUNfXIJL 
I 

c. f lfO: mu Hlrn~Ul 

C.ACT: HlU HliUU~JH 

C.DUS: EUU H*8Uli~l 

C. liH,Cl: rnu H~~)\1\J0 

1\ 
.i 

;CUC fUNCTlUN P~ESENT 

i CUC CWHlilEL fiCi { 1Jt: 
;CUC CHAN~EL lNACTIVf 
i CDC CllAmltL FULL 
; CDC Cl:l\WJf_L Ei'lP"fY 
;f (fU IS NUT EAPTY 
i UWl USED) 
; CliAilNtl Pni< ( rY tRl~il!< IJN enc CHiHHitt [ il 

LOWER SUlTCH 1 S~TTlNS 

;CUC FU~CllUN P~ES~~T 
; CDC Clil1rlNEL liC"f I VE 
;CUC CHANNEL lNACTlVE 
; enc CHArm::1. ruu_ 
;CUC CHANNEL E~PTY 

;BUFFER RANK l EMPfY 
i rntn usrn) 
; (ilOf US::H) 

;HH\Bl.f HIE flHI 
j :Jf::r ACf f VE, nor1 1 "i Sff UlACr!VE 
j D 1 Sil BL.£ D!::"AUST MU i-"Rllri Hil s f'O:rr 
i N!Hlt Uf fHt AHOVi: 

j Jr" 
jl r: 
i n· 
i lt 



H(ilt Ll·:;trng: h·:;poni.src fhu Feb 11 I3:j5:ll l~~J 

Llnci - Mlf'ERJf 71J5/88!:i Ei"lUUl°rJUil - llS!-' UNLlNE - HSPU!U - Hi GH SPfflJ BUS f'tWCi-:ss HW HWA ff S 

EJECT 
1 

Jr5 
3lfi 
Jl/ 
318 
:31 '3 

; tHWERif I UBl 
j -------------

; 
; suu~tE srn1us 

11'1··· 
JLL 

3~4 

J2:::i 
,..,,,,, 
.:rLO 

:m 

SLl:U: 
SL BK2: 
r5!U: 

i 
VAL Bf~l: 
DA r. BK2: 
f.:::n OlliD: 

I 

P11:< 1. lWY: 
f'AR'..:'..RIJY: 
PAR:3. ~:UY: 
AtlP. P. tR: 
tNf AGS: 
SU?\UT: 

mu BlH1 
ELlU Bl fl 
mu BlTl 

t.Llu Bl "f3 
::OU B (f-:t 
Hlll Brf5 
HlU BUG 
HW Blf/ 
EUUBirH 
mu u119 
mu B am 
mu un 11 
mu B nu 
tau Blll~! 

336 AS.JNP.M: ELlU HRH71B 
'J•)7 
.J•..ii 

338 j 

339 ; DESTlNATION SfAfUS 
34t1 
,,,, .. 
.J't! 

343 

348 

o"ll."fl 
JJU 

REG.B: 
I 

AUUH:UY: 
UDREU: 
ff Rtu: 
SE flJDl<: 
HlULD: 
ff. ilblf': 

~:]l j 

£QU BITU 

EUU BlTJ 

EUU BIT2 
tuU Bl r3 
mu Bl H 
~ilU BIT:5 
mu Bl Tti 
E!JU Bf rJ 

3~2 AD.UUT.n: EUU Hl~~H7 
•\t:•l 
,jJ,j 

3~4 i 
3SS i CUnTRUL 

'"IL:'"I 
.:;J/ 

3SJ 
362 

357 

~IC. DIJU:<: 
At. D lli~:: 
EFUH: 
CL~:ff J NT: 
S rnfLG: 
fflCOUT: 
n11rAour: 
AC. Llf\CK: 
EISHH: 
URSf'TU: 

mu Blrn 
rnu n1ri 
mu Bl"i2 
mu Bl r3 
mu BlT4 
EUU BIT5 
HHI BIT6 
mu Brn 
mu Bl rn 

mu BITlU 

i STA"fliS tlU?D Hl BANK l Uf Ar-IP Wk~J 
j s fiHUS \JIJ:rn Ill BHf.H( 2 l)f ArW (N rr::ff 
i Rt:SU ·1 Ht l if! H'.tWt-'l CUND l Tl UN 
Aim rnrHJRI: mt: s rn ms 1-m:,:u srn r 

jlJATA WUXD lN BANK 1 
jUAfA WOUD (N BANK 2 
i~~r-·sn 1/0 Cll:,WlllUNS A:~ll l){f!A f'{\HiS 
i UHH IJSf::))) 

i ( i~ln US!:U) 
jDATA PARCEL l ~EAUY ru REAU 
;DATA PA~CEL 2 ~EADY TU READ 
jUATA PARCEL 3 READY ru READ 
;PARJlY E~ROK ON AMPE~lf WURU 
jAfiPH:If HAS NOr lHSABLtD rm: U-BIJS 
;AMPE~lf WUAP lS IN PRUG~ESS (UbREU>UDACK) 

;ANY 1NPU1 READY STATUS nASK: i'..:'.Ul 

UAL BK 1. IW BlU 1 f'A:H 1 PM2, UR PAl<3. ~:DY 

jDAlA TU A~PERlf IS IN THE LUWER 12 BITS 
Of THE 36 Bf T UURD (REG Al 

i Dr1H1 rn An?H:lf IS IN THt. LU\lrn 24 Brf S 
UF THE 36 BIT WORD <REG A AND REG Bl 

;hATA TO AnPERIF lS READY FUR OUTPUT 
jAMP~Rlf RELlUESf OUTPUT OAfA 
j{\i'lf't~:lf ;!:EUUES"f fUNCnou UOrW 
jAAPERlf REUUESf ADDRESS UORD 
i Arn-'fJ.:'.If f.:tLlUl::Sl Bl.LICK i /0 
jUUfPUT f IFO ~ur EMPfY 

;ANY UUTPUl WAlll~G SlATUS MASK: 
xr:G. A n;;: B, 1;ounrnY, 1rn fr. Ni:rw 

;WKAPB lHE U-HUS fUX UlAG 
l fURU:s uu f PU r DAr A Rrnut:s r f"O:~ ))f AG 
i fORW:i lrJf'UT DA rn f:EUUf.S-i nm u iA(i 
;REUUtSTS AMP ru CU~N~CT fUR FUNCf (UN 
jCLEA~ EflNl TA~ LINE 
;!NfURAS AMP THAT AN ADDRESS WURU [S AVAIL 
;INFORMS AMP lHAT A FUNCTION WURb IS AVAIL 
jlNfURHS AMP fHAf UAfA rs AVAIL 
;DISABLES 1HE AUTUMAllC SENIJING Uf lDA 
;!HfURnS AHP THAf IHt t[ UAS RECElVED 
;lNfDRAS AMf' lHAT U~TA lRANSfER HAS STOPPED 



HALE Ltsttng: nsponl.src 

?lddr 

368 f lfUCLR: i:uu 81111 
~hY nc.~EStT: EUU Bll12 
:3JIJ 14C.UA8u:: fUIJ BUl'.3 

HSrHHI - Hi GH Sr'ffD BUS r'XOCfSSliJi:i HHliH!:S 

;t1.i:M::1 ::rru Mm ;;:til :1 1 :~ 1 Arm cu:: v1iun n;1rn 
i liffWUiS {HW HJ k'.!-Sf:'f i'I s cwn:-~(J!.LI:.~'. 

i 111rn:ws MW fl !Ar 1w: HSP (S lHSirn!J:l) 
:fll 
'.f/~ lllLE2 HSPEULI - CUMMANUS I fUNClIUNS 



Adclr 

fhu f°2b ll l'.3:55: ll 1':"1'33 

llne - Ai'1f'£l0f '/1:15/88~ EflULfnl UN - llSf' O:~Lli!£ -

31:3 
3/ 'l 
37~ AnP£~JF I SPERRY fU~ClJU~ ELlUA1~S 
31& ====================~=================== 
3Tf 
378 
3/'j 

383 
3811 

i 
Af.~UU~: EUU HUD~ 
Af.S~nSE: ELlU HJU4 
M. Sf.fK: mu rW1!J 
AF.URf: EUU HCUU 
AF.RD: EUU HOOE 

38j CDC FUMCf lUn EUUAT~S 

jNU UPERAllON CU~MA~U 
;SENSE I/U COMMAND 
;lRACK PUSlTlU~ RELAlIVE SEEK 
; tll~ I rE Dil r Ii C!Ji11'1i~ND 

jREAU DAlA CU~MAND 

38S ======================================== 
3B/ 

~)1J1j 
•JIJ J 

3% 
:~'fl 

··' j ·~\ 7LtJ 

4H 
'413 
41& 
'ti J 

j 

er. mer: 
Cf. St):K1: 
Cf".Sf.EK2: 

i 
U .RU: 
cr.ti:H: 
Cf.lWTV: 
Cf. J<DCi·J: 
Cf. UPC: 
Cf I DD:\E:): 
Cf.GSTf~"f: 

CF .Dsr1n: 
i CUNl 
Cf .DSKS: 
j HIT 
CF.RDADR: 
Cf .UREL: 
Cf .RCADR: 
; fLAIJ 
u. xsrnr: 
Cf. f~DG: 
Cf. l·!R fl.l: 
Cf. \JRTVG; 
Cf .RDCHIJ: 
Cf. RUF {\C: 
Cf .~UIJM: 
Cf.BXRU: 
l~f. BXl~lrf; 

U.rWf': 
er. u:HL: 
Cf.¥Jf(fVL: 
Cf. HRTP: 
; ~:DSH 

; ssrnn 
Cf. l:CNCl: 
Cf I Birn: 
Cf .BURT: 

WnBD 
SUlDR 

E.l!U 
tllU 
U!.U 
E11U 
EUU 
EIJU 
mu 
mu 
£QU 
mu 
mu 
EUU 
mu 
ELlU 
mu 
t!JU 
mu 
tuU 
mu 
EUU 
EUU 
mu 
urn 
tQU 
mu 
tu!J 
mu 
mu 
ELlU 
tLlU 
mu 
mu 
mu 
;:uu 
~IHI 
L...l:;~t 

EllU 
mu 
mu 
mu 
EUU 

UlHrnU 
l.1:HH1l 
LlrtlW~-~ 

Ol~~lU3 

Lltf~lli4 

uumVi 
Lli-l~itlb 

UtlHH 
U~~IO 

U:~~H 1 
Qrt~J.2 

IJUU13 
UttU14 
U~UlJ 

U\lU16 
u;an J 
u1m2~1 

UitULl 
lHt022 
U~H~2:3 

U\Hl24 
Q;te2j 

Llttt1L5 
IJlHW 
b!rt~3~ 

ll!t~31 

lHt~31~ 

l);~\JJJ 

!:.!u~:N 

LllHB::i 
LltiO:::b 
iliHW 
QitUtHl 
UlHHl 
U~Vi~t2 
I]''!.~·•·) 
u. ir FJ 1' ~; 

!:11tUH 
Lltt~•tS 

Urtl146 
Ll!f~itl 

cormr:n 
%EK l:l 

S!-i:J'. ~: l 

RHID 
ll:~IfE 

wm1 Vt:rdfY 
:mm CHECK\lURD 
OPERAllUN CUM~LETE 
lHSnBu: i))~ m :~ESERVC: {844) 

GH·irnAL srnrns 
i DETA(LED srnrus 
j ((;Uifl lNUE) 
i U:~UP SEEKS 
; 1JLJt,:11A'i f'ACtU 

RETURn OR[VE ADDR 
URJVt RfLfASE 

i ~ETURN CYLINDC:R AUDR 
i (CLEAR/S~l FLAW) 
EXTE~DED DEfAILED srArus 
~:mu GAP St:C 
Ill~ {'it GAP StC 
WRITE VERlfV GAP SEC 
READ Ci!ECK\IUl<n !liW SEC 
f.:'.tAU fACHWY UAlA 
READ Uf lLifY MAP (8441 
BLOCK XfER BUff ER READ 
BLOCK XfER BUFFER UR!TE 
REAU PKU'iEClEU SfC 

l·Wrif VfRlfY LAEil Sf.'C 
; URlfE PRUfECfED SEC 
i i}~r'AD SHU RT) 
;(SELECT STRUBE ANU UffSEf) 

CU:Ar.: CUNNt:t:'f tiJ At Cf SS 
BUfi-l:~ Ri:An 
BUfffR Wffft: 

I 

j(URITE BUFFER TU DISK) 
;(SCAN CYLINDER ADDRS) 



H{;~_.l:. Listing: i-isponl.src lhu Feb ll J3:55:JJ I9Y3 

{iddr Llfl2 - MPtrUf /l::i5/8HJ :::riuuH (!Jil - liSf' IJrllfflE -

,q.·, 
~r ... j i. 

,:1'-''1 
'"' 

-~ • \ ·1 
'j.) i 

.1'tf1 
't,ji) 

:}:J'3 

Hl 

443 
444 
445 
44b 

4if/ 
44H 
44':1 
450 
it5J 

452 

454 

456 

(JU"f CH 
X C\l'.JLl 
1CHS·1 
C:CHIJC 
1Sf l8 
ff Iii 

; liHln 
Cf. tClllJl: 

i /'lllr-".) 
dJili 

Cf.r·1Atff': 
Cf. lNDD: 

lliM 

t CL1L.• 
t i....hl\. 

Cf. fALD: 
; 
Cf TAB1·1AX: 
i 
CfSf'C. n: 
CF.ALDO: 
Cf. DOST: 
CfDSK. i1: 

i 
Cf".nLDPP: 
i 
Cf .£CIW2: 

mu UlHlJll 
mu 1J:rn:·H 
mu u;;;'J~J~: 

1:1w LliH}j'.3 

HW u~rn:A 

EUU UH~j;} 

H~U rrnu:i& 
mu O!iW5/ 
tULl Llil(lf,U 

t!JIJ 1Wl51 
mu UtiU&2 
EUU OiHJ6:3 
tLlU lrnUb4 
mu lllt\Jbj 

mu O\illb5 
mu U i~~JG I 

mu Q~l1b/ 

t.UU QU770~ 
mu Q~t~~ 
mu Ll ti:l~j~J 

mu Ll~IW 

mu Utl4H 

mu Q;t?f'.li 

i (UUH'U-1 U:J f'~'.UW~ CHW.) 

; (txWHt uirnL tm:m %1n 
i (lNf-'Li'I f'!WCS~'. CHN!. s·inHJS) 
j{tCHU OIJfPIJf CiiNLS) 
; ( lSSL!t 1-'~:0CSr{ fUiG PlilSt} 
i O:NAHl.E (NPU"i CHNL f Ii!INIJ) 
;(lUPUl llHlNG DATA) 
i tGHIJ um: !JORI) 
i --
; (AIJfllUIJflP) 
i ~A~lPULAlE f~UGSR 

; lNPUf DlSPLAY DATA 
j(llnE DlffERENGE CUUNTER) 
i --
j (fURCE i'..Rf{WO 
i lNf~~LUGK AUTULUAD 

;MAXlnun fUNCTlUN o~ JunP TABLE 

;SPECIAL FUNCTION MASK, 017XX, SEE NEXT THU 
i AUTULUAD FRUM DISK, LlttXX 
; DlSK Di:ADS'fARl, u;mx 
;DISK HASK fUR ABOVE 

AUTOLUAU FRUA PP 

ECHO ONE WURU, 2ND DEflNlTlUN 



HALE L1st1ng: nsponl.src rnu Feb 11 13:~S:I/ 199~ 

Line - ANPERIF 71~5/88~ ~AULAllU~ - HSP U~LlNf -

4j/ EJtCT 

•}J'3 Df.: [VE REUi rm co; is r M; IS 
4SU ========~=============================== 
4bl 
4S2 CbC 1155 reaU/vr1te lengths: 
45:~ 

4bil Sfi1al l sector u;us, iWS/BU: 
46S 322 x 12 b1t ppu words = 483 x 8 bit bytes 
4SS 
461 large ·:5ector (il!J'.3/'Jt): 
4bH 1376 x 12 b1t ppu words = 2064 x 8 b1t bytes 
469 large sector d1v1ded into 
470 four 344 x J2 b1t ppu words = four 5Ib x B b1t bytes 
4/1 
4L: 
4/3 X~C I HSSH sector length: 
't 7 't 
i/j on Challenger (([ was 
476 112 x 36 bJt words = 504 x 8 hit bytes, not enough 
41/ 
478 changed on 70~~ to 

116 x 36 b1t words= 522 x 8 tit ty~es 
48ll 
481 H1gli Speecl :\eact anct tlnte processrng: 
48"2 Thi:: liSP cone at mates consequ1 ti Vi~ enc read or wr l te tune t ions 
483 into a single xnc read or ur1te function, whenever possible. 
484 A very large 1/0 word count is passed to the XMC on tne f 1rst 
4BS read or write, and then tne HSP uaits and concat1nates all the 
486 foll0 1Jll19 r2Jd or Wrlt2 functlOilS as part of tile first XflC 
487 read or write. When a non-r2ad or write CbC function is 
488 received, tne XMC read or wrtte is truncated. The word count 
489 issued to the xnc )5 the largest value that will fit in the 
49H 16 bits allowed for tnat field, tnat is a cu1t1pt2 of the XHC 
4':ll sector lengtt1 of 116 1 ~itnch is 5fA x J 16 1 or 6~424 1 or ft9U 
4'f2 i1EX. 

4'H 

4'3:5 
4% 
4'3/ 
4~8 

4'3'3 

j 

CYUlAX: 

SfCHlAX: 
LSl!RDIJAX: 
SSURDHAX: 
MiPSECSl: 
HSSECCNT: 

HSllDCNT: 

mu 8'li: 
~!JU 4~ 

mu 32 
mu 34,J.-1 
mu 3n-1 

;MAX CYLINDER ADDRESS 
;MAX f~ACK ADDRESS 
;MAX SECTOR ADDRESS 
;nAX LAi<GE '.:JECfUl~ \-JU:W, :3-H 12-BU \!:~US i lt 
; rlAX Sl'lALL SECIOh'. !H!IW, 3i'i U-Bn UXDS ; iE 

ELlU 116 ;A~PERIF S~CTUR SllE, llG ~6-Blf HURDS jlE 
ELlU 564 ;HAX NUHBER Uf SECTORS lHAl NAKE HG~U 

;CIJUNf <= ffff. 
EQU HSSECCNliAnPSECSf;AAPERlF HURD CUUNl ru~ HlGH SPEED XfER;1£ 

;u\:~l]l:ST mJU Of 11& <= Ffff i 1i-: 
j FUR BU ff ER f:iiUT l NES 
S~CLEN: ELlU J4/ ;tl .. 341 cue im:rns ( i 2 B U'.·D, i 1 s:d-1 



ilAU: U·;trng! l1sponl.·.3rc 

~ludr Llne - Haf't.Rlf 7155/885 EnllLOTIUN - HSP LJrJL) m: - HSPEUU - AHPERIF/HSP lRANSLAllU~ 

E.J!:'.Ci 

51~ A~PERIF/HSP lRANSLAllUN ELlUAlES 
511 ======================================== 

513 Tne 36 b1t Araperif uord to/froo Amper1f is broken doun into 3 
:Jl4 parcels 'oy t11e HSP. Eacl1 of tl1~ parc~ls 1J1tl contain 12 lHt·s 
515 of the Araper1f word in tne lou order hit pos1t1ons. When 
Jlb reading fro~ AGper1f or wr1t1ng to A~per1f, r2u1st2rs f~MPl 1 
:.ili' HJif'2 and T!:J!P3 contain parcel 11 "l anc1 31 respectively. 
::)18 

51~ 

L:•"t•"t 

JU .. 

t. .... , 
Jl"r 

521 
528 

...... ,,., 
J,j J 

540 
541 

P.mper1f bits '•C.. ,)J - 14 Amp er l f DltS 
... ,, 
f . .j - It'. Ai-;iper 1 t tH ts ll - llll 

•1 •'\ '\ •) •l '1 
,) J J •.J .i J 
r.: 4 'I "• ) l1 J .j L 

; : 
i - : 

;Status I I 
I I 

; Hord :c: 
j(tO : T: 

i -· I 
I I 
I I 

1 2 2 2 •) 
.:.. 

9 0 7 6 r.: 
u J 

I : : I ; I I 

iStJtus 
; Act 1 on 
: t (fJ. SA 
:-------i 
I i : I 
I I 

2 2 ·:· 
l.. 

•l 'I ··.1 
.j i... 

2 •) 1 l .:.. • 
1 ll 9 u u 

I I I I I 
I I I I I 

:-------i 
:Recovery 
:Act lOil 

:-------: 
i I I I I 
I I I I I 

i l 
"} f, I 

i , l l 0 u u u I~ ~) u tl u !l 
I •J ;·1 

c 4 '-' L f1 r. II .. , 
b c.. 4 " 'l l ~1 d .... tJ J (I I J .... 

I I I I I I I i I I t I I I I I I 

I I I I I I I l I l I I I I I I J 

:---------------:---------------: 
Status Byte 01sk IJn 1 t 

: {l e c I:! f• n u u: ,_; 

: r fl u ~ , .. ,. ... r1 t[Vi.Uilf r oJ c. c. ... C.1 

:---------------;---------------: 
I I ! I I f I t I I I I I I I I I 

I I I I i l I i I I l I I i I I I 

i---------------; :---------------~ :---------------; :---------------: 
;Sense S:~n se bytes II Sense oytes tr Tl 

; Byte (; 't, (.) 
1 J 

!; r. 
VJ u, .JI J1 

;for oat l2, 16, 20 l3, II I 21 
:---------------: :---------------; 

; Cor.wanu: : 
; Hord 
i (ff) 

I I 
I I 

~ - : 
I I 
I I 

t I t i I i I I I t I t I I I 

I I I I I I I I i I I I I i I 

lhs}; Un l t CoinmaM 
Co lie 

:---------------:-----------: 
t I r I I I I I r 
I l I I I I I I I 

I I I I I I I I I 

I i i I I I I I I I I I 

;1 1 i 1 1 i o o ~ ~ u u ~ e u ~; 

Sen-:;e ljyte·; ., 

2, 6, JU, 
14, 18, n 

;---------------: 
I I I l I t I • 

I I I I I I I I 

Sense uyte·; .;~ 

3, ./' l l, 
\;)I l 'j I ;~;3 

I t i t I I I I I 
I I I I I I I I I 

:-------------------------------: 
rr ans f 8{ 1_2ngtll 10 1~0(i1·; 

or 

:-------------------------------~ 

S44 ;5 4 3 2 1 H 9 8 7 b 5 4 3 2 ~: 

5'16 
~4/ 

54'3 

554 
555 
l:C..'f' 
JJD 
..:c 7 
J.J, 

H:1f' parcel l ( rn TEriPI) 

l l 1 
5 1 j 2 I ~ 9 8 1 6 j 4 1 2 

HSP parcel 2 (1n l~nP2) 

f.~ I 
t}f 

~ 4 3 2 l 0 9 8 7 6 5 4 3 2 0 
HSP parcel 3 C1n TEnP3) 
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Un2 ·· il11Pc:R lF /l:i5/8:fi trilJUH {ON - HSP ONUIH: -

c1···i 
JO,j 

5&4 
565 
566 
56/ 
558 
55'3 
57U 
571 
572 

t.:n ... 
.JDL 

51\'1 
Q,j 

585 
587 
c:no 
.JOU 

59~ 

:· I~ Ii 
Ql'Jij 

bl2 

AnPERlf El I STATUS ~ORD EUUATES 

i ntlSK o.:· I\ BJT 
fU'l. UfH f: mu 1mJU1F 
EI.Utx: mu Bl"fB 
tf .UCK: EOU Bir'3 
£1.D~: mu BlTJU 
EI.CE: mu Blfll 
El. BUSY: mu Bl HJ 
EI.CUE: ELlu llI i"l 
El Sir'IUD: ELlU Bl"f2 
tr.AHN: mu B{f:J 
EHi.RA: mu tHt~'.::Cli 

flfi.SA: EQU }l:HlU3C 
£1Xf: mu Bl rt 

w:uvrnv ACTlUN 

i 
f.'.a. NONE: t:uu rm1au_sru._t. 
RA. wa Iri: mu irn~rn UHL _.s 
~:n. DfffCK: mu H~HW2_SHL_& 
XA. B"ff(?f: mu Hlf0U'.3_SllL_6 
f:A. CnDRJ: mu iH!~a·;._SHL_L 

1;:A. ;;:uurn: mu 11tiU1l:J_)HL_5 
Hi. lifi~'.U: HlU iltt~Hlfi_SHl._& 

l;:A. BUPAF:: tUU H~~JUl .J)HL_6 
r:fi. tuCK: mu HiH1~18_SHL_b 

}~;'L PDCK: t!JU H~U\~'3 _;~HL~S 

rm. iWF:t.c: mu rrnmrn_s::L_& 
i~A.EnV: £QU Hlt0UBJHL_6 
k'.{\, fJVCf: mu H:t~~C_SilL_b 

~:ri.UVCL: mu H~lO\JU_sliL_S 

i mu H~flOt_S!IL_& 

~:A. UCPU! mu Hir1JUf _SlR_f, 

PARtt.l. 1 Dt:St, 
j p:~ I Ufl Ir i;urrnrn 
;P3 1 urHT EXCfff IUN 
' •) .. ~ un1r CHECK 11 ,; I 
.L)') Di\JlCt tiW I' VJ 
,()'J 
J' UJ CHANNEL Erm 
;PL, BUSY 
;P2 1 CIJilTRUL IJN!r i:rrn 
• t)"1 
I'.._, srnrns nUillflER 
;PL, iifftNl"lOil 
I (i") RH:OVERY ACTION ,, .... , 
i Pl I srnrus i~Cf flW 
jf'l, UtMmEL ·11WNCA"f I UN 

HlUATES 

;NU m:Ok'. 
; wrn1 um rn urn 
;DATA CHECK, tUR~~CllBLE 

i BAD nrncK f'JJUHt:~ 

; cum1mHJ r::u £Cl 
; imrn urni-:1. ~:f:!lu ! x~n 
;JNlERVENllUN RfLlUl~ED 

i BUS OU r PM'. [ f y i::~:~u:~ 
j fUUJf'ritf{f CHECK 
;PERHANENf DAfA CHECK 

ti r~ ti tmr 

l:l -
8 
'3 

Ill 
ll 
12 
1 :3 
14 
15 

18 -
:~6 -

l\t: 
,j.J 

j NU h~Cllr.'.D fl!UiW 
;ENVIRONAENTAL UATA P~ESE"T 
;UNLV VALID CUPY FlRST 
;ONLY VALID COPY LASf 
; ( Nu·1 usrn 

Bl"iS 
J 

21 
2'3 

;UCP (LU-B UlAGNOSTIC REUUEST 

STATUS ACTlUN EUUATES 

SA. JiN; mu rlt\D~l1_SllL_1. 

S{i. PCHG: EUU H:nm1_SHl_j 
SA.RDLAB: EUU Hti~02_SHL_2 

Sil. COLL: E!JU rrnUU3_sHL_2 
Sl'i. SK: mu H\t0~14_SHL_2 

Sit SKC: tUIJ Hi~005_SHL_2 

SA. h'.t-lC: mu HttU~& _SHL._f 
SA.SC: mu :-mm/ _)HLj 
SA. SlUt: mu H~U~H_SHL_2 
'.]A.CfS: 1.:uu H~lH1'3_SHl._2 

Sft n: nm HiHH'.lA_SHL_L 
S{l. SB: EUU ll~U~B_SHL_2 
j mu HttU~J(:_StlL_2 

SA. B!Jf'AR: mu IHJ\lU_'.3HLj 
S{l. CDCK: mu HfiUt1£_SHL_2 
s A • trrn Vi : rn u H inrn r _;·HH. J 

; INVALID 
i PiKK CiiAnG;: 
;REAU LABEL COMMAND 
i EF m CULU S fOil 
; SffK INll HlTtU 
; StEK CIJiiPLfltD 
j~EAD U~ W~ITE CUMPLET~D 

i SEilst CU&'l.tTl:lJ 
;SENSE I/LI COMPLETED 
i CHA:m~L rnur iU4 r {!)fl l)j.j %iiSt COi1W\ND 
j CHANtffl. HWNCAT ION 
i i~C!li.J! :~~r: :-J::nst !3Y rt:J f l)j~ UiH r CtitCK 
j (N(rf UStu) 
;BUS UUf PAR!TY ER~UR 
j co:~~'.EU l BLE DAl A tHt:'CK 
;fURCll) tf fERil!W~f [IJN 
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f)d11 r Llne - AllPEl~If 71:55/GH'.5 EilUUHlOil - HSf' lJllLiilf -

613 
b l4 
51 r.: ~J AMPERlf SfNSE BYTE EQUATES 
51& 
tli' ii ASK f'MCtL 1 StNSf. BY"!t tt AIW 1q "f{: 

i.J l f ... ..: 

6 ,,j SB3.!i: l •J mu Hll\J~}ff , 11•1 '\ I I 11, l JI l '3 I 2'.3 0 - i I r.jl ·i1 

61'1 SB2L.ll: mu irn~l!:~m j r':i I '• s, rn, 14, rn,2£' 9 - l l .::., 
t:~~) SB2H.fl: t!JU ll!HlU lf ;PL, •\ 61 HJ, H 1 1H 1 n !') - 1 i: .~I 1..:.. u 

&t:l SBlL.N: mu IHHlfU1 j!-'f: I i, L 'i,1~!,rf,Ll lll - 'J~} 

J1 i.i-

, ....... , 
~1B lH .11: Ot.L tuu :mrn1n i f'l, l, J 'j l \'.~I l] I:~ l 

•)I\ - . .,\,; 
I .::.1) .. :J 

b'-''-' SBll.11: '-'"' mu 11:.t~1"/f t: j ~']I ~l, q H,17,it.,t:ll :n - ''" 
I .:::1 

62·} 
r ~,~· u ... v ·11 TL ti HSPH!U - r1u1ur.:Y US{\fjf" 



Adur 

rnu feb 11 l~:SS:l7 1~~3 

Lrne - Ailf'H'.lf "iJ5;)/8B5 Ef·lUL{\"il(ij-j - HSP llr·!t.lNE -

ui:cr 
Sf."/ 
fiill SH\lUS Buffrn I Srrnrmi m:mwY lJS{\Gt:: 
61Q ======================================== 

[ '.'1 
oui Tne Shared Me~ory is addressej as if it were a l& bit meraory. 

&3:-; H~~OO-/ff status and conLrol area for 3~ ur11ts. 

('it:" 
uJJ 

635 
£37 
6:38 
639 

64J 

HR~~O-U3F unit 0 area 
H;U10-0/F unlt l area 
HUOU~-UBF unit 2 area 
Hl~CG-OFF unit 3 area 
titilUO-J3f unit 4 area 

etc. 

642 Storage offset equates from unit base address: 
6;};3 

644 
645 

647 

nnP.STl: ELlU 0 i LASl {\f'if'H: l f SHH US 1 ::-: HSf' HO~:DS 

AriP.SU: 

CDC.Sf: 
CUC.CYL: 

EOU AMP Sil 71 
mu Am-'. s-r::::+ i 
aw IH'1P Sf '.H l 
tUU CUl:Sf+l 
tllU enc. CYUl 
H1U CDC. "it::+ 1 
tuu cuc.sr:c+1 
mu CUC. SEC+2 

; cu;;:i<Eri i enc GEm::rnt s rn rns uo~u rn:~ r:H s urH r 
i CUfttffJn CUC CYL lNIH:f.'. 

b55 
65& 
b57 
fij:j 

65';;1 
66C 
bbl 
652 

6fi8 

CDC. TK: 
CDC.:.Stt: 

mu Arw. m~s+ i u 

;CURRENT CDC TRAC~ 

jCUR~ENl CUC SfClU~ 
j (ilflf IJ:)~!)) 

; rntn ust:JJ) 
; SL~:n l)f MiP :-H:mH: 1)11 rn OH HSP lilJRU::)) 
jlSSUE NEW SEfK fU~ lHlS UNIT 

,·)•.l·) 
I .~kg 

;::u:.-: 

.··.1t.11 
I' l· J 

UNlf.RES: EOU RES~EK+l 
UUSY.CNT: EUU UNlT.RES+l 
Errnrf 

i f \) UF Cl.JN rnOLLt:~ f HA r liAS IJN f "f REsrnvr:n i ?ll l 
jNUHBE~ Uf llnES BUSY HAS BEEN SfNl j2~l 

SHM.lEST: ELlU HIH3E 
EUU l·mBf 

;LUCATlUN fU~ PUWE~UP U1A6 lESl 
; RESEX\JtU I '.)tt HC:LO\l 

Locations used for 1nterlock1ng and 1n1t1al1zat1on of snared 
aeQory between the tuo HSP's. Uses last location (3f) for 
each drive. 

i 
DOUPDATE~ E~U H;U3F 
lF BMiK_EQ_l 
LUCK A: 
LUCKB: 

mu r-rnU7F 
mu imrnr 

;SHAR~U MEM UPbATE REQU~Sl 

i CLJrHIWLLH'. f\ iH\S SHARfD nHiURY LUCK 
;CUNT~ULLER B HAS SHARED HEMURY LUCK 

;£01 

jL'.01 
; :rn1 

670 ENDif 
fill 
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Actor Une - AHP£R!f 1~55/885 EilULAT!Uil - HS:) tHJL!m: -

672 
5/:3 
6H 
6fj 
C.7L 
UiU 

6T/ 

/16 
717 
71H 
719 

721 ., ..... . 
Li. 

U£Cl 

SENSE BYTES MAPPlNG J~ SHARED MEMORY 
==================================== 

Sense bytes froJ Araper1f (XMC) ar2 st0red Jn the snared 
aemory for the drive that the sense bytes are for. Although 

; sense bytes are norQal 8 bit bytes, the XMC interface uses I~ 

; b1t bytes, 36 bit words. Shared Qecory uses 16 D1t vords. 
To cake filatters Jore confusing, sense bytes are an lBU 
1nvent1on, and so use lBA's distasteful habit of numbering 
bits backwards; the nBB is b1t ~, not b1t 1. 

HSf' Brr PUSlTlON lN SHAr;'.fD r;HJllf({ :-l[1;-:u 
Ij 14 13 12 ll l~ ~ 8 G ~ 4 ~ 2 a 

I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 

_1_1_1_1_1_1_1_1_1_1_1_1_1_1_1_1 

SHARHJ +U 
Mfi!IW ------~J_l_"2_)_'t_;'1_b_/ __ tl_l_ BU 
ADD~:ESfi +l 1 1 1 1 1 2 2 2 2 2 SENSE BVli 

_____ 2_:3_4_5_fi_/ __ t}_l_)_)_)_ Bff 
Off Sfl +2 
fR!Jii 

'"• .... ··1 
L l ,.:_ 

_____ S_6_/ __ 0_1._2_)_·:t_::l_.:S_/ _Bf r 
AMP.SE~S +3 4 4 4 4 4 4 4 4 5 S SENSE BYTE 

------~-l_}_)_•}_j_6_/ __ i1_1_ Bff 
5 5 5 5 5 s b b 6 fi b SENSE BYTE 

_____ 2_:3_4_5_6_J __ U_l_2_3_i}_ Bir 
•t: 
T..J b b b 7 7 7 7 1 7 7 7 SENSE BYTE 
_____ 5_:;_1 __ u_1_2_:3_·t_J_&~1- Brr 

+6 8 8 8 8 8 U 8 8 9 9 SENSE BYT~ 
______ O_l_2_:3_4_5_6_/ __ \J_l_ Bif 

+7 
_____ 2_:3_4_5_6_/ __ ij_l_2_3_4_ B[f 

+8 lU rn lU 11 11 11 11 11 i1 Jl 11 StNSf_ BYTE 
_____ 5_6_/ __ ~_1_2_;3_,+_5_6_! _Bl r 

12 12 12 12 12 12 12 l'l 13 13 SENSE BYlE 
______ n_1_2_:3_4_S_6_/ __ ~J_1_ BIT 

1~ 13 13 13 13 13 14 14 14 14 14 SENSE BYTE 
_____ :~_3_~_J_6_/ __ t~_1_:~_:~_'}_ B!f 

+JI 14 14 14 l~ J5 J5 l~ l~ l~ l~ 1~ S~NSE BYlE 
_____ ':J_6~/ __ U_1_:~_J__:i_::i_fi_/ _Bi f 

+12 lb lt. If, If, If, lh Jf, lf. r; n Si-J6r: BYTf. 
------~l_l _}_:3_4 _)_'0_J __ ~l_l _ B ff 

+13 17 J) 17 17 17 11 18 18 lH lfi 18 SfNSf BYlE 
_____ ·.~_J_4_;1.-JS_/ __ ~_l~l_:~_4_ BI f 

+14 lY lY 19 19 IS 19 19 19 SF~SE BYTE 

______ H_l_2_3_4_5_j1_l __ U_l_ Hf r 
+lb 21 21 21 Ll 21 21 22 22 22 22 22 SENSE BYTt 

_____ 2_;3_·t_5_6_l __ ~l_l_1_:3_4_ Blr 
~17 22 22 22 23 23 23 23 23 23 23 23 S~NSE BYTE 

_____ 5_6~/ __ \)_1_2_;~_4_5_.:S~J _ BH 
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HSP~LlU - HtAURY USAGE 

n.s LlECl 
r .. ~1 
721! CAGrW I LOCAL ilhllif~'.Y L [it(fl l llri u~;{il)r' 

/29 ======================================== 
i 
JD: 

n2 svsm:: i:ou rnH 
73::: SH tiff:: mu SYSW:+ l 
1:34 Sli!H~ If: mu SHt!rn+ 1. 

735 TUlPCKS: mu S!HIA l H 1 
736 rEnPCKS2: EUU TEHPCKStl 
"'J'l"'} 

/J/ 

138 
782 

, 
lf BAilK_tQ_i1 
tlSt 

783 ; 
784 SYSER2: ~uu TEMPCKS2+J 
785 RES.FAIL: EUU SYSER2+1 
786 
781 ; 
788 SffKf.D: 
78'3 
730 
J•j l 

Tf!. Sl.f'END: 

mu RfS. f{)l L +32 

mu sm:rn+:.::2 

tULt ST I f'ENIJ+ 32 
tUU l)f:. PAlU 1 
mu CYL. f'Ar{+;)2 

/'3/ SEC.PA:~: mu rnK.f'Ai{{-:rz 
798 CHAREREV: ELlU St:C.PAR+32 
/~Q DTIM~: ~uu CWAREREV+l 
auu UUUPUNIT: EUU UllHE+l 
:Ml CUC. DtrS: . mu Dl)ljf'Uil Ir+ l 

1h"!C 
Oi'J.J 

8li6 
8\)/ 
808 
80'3 
am 
811 
01 ") 
Uli. 

8l3 
814 
815 
8lb 
flt ·7 
:J l / 

818 
81 '3 
82U 
B21 

Hill: 
1rn2: 
~W3: 

IJD4: 
1105: 
Hu6: 
;-JD7: 
\-JDS: 
HD9: 
I.JO I. i1: 
HDll: 
HD12: 
UD13: 
IJDH: 
:m5: 
HDl&: 
UDI"i: 
llDl8: 

1m2c: 
BLi~ BUff ftDf~: 
82:1 

mu CDC. UUSH1 
EUU CDC. i)flS+l 
mu cuc.111:.rn+2 
tll!J CUC I Dff s +:3 
mu CDC. UfTS-H 
mu CDC. DOS+J 
H!U C!JC. VtlS+& 
EllU CDC. DETStl 
EUU CDC I DETS+8 
mu cue. DE rs t'3 
mu CUC. DUS+ JU 
E!:lU CDC. DETStt.1 
mu CDC.UtTS+l2 
mu enc. UET:J+13 
EQU CDC. DUS+l •'t 

mu CDC. lJt'fS+lJ 
EUU CUC.HETS+l5 
EUU CDC. Dt rs H 'J 
mu me. uus+rn 
EUU Cl)C. nus+ l ':1 

tuu ttm2u+1 
~uu BIJFFAD:<+H!~:~~·H) 

; uis r :w:wu:n t:~;;:im srn n1s r~1H 

; LASl SHA~:rn !ltf1U!1'.Y HJWR STAHl~i j :.1 ~ii 

i NUilBEI< l)f llA 1 rs rim LIJU~ !JF SHiltflUti i :~'.J l 
;PARllAL CH~CK sun ~UR LS NUDE, 2 WURUS ;101 

jSYSPORT ERROR HAS UCCURED BEFORE ;201 
;ATTEHPT ro RESERVE A UNIT fA(LED, ;2~1 

UNIT WAS RESERVED 10 OTHER CONTROLLER. 
UflE LOCA TUJN rm u:m 
jU~ll SEEKED FLAG. NUN-ZERU NEANS SEEK ;2Ul 
RECEfVED FUR fH[S UNIT. SEf BY SEEK, 
CLEARED BY CULDSTA~T lNJTlALlZATIUN. 
ONE LOCAflUN PER UNlf. 

;UHl wn 1U "itliS UNIT, HAITWG fUR 
SfAfUS FRUM AMPER!F 

; CDC IWl VE f'Arrnr1i:rn~ 

; enc SEEK PA:rnns, :~ rm nR f vi: 
i 1·~11· 
;21t: 
i : .. :~1:.--
i ·z1j:~ 

i (:(!Nl h'.LIUIA!<E RtV it HWn AllHll.UAll jl (: 
i US~D fllR l)tAJ)flAN r Ulf:~ 
i ~HA!-'.tU nH1 U!-'lllYl t lWl VF ; nn 
; cu:,;~rnr cni:: 1:x r::ND~J) nr:r1Hu:n srnru:1 ; ?lH 
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;)ddr Llne - AnPE:rn: /l55/8B5 ErlUUH[IJN - HSf U:lUi'H: -

tiJDl f 
H:M~Ulf:b: mu Htt•1l;l1 
fRACEEND: EUU Hlf7F 

;STnK1 UF lRACE BUFFER 
;END OF T~ACE BUFFER 

11TLE2 HSPEUU - HACROS 



iiddr 

Thu feb 11 13:jj:If 199J 

Llne - AnPERlf "/155/88~ Ef!UUH llliJ - HSf' UNLl i£ -

8jJ ============================~=========== 

83'j 
84U 
84l 
U42 

SRC.AAP: HACRU 
If Bi)flK_rn_u 

CUN AMP.PORT & SRCSEL 

844 IR SVSRC 
845 IDAT AMP.PORT t ALU & SRlSEL 
84& £NDIF 
84/ ENDM 
848 i 
84Y DST.AMP: MACRO 
BSU {f BANK_rn_n 
851 CUN A~P.PURT & DSlSEL 

ELSE 
I~: SVDST 
IDAT ~HP.PORT & ALU L DSfSEL 

855 HlDJf 

; 
i SELEC r CDC ( PO:~ r 1rnrnos 

HSt-'f.UU - nAC~:us 

SELtCl Tilt CURf:f.rHL.Y PULLf.D CDCl f'Wl, AND SAVED 1il 
svs:~usvosr. nm.Y usi-:n rn BANK i. 

i 
S~C.CUC: MACRO 

8b5 
86G 
86"/ ; 
858 DS"i.CDC: 
::36'3 

0·1, 
u/ .l 

872 

:~1i CPPIJU. 
IW SVS!~C ~ ALU l~ SRCStl 
tNlJii 

i'lACRU 
:<A CPPIJLL 
AR SVDST & ALU & DSTSEL 
f NDil 
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Ae!dr Line - {\f'H1fYif 715~/8H~ ~VillUHlUN - HSr' ur~UN~. - 11st-·Hw - Mrnos 

rn:cr 
I 

; CLEAR srncK MACRU 
87fs I 

877 
3/8 
879 

i PUP "fHE s-rnci:: A:rn CUiHlNUE :mH THt m:XT i;~srnunum rJlNE 
; TIHES, SINCE THE SEQU~NC~~ STACK lS A nAXlAUM UF NINE DEEP. 

88U cu~.SfK: 

881 
nnc:~:o 

DUP CJ 

882 PUPJHP $tl 
883 ~NDM 

88•} ; 
885 i END Uf ~QUATES 

88/ 
8:J8 
B89 T1TLE2 DEnbSTAKT 1NlTlAL17ATlUN 

;201 



Audr Line - Mlf'tRif "/155/885 fiiULATlllN - HSf' UNLlm: - DEAUSlA~T lNlllALlZATlOn 

DEAUSrnxr [ii[ fiAU lM Illil 

A Jump to zero is forced by the CUCl deadstart pulse, if its 
enabled, caused by a channel clear from the cue, wn1cn occurs 
during dcadstart. 

898 deadstart Just JUi:-ipS to !i{;;.rnlNll. 1-:A!\rHrm 1s placed at 
899 address llOU to leave roora for A~P inter-process co~2 between 
9U~ address XO~l ANU X~f f. 
·Jui 

~UD~~ 9~2 

UUUUG BXFJUl~U 9UJ 
'jU4 

'3LIJ 

ORC:i HUliOUU 
Jfi? l!AiHHrHT 
INCLUDE HSPn~K.SRC 
TifLE2 HSPfiRK - CUOE REV1S!UN LEVEL, DAJ"E 



f\ddr 

1j1t1° 
.;UQ 

'312 
i::-11 '-' ... ..; 
'3 t ·;. 
·:n::; 
'31S 
917 
'318 
91 'j 
'32\1 
921 

i * 
i* 
i ·:~ 

i * 
j I 

; * 
IX, 

I"' 
11j. , .. 
1.1. , . 

t!H HH 
HH Hli 

WI Wl 
HHHii:iHHH 

iiH HH 
:ill H!i 
WI HH 

ssssss f'f'PPPf'P 
1'i' ~~ Pf' PF' ;j.J ..;..; 

c:c: Pf' pp ..;,; 

ssssss ?PPP?f'P 
SS f'f' 

•'\.." 1'1' Pf' .J..; ;J,j 

SSS SSS Pf' 

HSr'i1~'.K - CU1H· RrVISlUN LE'ht., llA'if. 

m1 m1 F:Rf.:f.:'.k'.~'.r( KK KK :f 

mm mm RR 1°:1°1 KK KK P'd\ 

nm1rmm1n ~·~· .... ,, h'L! .. , .. KK KKK ·' 

rm rm rm :~~ :~ ;~ K ~: ~~ ~ KKKKK * 
m1 rm r:f.: ~~:~: Kt::K ,,.., ... 

hi\ 7.' 

rm r~ r.• :~l~ l'lt"t KK KK * i'l1l rd\ 

nn nn r-R e~1 t··"tl KK * , ... , ... 

i* HSPCDL - AHPE~lf 71~~/88~ EMULAllUN HSP MlCRUCOUE DATE/REV LEVEL HARK f 

i 1 

jllffilllllfllffillll*llllllfflEfllflllllllllllfllfllillillfffllllflllfllllf 

922 CUDE DATE ANU REVISION LEVEL nnRK. 

924 

1.)')') 
J\.J~J 

The code has constant values in the code to 1nd1cate what the 
code is. Tn1s allows the HSP proos to be ver1f1~d tnat t~2y 

h~ve tne right code. The data, which is never used as either 
instructions or data, is stored at addresses ~UIU nex for bank 
0 code, and lUl~ hex for bank l code. Each prora has the 
rev1s1on tev:~! in tl12 forn of tl1e ba·s:"? 1evel 1 release l:~vel 1 
and pre release level 1 and then tne prora number, 1 to 41 and 
the prora paten level (always zero for assembl12s) 1 and tnen 
the date the code was written, in the form of the last two 
d1g1ts of the year 1 the ffiOnth 1 day, lhlS 1nforoat1on lS 10 10 

bed format, one byte for each, 1n consectut1ve addresses. Each 
prora nas the sace 1nforaat1on, except for the proQ nuo~er. 

938 CURRENl CUUE DATE AND REVISlUN LEVEL 
93~ ======================================== 

944 
'HJ 
945 
iH/. 

; Date: febuary ll 1 1'3'33 
CDDATE.M: EQU HIG2 
CDDAfE.D: EUU Hill 
CUDA1E.Y: ELlU Hl93 

j r:'.ev1 s1on Level: 2. 3. fi 
CDREV.B: EUU H&02 
C!Jf:f.V.R: 
CDREV.P: 

mu H~U3 
E!JIJ }iifO/ 

;nonth 
;Day 
;Year 

; Base l ev;~ l 
jh'.elease level 
;Pre-release level 



HfiLE Listing: hsponl.src Thu fen 11 13:5S:l7 1993 f'age L'.& 

Line - AMPERIF /t55/88j EnULATIUn - HSP ONLINE - HSPM2K - CUDE R~VIS(UN LEVEL, DATE 

95J 
'3jf'. 

EJ£CT 

·3~3 nACR[J rn DUPU CAT!: 8 un 'h~LUE JN tAIJl PR(Jfl 
'jj:} 

·~~J U\Cl!P~:Ui·i: Hf\UW B ; ii = bYlE VALUE HI f'U.i 1 N U\CH f'RUi1 j L'.~l 

956 ff 8(8) 18(8) 18(8) 18(8) 
951 EUUM 

OJLIOf 959 
%e 

Q~U~f BXF~O~OF Sbl 
%2 
%:.-: 

SL3 + 
%4 

U~Ull ~JU3U3U3 96+ t 

%4 + 
%5 

0U~l2 ~1~7CJUJ 96S t 

%5 + 

00~!3 DlU203C4 9b7 

llf<fj H~HJD~1f 

MR1m::::, iiAill.i [f rnYir;l] TU txi:cu r (il!J CUDE llEl~E 

JrW ·~ 

~:tV !S!!Jil 
EACHPRUM CDREV.B ;BAS~ L~Vil 

Ff lHCUf:EV I B) I :HCUf:EIJ. lD, 8 (ClJRf.V. B), 8 (Cl):~P/ I B) 
ErJDn 
f.ACtiPRUn CD Rt v. R l r:tt.U~SE Lt'VEL 
ff 8(CUREV.Rl 1 8(CUREIJ.Rl 1 8(CDR~V.R) 1 8CCDREV.R) 
Errnn 
tACHPRUM CDR~V.P 
Ff 8CCUREV.Pl 1 8(CDREV.Pl,8(CUREV.Pl 1 8(CD~EV.PJ 

PRUM NUMBER, PATCHES 
ff Hit~l, t!tiU'.::, iltl~3, Htitl4 j r'f:.Un NUnBrn IN £A(;H PRUM 

1'11.1• 
I~ I• j 

j /ll] 

UUUt4 UUUG~UUU 968 FF HDU2 1 HB~U 1 HBUU 1 Hl~U ;PATCHES, ALWAYS lERU fUR ASS~HBLIES ;lU~ 
%'3 DATE 
'ffj 

0U~lS 93939393 970 + 
97C + 
971 

uu~16 u2e2~2u2 911 + 
'::171 + 
971 

~U~ll llllllll 9/2 + 
'f/'1. + 

EACHPROH cuonTE.Y ;Yt:AR 
FF 8(CDDATE.Yl,8CCUDATE.Yl 1 8CCDDATE.Yl 1 B(CUD~fE.Yl 
Er~Dll 

HlCt-:f'iWf'l CDDA1 E.1'1 ;iilJrflll 
F~ 8CCDDATE.H),8(CDDAfE.n>,B(CDDAfE.A) 18(CUUAJE.A) 
rnnn 
EACHPRUn CDUATE.D ;hAV 
Ff BCCUUATE.D),8(CDDATE.D),8(CDDAfE.U) 1 8CCUDAfE.Dl 
t.iWi·l 

974 BITO = SHR~RRHW 
•f/j 

H~OlB Ul~IOl~l YJ~ + 
'jjj + 
T/b 
·m 

978 + 
·rm+ 
978 + 
13'/8 t 

'378 + 
r31a t 

00019 O~UOUZH~ 978 + 
'313 + 

030IA U~~~GG~D 978 + 
'318 t 

0~~1B U00~~~0U 978 + 
'3'/8 + 

HH01C UUG0000~ 97H + 

f lLLER 

f.ACHPXIJi'i SHf1tRlrnH 
H 8CSmn:Rf:m:> 18 <SHnrntmU), ti<SHriH:~:w1>, B (Stmrnr.:.m!) 
rnnn 

lll!P 7 
EACHP:~un \} j'LH:W> 
tACHPf:.Orl u l ff~OS 
EACHPlWi1 1l i ltxl)'.1 S:-J 

tACHP~'.Ui'l i.l ;Zt::RUS ... 
EACHPRIJi1 

,,, ;lElWS 'J 

EACHPR(rn u ; zrnus 
f.ACHPiWf'l \j i u::tus 

ff 8CG) 18COJ,B(0) 1B(GJ 

ff 8(0),8(0),8(0),8(£) 
EIWf'l 
Ff 8(0) 18(0) 18(0)

1
8(0) 

; ·201 

i"~~H 

;n-11 
i ·,~\Jl 
i :/~1} 
i:.~\H 

;2~11 



HAU:: Llst in~: iVipon!. ·~re 

Audr Llne - MlPf.Rlf "/1~15/UU5 EnULAl lUN - HSP llrJLli~I:° -

'3 /!i t 

e~~1u ~uoooooo y;u t 

'3 /8 t 

u~~JE u~o~~JOD 9JH + 
'378 t 

~~~lf gz~DD~~~ 978 + 
'3/8 t 

97'3 
'381} 

981 
'382 

Er@1 
ff 8(0) 18(0l,U(U) 1 8CHl 

Ff U(0) 1 8(~) 1 8(0) 1 8Ce) 
tNHVi 
ff 8C0J 1B(U) 18(UJ 1 8CUJ 
HID fl 

tND 

TllLE2 WARMSTART lNlTlALJZAllON 

HSPM~K - CUUE RtVlSlUU L~V~L, UATE 



HALE Listing: hsponl.src f~u feb ll 13:~5:17 lS9J 

Atldr Line - {HiPrnlf 71~5/885 Ei!ULATIUil - !lSf' UNLlrlE -

'jfH 

985 HARMSTnRr (HITIALllATION 
'3U5 
·m CDC aeadstart (c:1annei cli~ar) 1.JI) l force a juwp to zero, 

1~iilCh th2n .iUGlpS to l!Mfl [ij( r. 

When bank 0 code Cpowerup 1n1t1al1zat1onJ co@pletes, it Jumps 
to Jddress lltr2 i1ex. \JAP.rWlfT is at IHH:l 11ex 1 so lt 1ioe·; 

four ~UUPS before processing. 

994 This routine will clear the sequencer stack, in1t1al1ze 
99j the Aoper1f interface (U81) 1 1n1t1a11ze snared ~eillary access, 
996 release all reserved drives, clear connected access, clear 
99/ all state flags, and 1n1t1al1ze the controluare rev level. 
998 

~UIU0 999 URG H1010U 
1~00 WAR~lNlT: EUU $ 

U~l WJ XXXXll 40 rnu1 rllJOP 
O~lJl XXXX7I40 1~~2 

U01~2 XXXX/14~ 10~J 

rno4 
~~103 XXXXll~G 1UU5 

urn& 

~UlU5 BXfBOlU6 lOU& t 

eo1~6 BXFB01~7 1U~6 + 
un101 BXFBUIUB t0~6 + 
J~JOB BXFB~IU9 10~5 + 
tlUt09 8XFB0t~A l~U& t 

~OlUA EXFBGJ~B lHLib + 
~UIUB BXFBUlCC 1~~6 + 
~ulOC BXFP.ulUU lU~b + 

mus + 

HUlUE B5XX~HUD 1UU9 
mu} 

U~lUF BXFIHBBC 1e11 
UUllU BXFlUEfl 1012 
uu111 XXXXU91C 1~13 

UU112 XXXXD8FB 1UI4 
~a113 XXXXOUOI 101~ 

UUll~ XXXXD~l~ 1016 
~Dll~ XXXXf5B9 IU17 

rnia 
JUI~ 

UUllG B2XXUGC8 1020 
C~Il7 XXXXFBE0 1~2J 

~0118 13XXUOUE 1222 

NLIUP 
NU!JP 

THIS IS THE ENlRY PUJNT fRUM BANK 0 
HIJUP 
CLR.SH'. 
UUP '3 
POPJi'iP Stl 

F'IJPJrl? ;+1 
POP J~iP $+ J 

POF'Jf'lF' ·~ti 

PUf'Jlif' s+J 
F'IJPJl'lP ·~tl 

PUf'JrW ~+J 

JilJf' JflF' $+ l 

f'[Jf'J['lf' $+1 

EfllHl 
CUN SHAPORT & S~CSEL;PUT SHARED MEMORY INTO ADDRESS MODE 
CUN SHC.RST ;RESET SHA~ED MEnURY, CLEAR E~RURS 
I t( SRCCTRL 

UNLOCK SHARED MEHU~Y AND CLEAR UNITS RESE~VED, REL.All DOES BUTH 
J SB REL. ALL i RELEASE ALL RfSn:vrn wnv~ UN n s 
.JSB rrn rAnP i (:tEM: flli: Arwrn [;." u; IHFAU: 
Z~ CPCNCl ;GLEA~ ACCESS CUNNECT~D 
IR CPPULL i IUIT CDC! PURf SCANNfR 
lUHT ever-.{\ i rn fH5! CHtl Fllf(f 
lR fLAGS ;CLEAR All FLAGS 
St TN~'. r. NSHf'lHi, f 1.AGS; Tll!W on SHARrn nEnllxY 

; urn IL t·lf 11r:r AN Ul~ r:wn or:·if::{ emu~ 
H!IS lfH11ALIZES THE C:Ur·nROUlM:t Rt:V u-:Vf:L. 

CON CWARER~V & UCAR ;SET CnfRLUARE REV LEV~L fU alll~" 

IH 

l~L'.3 DUNE 
~~119 BXF3~14H 1024 Jflf' I Du: 

Tl1L£2 JDLE LOUP 

i 2l~l 
i :?~il 

; 2{!] 

j"f.vH 
i ::.:~11 

i /'Li! 

;n11 
jlt 
jlE 
i .. ~ lj~~ 
;2~1 

;:.~~H 

jlf. 
; lE 



i)ddr Line - A~PERlf f 155/88~ ~HULATIU~ - HS~ UNLlNl - illLt. Lllllf' 

1U2/ EJECT 
1UL8 
i un l nu: 1.uuP 
IU~rn 

1031 Checks for interrupts fron AQp2r1f CXMCl or each CUCI (CUC) 1 

lC:t~ ; or ::;nan~d ia::?i:iory upu.jtG rl}q112·:;t froiJ otl1er liSP. 
Hl:{j 

Hl34 
1U3J 

UUt4U BXfl~A2D 1036 
0~141 BXFl~EB1 1~37 

G~\~2 BXf lUCEA IU38 
103'3 

HU14J XXXX83fB 1U4U 
i~144 XXXXE9FB 1U41 
UU14j BX23dl4S 1U42 
~~14& XXXXDBFB J~4~ 

U014/ XXXX~0Ul 1U44 
~0148 BXF1UA79 1045 

l ~!46 
UU149 XXXXD81B 1~47 

uu11n XXXXD884 1~~8 

HUI4B BXF10Flf 1049 
~Ul4C BX73~14U lOSU 

H151 
UU14D XXXXD81B 1aj1 + 
~314E JffXXUB9U 1~51 + 

lU:il + 
ms::: 

~M153 lCXXUHSE 1~52 + 

UUljl 5XXXEl~U IUS4 
~~1~2 BX23314U 1055 
UUl53 BXF3015~ l0S& 

H\57 

lDu:; 

lDLEl: 

AUilN HiHl:i 
FULi $ 

JSB DfllNif 
JSB CI::8YSU7: 
JSB CKAiWSf:1 

~: r:rn l, Cf'PllLL 
TSlNR Bll4 1CPPULL 
CJfiP Z, IDL£1 
IR CPPULL 
r nfH rncP. ri 
JSB CKUf'DA"ff 
mu ·;. 
~:A CPF'ULL 

JSH CKCIJC 

!:WC. ClJC 
RA CPPULL 

::NIJii 
lJSl.CDt 
;.;1, Ul)lH 

;lNlf DEADnAN r1nnER 
;CHfCK FUR PAKlTY EXRO~S 
i CHECK f IJR Mi PER { r {fl fERRUP r 

AND PROCESS THE lNTERRUPT lF PK~SENl 
;ROTAfE UP TO NEXT CDC! PURf ro PULL 
;CHECK FUR PAST MAXlNUM PURl VALUE 
I 

;Jf SU, SET PORT SCANNER 
;TU f{RST CDCI PORT 
i cm:cr::: f m~ SHARtD li~ii UPDAH: ~'.ELlUt8T 

;GET CUCI PORT VALUE 
;CHECK ro SEE [f PORT INSTALLED 

;rm r ms rALLEU 1 rnY Nfff 
;SELfCl CUCI AS SUU~CE 

AK SVDST & AIU & DSTS~L 

TSHW SFUNC 
I & S;{CSTAf 
GJr'lP l 1 lDLt 
JrlP P:WCFilC 

;CHECK FOR FUNCTION FRUM CDC 

i NU H~t, DONt 
;m;, GU GU TH~~ :-·ur;Cf [IJN 

TllLE2 PRUCESS CDC fUHCTlON 

jll) 
• 'l ~l l , ... .,. 

i L\J:~ 
;2Ul 
;201 
;2~1 

;201 
;2Ul 
;·LtH 
jlE 

i lt 
; lE 
i lt 

• ·)i.~ 1 
J'·'Ji 

i ~!(1 J 

;ii-: 
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l~S~ ~JECT 

JllbU 
tU6l PRUCESS CDC fUUCT(UN 
IUbt'. 

l ~)64 
ll\65 
lUSG 
IU67 
1U6:3 
l~b'i 

rnlu 
UUlS4 4XXXD8D4 lUll 
uul55 BXf IUA38 1Ul2 
~UlS6 BX73Ul4U t~/3 

0~1~1 XXXXDB14 1074 
~~158 BXf lUA18 lU/S 
09159 1XXXD85C 1U76 

10"/8 
UUl~B XXXXU81C 1U79 
U~lSC XXXX911B 1880 

~a1~E UXf 30179 IUB2 
1 fhJ•) 
LUU•J 

11185 
J ~iBb 

JJ15f XXXXD81B 108/ 
U~lbU XXXXU89C 1088 
0U!6l BXFIUB33 1089 
00162 XXXX9Sl4 J~90 

ue1&3 xxxxuuun 1~91 

~~1bq BX23~166 J~92 

U"l65 BXF3Wt6~ 1U93 
03166 B2XXGCD7 JU94 
~~167 3XXXf8Cl t~9S 

1W:J6 
UU158 t3XXF581 1097 

rn9B 
UU169 82XX~UDC 1~99 

UU16A 3XXXD8C2 11~1 

U~lbB XXXX9CC2 11D2 

U~l&D XXXXD81C 1104 
~Ul6E XXXXfl9D 11~5 

ll~b 

~Ul6F 13XX9142 llUJ 
1Hl8 

ll l.l) 

J 

This handles the initial processing for functions from a CDC channel. 
lt keeps trac1.; of 1.Jl11ci1 channel is connected (CeCNCD 1 and liand:.e·; 
tne special processing for general status and clear connected access 
funi:t1on·s fro1il otller than tlie i:onriected ciiannel. [t also 11andles 
detailed status blt of access connected before general staus. lf 
a function is a110~2d on this access, it Jumps to FNCUCUDE. 

f'!WC:f ilC: d!U $ i ff 
liR CDCFNC & RUAl'A 
JSB CKCH:tU 
CJMP n, lDLE 
~:n mu NC 
JSB rr~Act. s 

;READ fHE fUNCJ[OH WORU ;201 
i CHECK f m: CtiArrnH Pfi~'.ITY ~~'.fWr''. j i'ln 
; ri: t::~:~1rn, nun' r PR11cEss nu:, 1m ru mu: ; 2~H 
; ~'w rr E CUC f'UNCT JON HI TRACI:' Bllff !:'R 

• •) f .~ •) 
I I.!!·~ 

RH CPCNCT ;CHECK FU~ CUNNECllNG A N£W ACC~SS jilH 
j ·,~~ll CJMP l 1PRIJCF. l j {f NIJNE N!JH 1 fHtN 'fH1:1 CllrlNECfS if 

AN ACCESS lS ALREADY CU~NEClED 
~:A CPCHCf 
TURAY EXU~ 1 CPPULL 
CJilf' l 1 PRIJCf. 2 

; CHffi( f i)l~ rnE SAnE ACCESS :~S CIJi!Nl:C f tn ; :Jl l 
jlt:: 

J nf' f'f:UCf. 3 
i SllfiE i~CCESS 

;DlffERENT ACCESS 

NEH curmmrn C!lArmf.L {iCCtSS. SEUn HIE ACCESS, SET Uf' DH STA'iUS, 
; DISABLE DEADSTARTS UN ALL UTHER ACCESSES, AND GIJ PRIJCESS THE fUNCJlUN 

j'.2l.Jl 
; LlH 

Pt:;DCF. l: f!W $ i il1J 
it) GPPULL ; lE 
Ar~ Cf'CNCl 
JSB lflH IBDS 
TURIY EXUR,CDCfNC 
[DfH er .GSflH 
CJrlf' 1. 1 H2 
JIJP PROCf I lA 
CUU :-JD 1 ~1 [~ WCAR 
HA & ~CACHE 
RSHrn BITlU 

PROlf .lA: EYU 5 

H!~ ltf-1f'2 
I & P.CiiCilE 
H!Rlf: ArW, m'lf'i. 
fUAf H~~Jifrl 

1::A U'CNCT 

lORAY U~'. 1 ffnP2 
I ti i~LU & \~CfiCllE 

J rw f NCDCllDE 

jSEl ACCESS CUNNlCTEU 
;InHlBIT DEADSfARf CLEAR UN UTHE~S 
jlf GENERAL SlATUS, 

;CLEAR BlT 10 Of !HI J'.:i 

;MEANING ACCESS UAS NUT CUNNECfED 
;BEFORE THE GENfMAL STATUS 

;SET ACCESS CONNECT~D lN 0018 
i LUAU tW lH 

;AND CLEAR BllS 11 THRU 8 

jSHlfl PUKT CUNNEGlED VALUE 
;UP ru B[fS 8 TU ll 
;ox TUG~lHER AND HKllE BACK 

jlE 

;2UJ 
i lt 

;hH 
i u: 
i lf 

stt' 
Ii•. 



f'age 31 

PROCESS CUC FUUCf (UH 

1111 EJE~l 

l l i'2 
lll~ FUNCTION FRUM THE CONNECTED ACCESS 
llH i 
1115 f'~:OCf. 2: 

~8111 XXXX9~14 1116 
0Ulf2 XXXX~J~A 1117 
UU173 BX23~1/~ 1118 
0~1/4 BXF3Ul78 1119 
UUt/5 B2XX~ODJ 1120 
~~176 3XXXFBC1 1121 

1122 

f.UU s 
"i!JX1Y EXO:<, i:umn: i lF IJENfXt)I_ srnrns FUNCi (1JN, 

lllA"f er .Gsrn·r 
C.JriP l 1 H2 
Jiir-' f'f.:U(l./'{\ 
CIJH tlU l :3 ;:~ liCAl~ 

HA ?;; RCOCHr: 
St fi!A B fr UJ 
I & ALU & ~CACHE 

;SET DET SfAf HURD l~ Blf lU 
jl'lr:AtH nG Altf.SS l!AS u1mit:nrn 
; ;3rnwE mt: 1JH1E:rn1_ srnrus 

J~l77 13XXF582 1123 
ll24 PROCF.2A: ELlU $ 

i~I78 BXF30189 1125 
1 t:?b 

JrW fNCDCOUf: 

1J27 ; FUNCTION fRDM ANOTHER ACCESS 
1128 ; ONLY GEN STAT UR CLEAR CUNTECTED ACCESS ALLUHED 
1J2'3 i UULESS CUNNEGltD fiCCESS HAD CUIHlUNJCATIOa f AlLUt-1 1 

11:3J i !fl \IH!CH CAS~ fOR1£f rHt IJLD :1CCtSS 1 MlD i~LUW Tli1S UllE 
11'-!1 

.l.v• 

1
• ,,,.., 
i,;;L 

1134 

f'ROCf. :::: t.UU $ 

CUi'I 1-lDll (i !JC:ll~ i CHK B {f 3 ur IJWW 11 Ill UffA [l_ srn rus 
lSTNU HJT3 & RCACHE ;INDICATES DEADMRN llHEUUT 

;/Oi 

i 2t1J 
; 2(J'.3 
• ·",if;t) 
,.a:..iJ...1 

,·if.l'.l 
I:_•;.; 

~~17C BXF3015F 1135 
~~l/D XXXX~514 llJ/ 
e~17E xxxxuo~n ll~B 

Jjlf' f'tWCf' l ; lf SrJ I CLEA!~ l!LD ACCESS ArlV SHH(( NHl j i'.W:! 

DGl7F BX2J~l81 113~ 

~~180 BXF3~18S 1140 
1141 

08181 XXXXUHlB 1141 + 
~~182 ICXXD89E 1141 ~ 

1141 + 
tt/;•) 
.Li."T•._ 

C0184 BXF3Ul4U 1143 

ro1HY i:x1J;:,rncn1c ; rr GEH srnr, ;u:s1)1mn tHfll f1 BUSY 
lDAT CF.GSTAT ;lf 
CJi·lP L 1 S+2 
J r-lf' Pf:OCf • :::ii 
usr.rnc 
RA (:f'f'OLL 
AR SVDSI & ALU ~ DSfSEL 
ff-Hin 

Jr'IP lULf. 

; /.~ll 

1144 PROCf.3A: EUU S 
um1Uj XXXXY514 1145 
UU1H6 XXXXUU22 1146 
aH1a1 ux2:::01a9 1141 

l l •}lj 

~~1U8 UXf3Ul4" 1149 
ll5ll 
1151 

TURlY EKOR,CUCf NC 
rnAr er. ccnc r 
CJ llf' z If NCDCUUf. 

Ji-JP J!JL£ 

;lf CLEAK CUNNEClfU ACCESS, 
;fHEN UK ru PROCESS 

TlTLE2 CUC FUNCTION DECODE 



{hlUr Line - AMPERlf 7155/88~ ~MULATlU~ - HSP ONLINE -

J lJ~: 

1.l J·i 
lJ ~,~j 

ll:1b 
ll57 

UU189 XXXX9414 11S8 
a~1BA xxxx~~37 1159 
UU188 BXJ3Ut93 116U 
~JlBC XXXXU814 11&1 
UU18U XXXXD8E~ 1162 
e~1BE xxxx01n3 1163 
HUlBi XXXX98BU 1161 
~Ul9G 12XXUS~O 1165 

llSf.i 
~~191 2BXCXXXX llbl 
UU192 XX4/XXXX 1168 

1 lb9 
11 /\j 

UU193 XXXX9514 1171 
~Ul94 XXXXtllUC 1172 
0Ul9J BX23M1El 1173 
~Ul96 XXXX9J14 ll/4 
00197 XXXX01U0 117~ 

~~198 BX23U9B9 11/6 
1177 

00\99 XXXXD814 ll/8 
0~19A XXXXC4t~ 1179 
~tlt9B XXXXOFCU 1180 
U~J9C XXXX95U~ JlBl 
UU19D XXXXUU4Y llB2 
~~19E ~X23U2~8 1183 
U~l9f XXXX95UU 1184 
0e1nu xxxx~zce 1185 
~UlAl BX23U20B 1186 
U~IA2 BXF3014e 1JU7 

1. lHB 

t.Jfff 

I 

i FUNCTION DC:CUUE 
j ~k HAVE A CDC fUrirnur~, (i!l TO THf~ Sf'fflFlC RUUlWE H!fn HANULtS n 

i 
fiJCDCOUE: mu ~ 

TURIY SUBR,CDCfNG 
JllAT CfTABrrnx 
CJnP ri, nicncuu l 
~:~\ CDCfNC 

i [f iUUCTlON BEYOND THE FUNCTION TABLE ;2Ul 

j 

rn itfiPU 
lliA ·r crnc. mu 
rnirnR AUD, rdwu 
~:H TEiH'U &. lJC{\f:'. 

F:CAR 
I t Stu {( LUCl 
.JflPl~ 

j ;f'.l11 
jTHEH fESJ FUR lND!VIOUnL fnC VALUES ;2Ul 

;LUAU ADDRESS Of THE f UNCllUN J~P TABLE 
;11DD iHE ru;;Cf {IJN !N ACC 
j nlP/t: r ·i f RUn ALU TU srn ·rHr:UU(iH 
;rHE C~CHE irnn:<ESS l~Ell!~-liER 

;MOVE lNlU THE SEO'S CNlR/REGlSlER 
; MU Jur1P v rn ni:: srn 1 s wwnrn 

fNCUCUDl: ELlU $ 

lURlY EXUR,CUCfNC 

CJilf' Z, AUTOLU 
TUR!Y t:XUR 1 CUCfNC 
lUAl Cf. ECKLl2 i tCHO UNt iJllRU - ~1"/1t1 

CJ11P l I tUil) l \ll) 
DISK fUNCT10N 1 CL~AR UlSK BlTS ANU lESl fOR fUNCllUN 

.fU{ilR f\NU 1 HJlf'O 
[DAf Cf Sft I il 
TURlY EXUR,lEAPO 
IUAr !J.- I [it.DD 
CJnP Z,AUTULDSK ;AUTULUAD F~UH DISK 
TURlY EXOR,TEAP3 
lDAT Cf.DDST ;DlSK DEADSlA~l 
CJf-!P Z,DSKUSf:<f 
JMP IDLE ;ILLEGAL fUNCTIUN - GUTO IDLE 

11TLE2 CUC FUNCTION JUMP TABLE 

jlllJ 
j ?lll 

• 1 c 
I''· 

j lf 

; 2li 1 



HAL~ L1st1ng: ~sponl.src f11u F2i1 11 13:J:5:111·3·:3 

ilddr Lliie - Ml?ERlf 7155/8U5 ErlULATlUiJ - HSf' LirlLlNt - CUC FUNCTION JUMP TABLE 

11 '3\j EJECT 
11~1 i 
11'12 CHJI~. rAB: mu " 

u~IA'.:i BXf:.i~12BU l J 9~-; Jrw curmffr 
~J;]UH BXF3lJLCi~ l l ':14 JnP SEt:K. l 
ue1A5 BXfj~2C2 ll'jj JNf' SffK. 'l 
UU1116 BXf:rn Vi~l ll% .JriP 1DU: 
UJHi? BXf ::ai~5·; 11 '3"/ J ilf' f'.U\U 
1rnurn UXf3l:l'.Ml l l '3:i .JnP \-l~!ll 

~~1A9 Bff3~74U 1199 JrW ~JWI. Vr.'.fY 
mllAA Bxr:~or~tn l 2U\1 Jfff' }~EAU. CKH 
e:11 AB HXf 3l1::::.:i 1201 Jrw urr.cum1 

IJOlAC BXF3U:Hf 121l-Z J;W urs.:u::s 
mirnu IJXF::amu 1203 Jrlf' SHi"f.Gf:fJ 
IHJlAt BXF3C/Cl1 r2U4 .JrW S fAL DU 
llUlAf BXF'.:ilil4li 12~5 Jr'lf' IDLE 
\HH Bn BXF:rn:322 rm, Jn? URP. S~<S 
umn BXf3lil4U 12~"/ J['lf' mu: 
tHHB2 \3Xf:3U/l l r2u8 Jf1P R"fN.ADU~ 

~~1B3 BXf 30322 J2~9 Jnf· DRV I ~:EL 

~lUlB'T BXf 3ill:35 l21U .J11P R fN. GYL 
~filB5 BXf3\JJ40 1211 JllP IDLE 
~rn rnti BXF30/Ci~ i:m jM::• Sfi\f.~Xr 

D~lB/ BXf 3~54B 
., ... ,.,,, 

Ji']f' r:UW.GAP jLl.~ 

~ClB8 BXf3n5J 1214 Ji'iP \!XT. GAP 
8GIB9 BXf3tJ74F 12J5 1n1·r 

,,,lir t·Jfr. VGAP 
~iJlBti 3ff3~H·-tF 1215 Jne Rn.CKGIW 
001UD Bffj~i54~l 1217 jflf' ~u. u1c·1 
lHHBe Bxr:rns51 urn JfiP RlL UTilM' 
CJlDli bXF3Ci!Al 1219 Jilf' XBUf RLJ 

lJ~HBt BXf:HPHtJ 122U JnP x. Burn:~r 
OJlBF BXf ::i~~J7 1221 JMP Ril.f'RU"iS 
l)U l!JJ nxi::rn:34u ,.·. 0·1·i JMP u:~ r. LSr lLU. 

liJlCl HXf 3U74li 1 'i',!'.1 
j.,.L\J Jrw lW"f.IJISf 

iHJlC2 BXf3~~:j4\~ 1224 JfiP \Jl(.}i)~IJr~) 

U~lC'.:l uxrn114~ 1'1'11: u:.J JrW lULE 
u~", ,"lo .• 

11 i r ... ~ t BXf:HH -tU i•)•)( 
li...LIJ .JfiP mu: 

JW;~ l:lff::i~lflB ''1'1°} 
li.LI Ji'lP CLRCNCi 

~l~1 l C6 BXl-°3~lJA2 1228 .JfiP XBIJFl~D 

~~lC'J BXfj~f/8~ J?':'O ..... J JtlP X.BUHWl 
IHHC8 BXf:3~l14~l i2:rn JriP mu: 
lhl 1 C'3 BXf3l'l14~i ···:11, 

lL~l JtW IUL~ 

mm A l3Xf31J 14!1 i ·Vl-i L\Ji. .Jfif' fULt 
~lllCB BXfj~J4~ 

, .-,,.._.,'J 
.i.A..\JJ Jl-W mu: 

~HHCC BXf3ul4U 12:H Jr•!) Iii fDLE 
~~lCU BXF3~9Al 1235 Jr'lf' Irwf'~:oc 

VHJlCt BXF3UHll I 2:36 JHP !Du: 
C~lCf BXF3~H4~ 1237 Jrw JDu: 
\jt,llUil Bff3Ul 4¥! , .... 'l(l 

iLJ•j JfiP rnLE 
G0ID1 l:Xf 3~H4G 1239 JnP lDL£ 
\l0102 BXF31J9B9 l2'tU JnP ECH01im 
~0JD3 BXF3014ll 1241 Jt!P IDLE 
miiu-} BXFJUl4U 1 ·)~1 ·) 

\.S...7 ..... .Jf'lf' rnLE 
lHH!J:-5 BXf3~l%E 11:43 l"1L.• i'i{Wf'f.'.UC ..i111 

U\HD6 3ff:3U'Bu 1.244 .JIW [N?UISP 

imm cu1wr:c·r 
i \Hl l !)tJK l: l 

jUUL' Sff K ") s 1 
~.1 

;mn 
i Ull•J. i·:rnu 
;Uvl:1 1m{ rE 
; lHlS rn.~1·rt VtJ:lfY 
;l1lH :<i:::AlJ CHHK\m~u 
jl1H1 lll't.~:rn l UN Cllrlf"LtTt:" 
i Ul l D lSABu: l)P, ('JE RE!·H::~'Jt 

i l1J 2 Gf:Pff~'.AL Sl A'fUS 
jUn ))Ef A[LEl) SJA"i!JS 
jl1H (lUiHlNUf) 

i 015 U:~IJP SEEKS 
jH16 (f URMAT PACKJ 
;Ull RETURN DR{VE AUDR 
jU2G DRIVE RELEASE 
;U2l RETURN CYL1NUER ADDR 
;022 (CLEAR/SEl FLAW) 

(844) 

;U23 EXftNDED DETAILED STATUS 
;U24 REAU GAP SEC 
;02j WRITE GAP SEC 
;U26 WRITE VERlf Y GAP SEC 
;U2J READ CHECKWU~D GAP SEC 
;U30 REAU fACTURY DATA 
;031 READ UTlL!TY ~AP {844) 
;O:.i2 BLUCK XfE~ BUff £R REAU 
;~33 BLOCK XFER BUFf~R WRIJE 
i ll'.·~·l r.:fA[I f'~'.Ul ffff]l SEC 
; ~Jj u:~ UE LAS r SEC 
;U3b WXllf Vf~lfY LAST SEC 
; tn I H:< ( ft P:W llC lll) SEC 
jU4U CMEAU SHU~l) 
i ll4 l c-1i:u::o s IRIJBE Mm 11rlSE f) 
i l1'tL l:LtA!{ CllNm:Tirn ACCtSS j:-illJ 

; 1H:~ rurrrn REAu 
; ~44 Bl!f fH~ ¥W l .i !: . 
;U4:5 
; U'lb (:·lfffff. BllffH'. HI DlSU 
jU4/ (SC~N CYLlNUER AUDRSl 
j U5~1 rnu·11-·u·r UN P~'.OCS~'. CrmU 
jU51 (tXECUfE CNTRL WORD SEUl 
;H52 lNPUl PRUCSR CHNL STATUS 
;053 {ECHO UUTPU"f CHNLS) 
;054 ClSSUE PRUCSR FLAG PULSE) 
pJ55 mrnBu: lilPur c:mL TirHN!Jl 
j05S ClNPUT TIMING DATA) 
;U5l ECHU ONE WO~D 

jGG<l --

i ~GI rnunrnuflPl 
;Hb2 MANIPULATE f'RUCSR 

;U63 INPUT DlSPLAY DATA 



~~IU7 HXf3~14U 124~ 

~UIDH BXf3~t4U 1216 
~8JU9 BXf 30J4D 1247 
U~lDA BXf3UlE1 l2~8 

1249 
12~l1 

JriP HILE 
.Jrif' rn1.E 
Jiif' lllLt 
Jr-I? liUflJLi) 

i Ub4 Cl l nt: Lllr HJ'.U~Ct (:(lllffl r~!O 

;C55 --
jObS CfU~CE E~~U~) 

; ~G/ IIHU~U)l::i:'. i)IJ ru:.lJAi) 

11TLE2 CLEAR CUNNEClED ACCESS fU~CllUN 



Alldr Llne - AilPErW 7l~5/88'.5 f!lUL{iTll!N - HSP UNLJiiE - CLEAR CU~NEClEU ACCESS f U~CTIUN 

1251 
m2 
1253 
l 2J~t j 

CLEAR CUNNEClED ACCESSS fUHCTIUN 

1255 CU~GNC"f: mu $ 

~UlUB BXfl~ID~ 12S6 ;R~LEASE rHE CURRENT CONNECTED ACCESS ;2~1 

~~lDC BXf luB49 1257 
~UIUD 8Xf3Ul4~ 12j8 

12J~ 

JSB f NCf.lf'L Y 
.Ji'1P !l)LE 

12bU i SUBRUUTI Nf TU rfflU\St~ Hlf. CU:·nJ:U EU At:Ct'SS 
1261 j usrn \rt CLEAi{ CONll~CT flilD IWERAfll)i'; C1Jm:i1.tfl:: Hrnn {IJrlS 
l/'b:'.'. ; 
Ub::l RELCi4C'i: 

~UlDE XXXXD91C 1264 
~UIDf BXFI~B4U 12bS 

1267 
J2b8 

tUU $ 

rn ci)uwr 
JSB HH\BHS 
P.'fN 

;CLEAR ACCESS GUHNECfEU 
i rN(lBLf. ~HL AtCtSS HI DEAUS"fAf(f US 

llTLE2 AUTULUAD FUNCTIONS 

i /V1J 
i ... :ll l 
; /'{lJ 

;·~tn 



fhu ~Eb 11 13:jj:l/ 1SS3 

Addr 

12G9 EJECT 
in~ 

12/l nuTOLUAD FUNGf [UNS 
un. 
IL'J::: This routine r1anclles lirit"~'.LUCK HUH11.U{H; (~JllG"/l 1 HUHl!li{\D HWn 
1214 PPU (~4l4) 1 and AUJULUAD f~Un DtSK (OIXX> CDC functtons. 

IHH tl m rn '3 l.l 
~rn1u BXflll6H1 
lHJtt:3 XXXXE3D'3 

m& 
121/ 
l{/8 
1 '_) /•j 
, .... , J 

1280 
1281 
1282 
12ljj 

1284 
1285 
1286 
l2B/ 
1288 
l •)oJq .. v .. 

129l1 
12'31 

t•'11"t·i ' 

iL.'L T 

OUIE~ 1BXXUB9U 1292 + 
12'32 + 

~01Eb XXXXU9ll 129~ 

U~lEJ llXX9514 1294 
U~lEU XXXXUIUC 129S 
OUIE9 8X21UBBC 1296 
00l~A BXf 10849 1297 

fnst, clear any error status c.nd cond1t1ons for tl1e host, 
and release all drtve if a AUTULUnD FRUn PPU function. Then, 
\Ja1t for act1v2 1 and read data until irHct1ve. r1othrng 1s 
!Jone '.11th tlie data; lt 15 SU:\ply ulSC.Jrded. llitii tile 

AUlULOAD FRUM DISK function, no data is sent from the host. 
Note that there are "zero word" lNTERLUCK AUJULUAD functions, 
that trasfer no data, anu are s1oply used to in1t1al1ze the 
controller. (f there is data, the only word of s1gn1f1canc2 
is the revision level of tne autoload progran, which is 
returned to tne host v1th all detalled status functions; this 
1s in word number 41EU hex of the autoload data. 

i 
AUTULD: mu $ 

ZR IJErrmn ;CU:f!R GF.W:R11L Sli-lYlJS 
JSB CL~SlAT ;CLEAK OLD STAlUS 
:;:srnx f. CNC rn I rlAGS i iifll) !U-:% f CON NEC rm 
s;,:c.cuc 
~:A CPPULL 
AX SVSRC & ALU & SXCSfL 
ENDn 
lX GrnS"f Al 
fl)R ['{ rnm, (l)CHW 
l lJ~\l Cf. ALVFr' 

;CLtAX Gf~fRAL SlAlUS REG 
; 1S "Ill (S AN \HH iilJ ilJUJi~l}? 

;fHEN ~ELEASE ALL DRIVE UN(fS 

l 2'3B 11U HJLO l: 

c.JSB Z, Ri::t. ;;u_ 
JSB fiJCf.'.~~'LY 

E!lU ·$ 

12':!9 
UOtEB jXXXE59U 13UU 
~UlEC BX23Ulfu 1301 
~UtEU XXXXClfF 13U2 
MJIEE BX21HA24 1363 

1305 
l'.3u6 

D~lFU XXXXD99F 1305 + 
13UEi + 

0~1FJ xxxxue~u 13U7 
~UlF2 XXXX41£U l3U8 

1309 
~~lf3 BXF1YA38 13IU 
0UlF4 BX73UJ4H 1311 

i:m 
03IFS SXXXf 190 1313 

1314 

U~lfH ~XXXE79H 1317 
U0IF9 BX23UlFB 1318 

t1U1ULD7: 

AUTOLD2: 

"iS"INO Sli!ACl 

Clr'lf' z I AU"i ULD7 
ur:rn ni:1rn111rn 
CJSB z I DU\VCK 
.JflP fiUTULDl 
mu $ 
DflR(N{T 

LU2NR Blll2 1 D~AD~AN 
trWi'l 
1~; TtNf'D 
(DAf H;Mltu 

mu ~ 

JSB CKCEl<R2 
CJiW N, lHLf. 

C.JilP L, ·H2 
Jr'if' lDLt 
rsnw SfULL 

CJrW 1., -~n 

i i"lli l r f IW {iC"i (VE 

;INACTIVE ruu LUNG? 
jlJnt ULIT 

;CHfCK FOR CHANNEL ERRORS 
; IF t:r:RUr:, tx n 
;CHECK fUR fUNCHOii INSfEAD llf l)1HA 

j"l\Jl 
i i'lH 
i : .. ~~ll 
;nn 

11!\ 
11'; 

i l t 
j'..?IH 
jlll 

i JC 

jl (; 

jlll 
jlD 
;IC 
pc 
,·H•,. 
1 .:.ut 

jli) 

jll\ 
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13:rn 
1 ::;21 
1322 

G~JFD 5XXXE~90 1323 
O~lFE BX23UlF3 1324 
U~lff BXF3814H 132~ 

UU2U2 BX23U2U~ 1328 
l :-::t~ 

UU2UJ XXXXD99F 1329 t 

1 ~:29 + 

~W2~:5 82WWCB 
u~t:uo mxrnsu 
fJ\32\1/ BXf3U lfU 

1 •_;'.>'J 
Ud'-f 

1334 
133~ 

1336 

1 ·)·.hj 
11.J\Jl.J 

03288 XXXXU911 1339 
~~2U9 Blf \UB49 134U 
0~20A BXF3UJ40 1341 

13,}2 

I 

Jllf' fiUTOLUC: 
Dl:J'.;{ DtiiD;iiiil 
USB Z, Df.{\UCK 
fSHlD S lilACT 
I ~( SRCSTAT 
CJHP l,AUflJLl):~ 

Jnf' J DL£ 

UtCR 1H1Pll 
CJMP l,AUf!JLlH 

LD2rn~ Br r l 2, DEAUnAN 
f.WH'l 
J nP !lU ftJUJ:~ 

I & liCAX 
AH &. UU\Ctlr~ 

JrW AIJ fljlJ)f 

AUTULDSK: ELlU s 
rn Gt:NS.i A.i 
J'.·5l3 F NCl~Ef'LY 
Jrlf' IDLf. 

; trn=-n iifm ACfl% ru:~ nm u1;:1J? 
; "i Jiit OUT 

i \lA [ "i f!W R£t1DY 
if.ND Of Dfil A 

;STORE IN CNlRLWAKE REV 

; iv:sr: r 1)Jur~ ri:x rn Hr !J Arm c1m r r nut: 

;CLfA~ G~N~~AL SlA"iUS 

TITLl2 DISK DEAUHTARl FUNCllU" 

; lU 
i lD 

;JC 

;J (: 

;lC 



Line - A~PERIF 7155/885 ENULAllUN - HSP UNLlNf - UlSK UfADSlnRl ~UNCllUN 

i:A~i 

l :~46 
~~20B XXXXU911 1341 
~~2UC XXXXD81B l348 
UU2UU XXXXU89C 1349 
UU2~£ XXXXll814 t3jU 
lH:l2Uf' XX XXfAllti 13~ l 

UU211 XXXXE3HY 1353 
~~212 BXf lU6FA 1354 
UH2J3 XXXX949A 1355 
UU214 t2XXU068 1356 
ua215 B3XX0349 1357 
UU216 XXXX949A 1358 
~~217 J2XXUOU8 1359 
UU2t8 83XXUUU1 136~ 

Hb2J9 XXXX949A 1361 
U021A 12XX~~A8 1362 
GU21B B3XX0UIE J363 
\j\J2 l G BXFl ~M8 
0021D XXXXU8f"4 
~U2tE XXXXiHHC 

l 'If c: 
l.'.10..J 

UU2lf BXf 30557 13&7 
l •lt0 fl 

,jQ(J 

f:.JtCT 
I 

USKnsrrr: EUU s 

:~A Cf'r!JLL 
n~: Cf'CNCl 

·1 Uf\ J ~: ArHl I cu~:UN l l i SU CUiUHff UN i ·r HWii f UilC:T l lW 
{i)Af Cf ))SJ( I fl 

SElNR f .CNClD,FLAGS ;S~T UNIT CUNNEClfU FLAG 
JS?; CLRSfAT 
TUR I y {{LJ DI curwrm i SU CYLI NllH: HI 8•tl 
!DAT CYL.PAR & ALU & UCAR 
CUN CYLNAX-J & WCACHE 
fO~lY AUD,CURUNIT ;SET TRACK TU l 

IUAT TRK.PAR & ALU & WCAR 
CON l & w~:1m1F. 
lURlY nuu,cuRUNlT ;SET SEClUR TU 3U 
lUAf SEC.PAR t ALU ~ WCAR 
um 3l1 & \·IU4Ul£ 
J:·rn SE f sttK 
Ji\ CllCFNC 
IUAT Cf I :~:JW 

JilP ~rn. P~:UTS 

jSEr SEEKEU FLAG 

lllLE2 STnTUS fUNCTlUN 

; 201 
;202 
j L'l:l2 
I •) i ~ •) 
J ,:,..:.;,.:. 

I '/!.1.-J 
1 •-u._ 

2'".•r, .... 
J.i..\.t4. 

;:2kj2 
;2~! 

; ~~~~ l 

i i't~ 1 
; u: 



floor 

i;rni 
l'.::11 

rn:cr 

J372 SlAl.GE~ - RUUTI~E fUR GENERAL SlAlUS fU~CTlUNS 
l ') 7·~ \}I \J 

1374 STAT.G~~: EUU S 
l 'JlC. .,;,.,; 

l '.i"i t:. .,;, u 

U~22l l4XXU8Sl 13// 
n1e 

UU222 XXXXD99f 1318 + 
lJiU + 

JU223 lXXXClff 13/9 
U~224 BX2l~A21 I38U 

nu1 
~U22~ &XXX~9Ya 1382 

002:.rn XXXXU'3i l 
m122u BXF30H~ 

1384 

1 ·>•J"/ ... ,;t;, 

l :::HH 
138'3 
1390 
13'31 

JSB srnrnt:n 
; SEND GENSTAT TU CUC 

RH GENSTAf & UDATA 

LD2HR Blfl2 1 DEAUMAN 
ENIHJ 
Dt:rn DrnDnA;J 
CJ SB z I DtADCK 
fSHID Still) i'Y 
I ~ VSTSHH 
CJf1P l 1 ~-:~ 

con c. 1 w1c·r 
1 ~\ osrcrn1. 

:~fl IJtliS"UlT 
JSB H~{iCE I 0 
LR IJfNSrAf 
Jrif' mu: 

;CALCULAT~ GENERAL STATUS 

i 11A tr ro:~ EllPrY 

i ·.;'.lj l 
i :!li'.J 



HALE L1st1ng: nsponl.src 
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i:n2 
J 3~:~ 

EJECT 

1394 STATG~N - SUBRUUllN~ fUR UETERMININS CURREUl GEN~~Al STATUS 
l :~·3:-j 

139b USED BY GE~ERAL HTAlUS ANU RETU~N D~lV~ AOD~~SH FUNC11UNS 
l:3'f/ i 
rnB STiHGU~: 

mine xxxxun 

lll:i22t XXXXU8f l 
u1m:-· xxmrnrn 
timrn BXF :::c2H 

l ;j·3·3 
14~U 

14Ul 
14U2 
14U3 
HU4 
l40J 
14U6 

OU2Jl 82XXU0Ul 1401 
~0232 '.::XXXFBCJ 1408 
~U233 BX2JU231 \409 
uU234 XXXXUSfl J41U 
UU235 XXXX~ACU 1411 
U0236 BXF30274 1412 

1413 
1414 

0~231 B2Xl~GDn t41S 
CD23B 3XXXFBC1 14J6 
UU239 XXXXEDBU 141/ 
MB23A BX23023C J4J8 
UU238 3XF3B23E 14l9 
~<l2jC XXXXE380 142~ 

~U23D BX23U14U 1421 
0~23E XXXXDBFl 1422 
uu23r xxxxun~u t423 

1'+14 
JU24U XXXX~3F9 141~ 

UH241 BX23~2S3 1426 
14".U 

UU242 XXXXE1Dl 1428 
~U24~ XXXXUBlA 1429 
8~244 XXXXE4H0 1430 

e~245 12XXU0U7 
Wrl246 :mxrnc1 

H:H 
1432 
1433 

0~247 HX23~24A 1434 
l43S 

U~24B XXXXE7BJ J43b 
00249 BXF3~274 1431 

1438 
~U24A 8Xf IUB64 1439 

m12•t3 Bff UJMf 
~~24C BXl'.3~255 

l 44 l 
1442 
lH3 

~a24D XXXXE3Dl 1444 
UH24E XXXXD8EC 144S 
ga24f XXXXOOID l44b 

r f s;JA:~rn nurn:n HAS r A ( u:n, Jus r su iU2lJ Mm 11u fll s rn rJ 
·1sH:r: f .SHfAJL,fLAGS;Sff H SliA!ffD tiHllln snu UURKS 
UMP L,SrAfl 
lX GENSTAl ;SHAKEU MEMK fAlLEU, 
())Af Ll~5U20 ;SET DRIVE ~R~UR srArus 
Jrlf' !ffA"l5 ;Arm fO~:GU t:VHff!HiNG £LSE 

; IF SYSPORf ERROR, JUSf SEf jU~U AND GU TU STAfS 
STAll: EUU 5 

CUN SYSERR & WCAR 
HA t i~tmit: 

cJrlF' l,srnu 
rn GENsrn·r 
lDf1 f Ll~5U\J\1 

Ji'1P STAl5 

;CHECK FUR PARITY ERRORS 
;THAl WERE SAVED JN SYSERR 
pmrit 1 corn UlUE 
;PARllY ERRUR D~TEtlEV, 
;Stf ERRUR STATUS 
;AND FURGEl EVERYTHING ELSE 

; !f OTHER PAR!TY ERRUR (fRUH CDCIJ, SET 5CUU 
STAT2: mu s 

CUN \-Jl) 16 ti t·JCAF: 
HA & RCACrlt 
TSTNA Blf6 

.JiiP $t3 
·rsH~a BlH 
CJflP LI ·~+:3 
H~ GHJSTA.f 

;CHECK FUR PARITY ERRORS 
;THAT WERE SAVEU l~ DET STAT WU16 
; ... Brr 6 

; ... llR. BJT 1 

ji·kUHC::<, CUNl!NIJt 
;PARilY E~RO~ DETECTED, 

rnAr IJit~mw ;Sfi t:::d::o~: srnrus 
l~ A UNIT JS NOT tU~NEClED, GU lU SlAl9 

fSTNR F.CNCTD,fLAGS 
UiW 1,Srnl~ jNO Uiffl lONCiU 1 Jl!i'lf' 

CHECK curmEO~:u lJlU vi: s rn TIJS f IJ!~ BUSY 1rn rn~1ms 
RSTNR UIT3 1 GENS1AT ;CLEAR ANY Ul.U b~lVE RESERVE f~~U~ 

Rfl CURUH ( r 
1UAI ADD,NRY 
fOAT RES.FA [L 

I t; ALU & IKAR 
Hi1 lt RCl)CHE 
CJrlf' Z1 S+3 

SET URlVE RESERV~D ERROR, GOTO srAr5 
SETNR BlT3 1 GENSTAT 
Jrw srnrs 

WAIT fOR STATUS FRUM AMP If PENDlHG 
JSB WTAnPSf ;If SfATUS IS PEND[HG 1 UAIT FUR lT 

SET BJTJ JN GENSTAT If DEVICE END IS JN UNIT STATUS 

SrAf8: 

J:1B CKDVENll 
CJ!'lf' Z,SHiT6 
E!JU $ 

j c;1ECK F!JF: DEV i Ct END U! srn TUS 

RSTNR BlTl,GENSTAT ;CLEnR BUSY 
!X SHi'iAl)l):~ 

rnnr BUSY. UH 
;CLEAR BUSY COUNT 

j/(iJ 

i )~11 
i°'~~ll 
i :.il1J 
j ~~IH 

i L'l1l 

ji'(jl 

j"~~ l 
; Lt11 
;2~H 

;201 
j2~H 

; Llil 

j'.::~l 

;2~1 
••••1f:11 
J i.UJ 

i 2l11 
j Ll1l 
;:)H 
j f.:til 
I ")1.:1 j 
1·-·:l 

; '.:'~11 
; :rn1 

jnH 
i ~~~H 

;Wl 

;L'.~l 

r.rn1 

;:.rn1 

;·JH 
i /'.~i 
i ·~~':] l 

i ~'.Ul 
i ~:·tn 



Slf\.!US f Ui1CTJON 

~Jll2JU XXHD'3UB Ht/ LR :)llfl))irrn 

~~251 BXFlO~lb 1q4U JSU SHM~~lCU 
U02J2 BXF3025f 1449 JHP srAT/ 

J4~J NUT CUUNECTED, CLEAR URIVE SlAlUS BITS, SKIP D~IVE CHECKING 

~~Z53 XXXXYCDl 
l1Sl STAT9: EUU $ 

l ·:t53 
H54 

i URIVE BUSY 

TURIR ANU,GENSTAT 
IHM Urt5UeG 
Jrlf' SlA15 

STAT6: mu $ 

SETH~ Blfl,G£NSfAf 
l f'. SH1lADD~'. 

rnAT BUSY. l~N r 
JSB StHlRliCU 

;CLEAR ALL BllS EXCEPT 81111 ANU 9 

;SET BUSY 
; ~:EAU BUSY COUNT 

rsrnx B[ rn,swmATA ; {f 2% 

;·,:01 
; i'lll 
;:,~tll 

,•)t,\•) 
I i..t.Jd 

j 2~1:~: 

j Lt .. l:~ 
;::~;; 

;2~1 

;201 
rrn1 
i 1l1J 
;:~~ll 

;L'lll 

145fi 
~U2j6 XXXXE3Bl \45/ 
0~257 XXXXU8EC 1458 
jC2~8 XXXXUUIU 145'3 
ua259 BXFJ~E00 1460 
~U2~A XXXXf lEB 1161 
U~/58 BX23025U 14b2 
YU25C BXf3U24D 1463 
UU25D XXXXDUSB 14b4 

CJrlP Z,$+2 
Jrw srnrn 
Hirn St!f1UA·1 A 
JSB SHmHU 

; rw:N ASSUin:: Of v ::nu 1rns LOS r, cu;: B!JSY ; "l.ll l 
i tLSt wcr:c:tlHH HUSY cuurn i ::'~1J 

H6/ 
~~2~F XXXXUBEC 14b8 
ue26U XXXXUUU2 1469 
0~261 UXF1UEU0 1470 
~U262 XXXXF3E3 11/l 
00263 BX23U26f 1472 
~~264 XXXXF38l 1413 
~~265 XXXXf 7Bl 14/4 

Hl5 
HH266 XXXXCIEC 1476 
UU26/ 8Xf lUEU2 1417 
~~268 XXXX84CB 1478 

l 11.1•::i ,, ./ 

~U26A XXXXE5HO 148U 
00268 XXXX~lUU 1481 
~~26C BX23026£ 1482 
80260 BXF3026f 1483 
UU25E XXXXf9Bi 1484 

1.485 
148& 

U026f XXXXD8EC 1487 
0~27~ XXXXU~03 1488 
~~2/l BXFl~EOU 1489 
ij2/2 XXXXU8UB 149il 
UU2J3 lXXX995l 1191 

, Ct!ECK HW U:Rlrn srnrns 
S fiH/: EUU $ 

lr: SmlADUr.: 
rnAr 1H11). sn 
JSB SHmWtu 
rsrrm t!.UCK,S:mHAlA 
CJnf' Z,Srnl°4 

;CHECK f U~ UNll CHECK 

s~rnR Blf~,GENSTAr jUNlf CHECK, SET ~uu~ SfAfUS 
SETN~ BlTJI,GENSlAl 

CHECK fOR URIVE ERROR STATUS 
DECR SHMADVR 
JSB Siii\RU 
TURIA ANli,SHHDATA 
IDA! E Ir"!. :~ii 
TU{lI f.M'.,Nf:Y 
min :rn. uirnu 
CJ!'lf' z, $+2 
jjJP ·$t2 

;~UINT 10 AHP.ST/ 

;CHECK FOR RECUVERY ACf (UH 

;UF INTERV~Nf IUN REQUIRED 

SETNR BlT4,GfNSTAT ;If INTERV SET DRIVE MALFUNGTIUN 
; xHlD GtNfr(flL srMuS fRIJil SHAREU fltVilW{ fl];~ D:UVE 
; AND OR WITH GENERAL STATUS REGISTER 
srnH: !R SlfilADDR 

IDAl CDCSi 
JSB SlH1RDCU 
RA SHi'lllfllA 

14':?2 srn·rs: 
nmi1R 1rn, G~NSTA"f 
ELlU S 

0~2/4 XXXXF7fl 1493 
00275 BX23M2J/ 14~4 

14'iJ 
trnti& XXXXE3Dl l 4% 

l ·Vfl 
0J277 BXF10B4Y 1498 

p·.:i·~ 

ULI27H XXXXUBIB 1499 + 
0~219 1CXXU8'3E 14'39 + 

rsrni< Brr11,GErisrnr i ir :mx srnru:-; 

~:s·1 rw Bl l 1 , G~NSl A "f i Ci.UH~ BUSY 
srnrus w:AllY, :;JJ'LY TO FUNO rn;i 

J SB fNCR!:J'L Y 

HI Cf'PULL 
AR SVDST ~ ALU & DSJSEL 

i .. ~~ll 
j ?~1] 

; ?~l l 
;:,.~n 

i /:ll 1 

;2Ul 

;2Ul 

1.r.rf,141 
Ii {I l 

I •) f.~ l 
1 ·".H;, 

;:1i1j 

i ~-'li J 

; -.~u l 



HALE Listing: hsponl.src 

lid Jr 

149~ + 
J :i~iLl 

U~2/A XXXXD99F 15U~ t 

15t1U + 
UU2/B XXXXCIFF lSUl 
U~27C BX2I~n24 1502 

i:rn:~ 

~~270 6XXXt39~ 15U4 
UU2/E BX2J~27B Jj~j 

15l'1b RtTURrJ 
JU2/~ XXF~XXXX ISG/ 

I5ll8 

T~u Feb 11 13:55:11 1993 

EilD!i 
Di'lf:'.liJ 11 

L02NR Bifl2 1 UEAUMAH 
mun 

s rn rus ruric r wn 

DEGR DEADAAN ;ACTIVATE fHE DEADAA~ f l~E~ 
CJSB Z,UfAUCK ;UEAUnA~ TlMEUUl 
rs rnn ~)t~u r 1JE 
1 u us·isHn 
C.JiW l,s-:~ j\iilU fl)}< 1Krm 



HALE L1st1n~: hsponl.src 

Acidr L me - i~fWtW I 1 :iJ/88'.:i UlULAl l[IN - HSr' Uf~Ll m·: -

~0281 xx:msrn 
UU282 lBXXIJS'jl) 

Ol\281 Brt:rn 140 
~11281 Bff l :rnBil 
U~28S BX73UHU 
l:HlW/ Bff UJ6FA 

l:ilj'j 

lJlU 
i:rn 
Jt:l'.1 .J .... 

1513 
1514 
l~l:J 

1515 
1.JlJ 
1515 
l516 
l5J7 
l'.518 
1519 
15211 
lJLl 
152"2 
JJ23 

·} 

t 

+ 

i 
; conm:cr runi:r rn:i 

JSB fNCREPLY 
s:~c. cue 
~:{\ CPPULL 

;SENU lNACllVE TU THE FUNCTION CUUE 

AR SVSRC & ALU & SRCSEL 
ti1DVi 
JSB GETPARS 
CJ r1P ri, IDt.£ 
J:-JB :~ES I UN [ f 
CJrJP u, IULE 
JSB CL:·~S r A f 
J~lf' iUu: 

111LE2 Slt.K FU~C11UN 

; Gfi THE CDC PAXf1 UURUS 
;CHANNEL PARITY ERROR J~ PARM HURU 
;RESERVE THE UNlf 

;CLEAR ERROR CUNUlflUNS 

;iUl 



HnLE L1sttng: nsponl.src Thu feb 11 lJ:SS:l/ 19~3 

Addr Line - AMPERIF 7155/885 EMULATIUN - HSP UNLINE -

lJt't 
lJ~'.J 

l::i2G 
J~:U 

J528 
152'3 
)~3~ 

153l 

1~34 

1~:3J 

J5% 
~U2CU XXXXEBD9 ISJ/ 
i~JCl BXf30~C~ 1~38 

~~2C2 XXXXEBB9 1~40 

154l 
j~2C3 BXf 10849 1542 

0~2C4 XXXXUBlB 1543 + 
UU2C5 tBXXD89D tS43 + 

1543 + 

mt:U\ XXXXf7F9 

l54·t 
i5•t5 

15'17 

lJjtj 

1551 
1552 
1553 

HU2CD XXXX949A 15S6 
1557 

UU2CE 12XX~U47 15~8 

uu~:u :.mxrnu i559 
~~2DU BX23U2D2 156~ 

i~2Dl BXf 3031U 15&1 
ue2n2 XXXXU~HC 1562 
0~203 BXf l~E~~ 15&3 
U02U4 XXXXH4CB lj64 
OS2U5 XXXXOU3C 15&5 
~0206 XXXXEjUU Ij6& 
~~2U7 XXXXH010 1557 

U02DA BX23~2FG 
UU2DB XXXXD8EC 

'1:1· ti 
).,.JOI) 

15b9 
15rn 
1571 
li/2 

~U2DC XXXXG~IB J5/3 
UU20U BXf lMEUU lS/4 
U~2UE JXXXD84B 1~75 

UtCT 

HiE flRST SffK sun BY CDC rn A ilHJ f'USn JON IS si:rn Hl {\iWH'.If. 
iliC: u ri~t:l~ Sff f:'.'.) JUS f SU BUSY UR rlO r. ti.JU; rHt r ms r St~K iH LL nor 
lJE SEIH 1f ll ls CLUSr HI HIE LAS"I f'USl HUN rnnHliJ UNI:" C!JC 

i CYUilDH:) I HS SEEKS ARE NIH !\tUIH:\:J) BY ArWrnlF, EXCl:Yr HS AN 
i 0Vf.~:LAf'f'£D P1ww:.ssitHi "frCH:llUllt. 
I 

Sff.r~.1: f.UU $ 

1~1°1""1/,. 
·JC.C.1-.1. 

l~STN:~ f,'(f!Jl,fl.:111S ;CLEM: 2:1 Uf!HLAU: fJ!JllF. 

SETN~ f .21Ul 1 FLAGS ;SET 2:1 lNlEKLACE MUUE 
mu t 
J SB f i·HJ:Ef'L Y 
s:;:1~. me 
RA CPf'ULL 

;SENU lNACTlVE TU THE FUNCTlUN 

AR SVSRC & ALU t SRCSEL 
tiJDfl 

G::r THE SEEK PARAi1ErERS. s fURE CYU norn I r;~:ACK Arm Ste TUR 
TO LOCAL MEMURY CYL.PAR, IRK.PAR, AND SEC.PAR fUR THE UKIVE 

JSB GETPARS ;GET fHE PARAMETER WORDS 
CJ~P N1 IDLE ;CHANNEL PARITY E~KU~S IN PARMS 

CALL RES.WHT TU CHEU/;~ESE:~Vt THE UNir 
JSB RES.UNlT ;RESERVE THE UNIT 
CJiiP fl 1 I Du:: i If Uii f T GAWW f BE l~ESElNEll 

CHECK THIS UNITS LASl STATUS TU SEE If DEVICE END WAS PKESENl 
lf nor SET BUSY IN GE~ERAL STATUS AND suru !OLE 

lSTNR F.STPf~U,fLAGS;lf SlAlUS P~NUING FUR THIS CTRLR 
CJnP L,~+2 

JVif' StIKfi 
TURIY ADD,CURUNlf 
lllAl ST. f'ffW 
I lt :4UJ tt \ICM: 
HA & RtACHE 
CJiiP l, $t:~ 
JrW SfJ.K& 
rn smrnn1m 
JSB smrnncu 
TU~IA ANU 1 SHADATA 

;SEl BUSY ANU XE"fURN 
; { F :-H AllJS P~Hl) [Nii f IJ:~~ TH ( S Uil U 

;SEl BUSY AND ~fTURN 

jGU ArW.STl 

lUAT ElM.SA ;CHECK STATUS ACTIUN FOR 4 
fiJAl t:XIJR,rdY 
IDAl Sf~. SK 
CJnP l,SW(G 

;fUX SfEK IN PROGKESS 

If DEVICE ENU IS NUT IN SHARED UNll STATUS, SET BUSY AND RETURN 

j lE 

i 1f 

;2Hl 

i 2~11 

; 2l1I 
; "i'.tl l 
• "} !.~ , 
1•l'l 

; :.~~l l 
;n11 
; -,rn1 
; :lt'11 
;·;~til 

; /~11 

JSB CKSEEK ;REUUlRE SEEK UN fH(S UNIT? ;2~1 

CJMP Z,SEEK3 ;FURCE ISSUE Uf SEEK TU AHPERIF ;~03 

IR SHflHDuR i CHtcK nm RESHK fLAG SEr flJi~ nns UiH r 

JSB s:-rnRDCU 



0~2Df BX23U2EJ tjJ6 
trn2rn xx x xns:1H 1 ~) n 
UU2El BXf tUE18 lJ/8 

J581 
lJ82 

H~2E3 XXXXDBEC 1583 
0u2~1 xxxxucu~ t584 
eU2E5 BXfJG~~G 1~8j 

U~2E6 XXXX949A tj86 
UD2E7 J2XXU~6B 1587 
U02E8 3XXXF8Cl \J88 
eo2E9 XXXX800B J58~ 

"02EA BX23~3CB l59U 
~H2ED XXXXFCHl 1591 

~~2ED XXXXE385 1593 

GJ2tf BXF3U2f ~ 1595 
15% 
15'f/ 

U~2f0 XXXXU8f/ tj98 

UU2f2 XXXXU918 16UU 
9~2f 3 XXXXD81A 16Ul 
UH2f4 XXXXU896 16U2 
~e2F5 XXXXC3BD 16U3 
iU2f6 XXXXE381 16U4 
~G2f7 BXf IDD3A lb~5 

U02f8 BX/3U2fA 1606 
OU2f 9 BXF302FC lbU7 
UU2fA BXFl~CEA 1608 
002fB BXF3031D I6U9 

UOLf D BK23U~U~ 
~j~LF;~: BX /:3a:31 n 

~~BOU XXXXUBEC 

u;rn 
1611 
1c1 ·:· 
1U.a.i. 

1&13 
l&l4 
1515 

\J03\ll XXXXUUIJ:~ lGlti 
HU3~2 XXXXb9UU ltl7 
UU3D3 BXf l~El6 1618 
U~304 BXf 10A48 lb19 
U~3US BXf l86fA l62U 

lb21 

C.Jrn:. l 1 %1:Kll3 
zr: SHr'Wfi"!{l 
JSB SHVillRf 

; UUH'f ISSUE SE~K TU AHP~Rlf 
;AND fURCE A SfEK 

; IF CUC CYLINDER HlTHJN ONE Uf LAST SEEK lSSUEU 
SEEK1B: EUU s 

IR SHHADDR ;GEl LAST CYLINDE~ 

urnr CDC.CYL 
JSB SHnt<OCU 
TUR!Y ADD,CURUH!T ;GEf CYLINDER PARAMETE~ 
IOAT CYL.PAR & ALU & HCAR 
nA t< ;;:c}1c:1E 
TUF:iiA SUHR, SmlUATA 
CJnP z I ~1tff~ 
INCri 
CJM l 1 SEtK4 
SL'.NA BrTI 
CJm:i L1 %EK4 
JMP St:EK3 

; [SSUE A SEEK TU AnPE~lf 
SEEK3: EUU $ 

rn Al'lPU10 
I !Hf! Af • St.EK 
ZR ArW!Jl.F.N 
t~:A cu~:tm 1 ·1 

; GET D If f f~'.EUCt 
;DUN'T SEEK If ELlUAL, 

; Ui~ UNt !Jl<f:i~ TH:. 
;"fUO 11lfF£RENl 1 lSSUf "iHE StEK 

;SEf SEEK REL TRACK CUMMANO 

AR AAPUN(f ;SET Unlr (N CUMMAnD WO~D 
LD2NR Bl1J 1CUCSlAlf ;lNJT STATE ~ES fUK STATUS TRANSff~ 
SETNR Blfl,GEnSTAf ;s~r BUSY 
JSB lSucnu ;ISSUE THE SEEK CU~NANU 
CJfiP H1 H2 
Jr-if' $+3 
.JSB CKAH?Srs 
.Jf'if' Stf.K6 
JSB I:1UADX 
Ui'if' z, $+3 
CJf1P N,SEEK6 
Jr-W Sfffb 

sm: {SSUED 
JR SHiiADDR. 
fOAf MlF'.Sr3 
ZR SH fl!ifi Hi 

; !SSUE REL wu~n ADDRESS 
;COMMAND ACCEPTED 
;COMMAND REJECfED-REfRY COMMAND 
.;NU~ RECUVERABLE EKXOR ABURl 

;CLEAR UEVlCE END IN STAlUS 

JSB SETSEEK ;SET SE~KED fLAG 
JSB CLRSfAT ;CLEAR ULD ~RRUR CUNDlf!UHS In STATUS 

SET fLAG f~:f.G rn lNDlCATE "fU CUrmArrn ISSUE Tll{H A S"iAlUS 

; ·,~Ill 

j:-'.l1J 

; i'l1I 
; :rn 1 
i ~·'.li J 

;i'Ul 
;·21n 
;101 
; 2U:j 
;2tH 
j21l3 

I ~ .. r.•' .. r , .. ,,,, 
r •) !.~ •) 
I ·~ ~; ·~ 

i ·,;:\l l 
;n1:~ 

;:~ln 

j 2Lj:~ 

j L~1:~~ 

• ".1f~'J 
r.:.ti.1 

1622 rs PtNO!NG FU;~ fHIS cur:rn!JtLtR 
G03~b XXXXf7B9 1623 
U~3UJ BXf3~31D 1624 

1626 
~0~0H XXXXUBfC 1627 

~830A BXF10EOO 1629 
0U3UB XXXXB4CB l63U 

SElNR f .SlPfNU 1 fLAGS 
JnP SEf Kfi 

;n: 

; J f LASl s·!AHIS \·lAS rWl Fk'.Lli'l Ii SfIK Cllnf'lANll GOTO SffK~ 
mu ·~ 

l r: SHi•JADlm 
1 irn r AnP. :) r l 
J~iB smwotu 

; iW~i CHrTK HiE l t1Sl srnrns Hl Si:} l r Tt!f 
; fl) %: (F 1w: u~sr sm: CIJflfiArlU HAS i) Sl:IK 



HAU: Listing: hsponl.src Thu feb 11 13:55:17 IY93 !-'age 4b 

~lddr Ll ne - {\ViPER ( r J 1 JJ/8H5 EViUUH Wil - HSP Oil LI flt -

U~~Gt XXXXC~3C 1631 
\llJ3llO XXXXE5lill 1632 

U~3JU BXF39317 1635 
003ll XXXXUD6C 1636 
00312 BXflUEU2 1631 
UU3l3 XXXX84CD 1638 
0U314 XXXXU3CO JS39 

CU316 UXF3~14~ 1641 
l!A:~ 

J643 
lb,H 

UJ317 XXXXE3Dl 1645 
UU318 XXXXD8EC 1646 
0~319 xxxx~~o3 1&11 
UU31A XXXXD9UB 1648 
~B31B BXflUtl6 1649 
UU31C DXf3014U 165Y 

J651 
i::.s2 

U~31D XXXXE3Bl 1654 
OU31E BXf3~J4~ 1655 

16% 
1657 

!DAT tin. SA 
nrnr uui:: 1 n~Y 
JDAl S{UiKC 
CM' l 1 H2 
JVif' Sf.EK5 
mm SIH-i{\Dl)R 

JS!; SH~WU 
fill{ [ i'~ !)Ill) I SHi'iUATA 

;POl~f IO AHP.sr2 

rntn rn1. RA ; ff Hn: ~:tCOVfJ:Y Acn uri 1 s NLn i mu, · ; '.lk11 
C.Jr;;:· L, H2 
Ji'lf' lDL~ 

; THE CDfiiWW lliiS ABIJRl"l:U. 
i lil\HI lULf. ff n \HlS mn ffiW 

1 Sf! NU"! BUSY ((IN CYLINUH:) AND Gll ·ro JDU. 
sm::5: mu ·s 

I 

r{S°lrW Bi'! JI Gf. NSHfi i tLH\R BUSY l. N GrnH:AL SKf us 
rn s:rnADD:~ 

lDA'! CDC. s·r 
rn stmnnrn 
JSB SmHH(iCU i CL!JW SlAlUS w mm A~:rn 

JnP IULE 

; SE f BUSY {\NU l]I) ru I nu: 
SEEKb: EUU $ 

SEfHR Bifl1GENSrnr 
Jf-IP mu: i Sf.l BUSY AND Glim lDLE 

lllLE2 RELEnSE DRIV~/UP-GUMPLETE fUNClION 



HALE Listing: hsponl.src 

Aadr Llne - Atlf'rnlf 7155/885 f.flULAT!Wl - HSf' um.ii:~ - ~ELEAS~ DRlVE/UP-CUNPL~lE f UUCllUN 

E.J~Cf 

lbbU ))fSill3U: lWl\JE r.:::::)l:J<%, 
1&61 UPERAllUU CUNPLETE, 
1662 DROP SEEKS, AND 
1663 DRIVE RELEASE FUNCTIONS 
166·:t 
lbb~ 

~U3tf BXf lUB4~ 1666 
UU320 BXF30140 l&b7 

lbb8 
0Uj21 BXF101DE 1669 

l6/0 
1671 

U~322 BXF1UB49 16/2 
OD~23 XXXXE3F9 1673 
U0324 BX23U140 1674 

1675 
Ui325 BXFIUE33 1616 
~H326 BX230328 1677 
U~327 BXfJU32j 16/8 

1 
UIS.Rt!:i: 

Of' I CUI-JI-': 

DRf'. SKS: 
DRV.f'.EL: 

mu $ 

.JSll nirnH'L y 
Jt-W JULE 
E!lU $ 

J SH ~:t.LU~C"f 

E!JU $ 

mu $ 

JSB fm~Rf?LY 

;RELEASE CONNECTED ACCESS 

TS Tm:: f. CNCTIJ, FHiGs ; l F rw urm curmm rn, rWTH lNG TU nu 
CJrW l 1 rDLE 

GET LOCK UF SHARED MEMORY 
JSB SHfiLK 
CJnP Z,5+2 

;TRY AND GET LUCK 

i my 1\GA r r; 
1679 TEST FOR DROP SEEKS FUNCTJUN 

Ge328 XXXX1St4 168U 
HU329 XXXXH~0U 1681 
~U32A BX23~333 1682 

lfKl 
~U32B XXXXE309 1684 
~~32C X~XXE7U9 Ib85 
0~320 XXXXDBIA 1686 
~032E XXXXE480 1681 

16'3[1 
00330 13XXF9UU 1691 
U~331 BXf lUB/A 1692 
U~332 BXf3~33C J693 

lb'H 
J&'j~ 

~~333 XXXX0960 1696 
1697 

00334 XXXXDB1n 1698 

~U336 BX23U339 l/UU 
ltf.l'J'-1"' YY"Vf!Of.ifA 
lh.h.hJ / n n }, iuiUi.tiJ 

UU33H 8ff l\:iB/A 
im 
17\1:2 
1103 

UU33~ XXXXDD6~ lJC; 
Uu33A XXXXEBtG i/C5 
J033B BX23~33; l706 

Ji~i" 

170'3 
17 i li 
1711 

fU:HY i::xo?, UKfNC 
lDAl Cf.USKS 
CJHP l 1 URP.SK~l jUROP SEEKS 

UP COMPLETE UR UXIV~ ~~LfAS~ FUNCTJUNH 
RSTNR f.CNCTD,fLAGS ;CLEAR CONNECf~U UN[f 
15rnR f. RDEr:R, n.P.l-iS i tLr:Ar: r{fAD f.xxu~: rnn us 

°!U{d i1iW I f'WY 
rnAT ~:E'.·). f !HL 
I t~ ALU :'.~ viCAr.: 
lii 
I & \iCAttlt 
J'.JB REL.UN{f 

i DROP SEEKS nmcrnm 
DRP.SKSI: ELlU s 

rn ffilPil 
DRP.SKS3: ELlU $ 

:rn cu:~un r r 
TURAY EXOR,TEnPU 
C.JfiP z I D!(li I SKS't 
~:11 mw~ 

JSB R~L.UNif 
mu s 

TSTNR BlT5,l£nPm 
CJ il? l, D}(f' I ~1K:13 

URP.SKS9: EUU $ 

JEB SHViUNLK 
JrlP IDLE 

;TEMPO HAS DRfVt UNIT NUMBER 

i i<EtEASt iKL Uf.: f % i~tSE:<Vf:S tlE iHWt 
jEXCEPT FUR TH~ UNf WE HAVE RESERVED 

lllLE2 W~llE FUNCTlUNS 

i i'l1J 
; ·.rn1 
; :-=v11 

j'..:'UJ 

i lF 
i ~~~H 

; :rn1 
jlt-: 

;)\H 
j/l1J 
j2¥H 

j :.·1 ~~l l 

r~~H 

;2l11 
j)Ul 
i 2~11 
j'.~lH 

j f~~l 

;2~H 

;nH 
; :rn1 
;2~1 

;201 
. i :1G1 

j'.Wl 



liddr 

rnu Feb 11 l~:j~:l7 1993 

Lrne - {H1f'ER1F 71!:15/885 ErlULA"flUIJ - !-!SP Ui!LlilE -

1112 
l"/13 

Ce3~~ 1111 ALIGH H~4U 
17!5 
1716 ; RUUll~E WRTITE WILL PROCESS HRlTE (~UD5) 1 HRllE LAST SECTUR (U035l 1 

1111 ; wuri: wv sEcroR OlU25), 1w ~nnn: ;):wr~urn s~uo:~ {ll\J:Jn. 
J/JU i 
lllS HR.PRUTS: EUU s 
172U WRJlE: EUU s 
1721 ll:H I LSI: 

0~340 XXXXEDU9 1722 RSTNR f.GAPS~C,FLAGS;St:l NUKMAL ~~llE MOUE 
G~34l BXF3U3S4 1723 J~P WRlTEU 

ln>t lWllt: ft~~'.UR, DlSU!:'mf.Cl cue, uwrv COCl nm, NOH~ rnrw~ {H;!l Glim IDLE 
1125 rni~rt:;:R: E!JU l 

0~342 lXXXD81B 1726 + 
~0343 1BXXD89D 1726 + 

Sf.:C.CUC 
~A CPPIJLL 
Ar: S!JSf.:C ti. ?\LU & Sr:CSH. 
f:Nl)f1 

jlt 

17:?6 + 
ff// 

~0344 XXXXD99F 1727 + 
in1 + 

~~34j XXXXClff 1728 

UA~lNll ;J~l 

U~346 BX2lJA24 1729 
11;rn 

0~347 5XXXE39~ 1731 

1733 
~~J1s e~xx~a~u 1131 

1"135 f!JF:TERB: 
~034A 8XD3034C 1736 
00348 BXF3H35U 1737 
~C34C 4XXXF8Cl 1738 
00340 XXXXJ14g !739 
UU34E XXXX/140 174~ 

UJ~Nf BXf3~34A J741 
1142 fBRTER 13: 

S035~ BXFJ06f5 1743 
JJ35l BXFtUAJ6 1144 
G~352 BXf 3Dl4~ 174~ 

1746 Hf(f I G!W: 
00353 XXXXEUB9 1741 

114::3 Wffftu: 

~~3~5 XXXXUBlB 1150 + 
U~3~6 1BXXD89U l/5U + 

uu358 XXX:ffDU9 

Ul135A BX23~1::!4L 

~tJ3jB BXFH}~~4J 

mo+ 
li:H 

11..:·J •• J.; 

1754 
1155 
J756 
l]'jJ 

1758 

LD2NR Blfl2,DEAnnnn 
~Nll~l 

ui:u: IH:AUIIAfi i l c 
CJSB Z,UtAUCK ;JC 
rs fNU SiK ff Vt ; llA rr FOR AC f( Vt 
f ~; SRISfA .i 
CJriP Z, $-:3 
cur~ c. HJAC"I 

EQU $ 
CJ1ff· si;:rnuv, sn 
Jr·w rnrn:x9 
Hf) t~ :~UH f A 
NUUP 
fllJOP 
J nf' HlR.iER8 

JSB AUR.tRR 
JSB 1~KGEK1< 

Jflf-' l DL£ 
i:Uu $ 

;DISCUNN CUC If ACTIVE 

;REHOVE DATA fRUM FlfU 

;nnaG SHUULU HAVE TIMEOUT 

;SET ADDRESS ER~UR 

SETNK f.GAPSEC,fLAGS;SET GAP WRlTE ~UDE 

fllU $ 

; lC 
11L. ,J •. 

;201 
j :.~iJ I 
;i'.til 
;:mi 

SETN~ f.flFU,FLAGS 
s:;:c. cue 

; "flilS U\USES fNCRr}'L Y TU EHABLt "iHf flflljlf 
j SEtEC f CDC i1'.1 SIJU:W: ; >'.l·l l 

~:A tf'PULL 
AR SVSRC & ALU & SRCS~L 

JSB fNCREPLY ;~EPLY TO fUNCf lON AHU ENABLE fHE fffU 
RSTN~ f.flFU 1 fLA6S ;CLEAR fHABLf flfU FLAB 
rsTNR r. CNC rn, r1.AG~1 
tJ nf' z, F ~!RTERR 
J:·JB CKSH:K 
CJf1P Z1 fHtffE~:~: 

J:1B CLRSHH 
JSB StHJDCrn 

j UiECK FUR \JR { rE Bf r;rnu r Sff K 
; fU~tt: H'.~'.LW 

;CLEAR IJLD ERROR CUNDif IUNS (N sr~rus 
;SEl WRUCNT WllH LAXGE U~ SMALL WKU CNT 



HALE Llstrng: r1·.3ponl.src 

C~i%tl XXXXH912 
u~J::,i. xxxxrnr·3 

ll6U 
1161 

HH362 BX23~3b4 17h2 

U0364 XXXXflB9 l/G~ 

rm, tff'. l H. J : 

HU36~ BXFl~B64 l/SJ 
U~3bb XXXXUBf 7 17b8 
U036/ XXXXUUUll 1769 
UU3bB XXXXF1~9 177~ 

U~j69 BX23~368 11/l 
ULI3bA BXF383SE 1772 
~~36B XXXXD8F8 1711 
~~~SC XXXX0~74 1774 
U036D BXf 3~37~ t77'j 

1Tlb :JRI"IB: 
UU36E XlXXU8F8 17/7 
~U36F XXXXff90 J778 
~U370 XXXXDBIA 1779 
~~371 XXXXD896 1780 
U~372 XXXXD9UD t/Hl 
0~373 BXfJ0D3A 1782 
JD3/~ BX73U3!6 t/Bj 
0~375 BXF3H378 1784 
UC376 BXFIUCEA 1185 
~UJ/7 BXf3lJ3b5 

~UJ/ii BX/3U365 
i:H.137B BXrn1:m 

!W l ff f lWCl lONS 

ZR rEllr'J ; Gt.EA~: S!:G f CUIHHrn 
zr: crn ~:/' ; c1.uw u1r~G ~·1:mt SH.:nw ctiurnH: 
rsrNR f .IJMSEC,FLAIJ~j UtSf ff)~; GA~· si-:cro;;: fl!Jl)f-J 

CJiW Z1 $+~ 

.Jilt' W~liD 
mu s 
StfN~: f.LNllR!l,1-Hll'.1;si-.:r1.Ufl!J HRlfE nun~: 

HUI s 
JSB IHAflPSl i lf srnrus l)EN))U;ll, HAlf fl);{ [l 

l R Ai-WUlU 
IDAr f1F.!:Rf 

;SEl W~ll~ CU~MANU 

"( snm f. L ;;GR\l J f Ll1GS i SET lJURU LU~G"I H 
CJIJP l 1 $+2 
JiW WRl lc'3 
lx MW\1Ltfl 
IUiiT AtlPSECSZ 
JllP H:3 
fUU $ 

rn MlPtlLEil 
IUAT HS~IDCrn 

:rn CIJRUN [ f 
AR Ai'lf'UN J1 
LI< CDCSfME 
JSB ISUUJU 
C.JnP N1 H2 
Ji'lf' 5+3 
JSB CKAriPS rs 
Jrif' ~ifffU 

JSB lSUH!W 
CJilP z I H:i 

;uURU LENGlH UF lib AnP WORDS 

i ULJRV LtNGlH Of" 5&4 CDC SECHllrn 

;SET U~lT FOR COMMAND WORD 
;cu:::w srME ~:rn ro:< srnrus rnMisn-:1< 

;COMMAND RfJfCTED 
; rssUi: Anim:ss wrnu 
;CUMHANU ACGEPl~U 

CJnP N,HRlfEl ;CUnMAND ~EJECTED-RETRY CUHHAND 
Jtlf' fifif'f.x~:{i i Nllil RtCO!/tRP.P.u:· H:f:lif: AB(Wl 

liU'.:ii'C XX XX f7B9 
~ilJJ/O x:mn·311 

1786 
1187 
1788 
178'3 
Irnl 
ll'H 
1192 

(SSlii-.:n, :Jilli Wiff f1J:< MP REAIJY O:< rn~u:;:s 

SfTNR F.S1PfND 1FLAGS;SEl SlAlUS PENUlNG 

Il94 
ll'H t 

17 13'l + 
l/'H t 
r;~q + 

t.LSf. 

ll'H t ErlD If 
1·1s4 + 
t /'j'j 

l.R !JtrlS rn r i CLEA~: llEm:::~t)I_ s rn fU'.j :~tG 

us·r.Mw 

rn svnsr 
lUAl AHP.PUKl t ALU & USlSEL 

SETNR DAfAUUf,AnPCT~L 
I & ALU & bSlCTRL ~bj8J ltXXEf B) 179b 

ll'H 
1798 
J/9~ 

; HAIT FUR AMP READY, MAYBE RESPOND ru OTHERS WHILE U~[TlfiG 

WRITl.JA: ELlU s 

l /'3'1 t [f BAllK_EQ_U 
l 7~'j t f.LS£ 

UU381 XXXXU8FD I/~9 f 

~~382 lBXXM~Uf J799 + 
l/'3'3 + ::ND!f 

IUAT AMP.PORT & ALU & SRCSEL 

1799 + ENDM 
UST. Ar'lf' 

UHHJ t ff BAflKJ.LlJ 

i u-: 

; ·.rn·.~ 

jlt 

i lf. 

i lE 

I •)I~.) 
I i.ll·J 

i Ir 

;i'lH 



r!i~Lf LJ sting: hsponi. ·;re 

Line - AMPER(f /l~~/8Uj EMULAT!UN - HSP UnLlN~ -

UU383 XXXXD8fE 18~~ t 

~~384 JCXXOBOf JUjO + 
18~U + ENDif 
rn~rn + 

UU38j XXXXD8E9 lUUl 

!:< SVDST 
I u:n Am-'. f'UIH t{ r1LU ( DSlStL 

EiWr; 
rn r Ult!JUT 

0~38f, xxxxo Hhl 1802 j lJAl 1i;rnrnD i l.JHEiJ rn1tuul f f:'.fSPUND HI OTHER cmmLS 
1BU3 W~IJl.lB: EQU $ 

J8i4 TSlNU UURELl 
U0387 6XXXE7SJ 180~ 

~~388 BX2303BA lU~b 

UU389 BXf3U3A5 lBU/ 
~038A XXXXClfY 18~8 

~U38B BX23U~8D 1BU9 

UU3BD BXflUA4B 1811 
UU38E BXF303Bl 1812 
~U38f SXXXE39U 1813 
0U390 BX23U387 1814 

1 z~ ns-rsrnr 
CJ;·1f' z, ~+2 
JflP \·JRlTl. ·.~ 

UffR n 1-itUU"! 
CJriP Z1 $+2 
jfW ~+::: 

JSB RSP.20TH ;RESPOND ru UTHER ACCtSSES 
JMP WKlll.lA ;~ESET TIMEUUl ANU HAIT 
TSTND Sf.BK2 ~ SRCSfAf 
ur1f· z,1wrn. rn ;;rn;i;t SHUu1u HA% nnEotn 

AflPER!F HAS ABORTED WITHUUf TAK!HG DATA 
181& Arwrnrrn: 
iHlb {- ff BAHK_rn_u 
l8lb + f.LSE 

UUJ91 XXXXD8fD lB16 + 
~~392 IBXXU~if 18lb + 

1816 + i:rmrr 

ix SVSRC 
lDAT AnP.f'URl & ALU & SRtSfL 

1816 + ENUM 
U31 / 

U~393 l~XXEFU5 lBlB 
UU394 BXf I~C93 1819 

182~ 

CU39S XXXXD818 l820 t 

C~39b 1BXXD89D 182~ + 
1!321! + 

GH397 5XXXE390 1821 
~U398 BX23U39n 1822 

1823 
UU399 BSXX~~~U \824 

1825 MWEf:fl8: 
U039A BXD3039C 1826 
~e~9B BXF3e3AH 1827 
U~39C 4XXXf8Cl 1828 
0~390 XXXXJ14H 1829 
UU39E XXXX/t4U 183U 

~~3AU BXf I06FU 1833 
UU3Al XXXXF1D9 1834 
~D3A2 UXf 10C5~ 183S 
Y~3A3 BXf l~A36 18~6 

18:3H 

~STNR DAfAUur.A~PCfRL 

I & ALU & SRCClRL 
JSB CKAI-lf'S f 
s;;:t.CliC 
!~fl CPPOLL 
AR SVSRC & ALU & SRCSEL 
tNliil 
lSTND SACTJVE & SRCSTAT 
CJMP z,s+2 ;DISCOHN CDC If ACTlVE 
CUN C. IilACl 
I tt SRCGrnL 
mu $ 

CJiW Sl<CRDY 1 StL 
Jnf' AnfHA9 
HI) ;'.t RHAf A 
NUUP 
NIJ!J? 

JSB U{ff A. H'.R 
:?s rNR F. um:m 1 r1.n!l'.1 
JSB UPDSEC:T 

Jl'H-' IDLE 

i RF.i10VE D:HA r"R!lr1 CDC F lfO 

1839 HERE AMPERlF AND CUG ARE READY 
184~ WRlfl.2: EUU $ 

~~3A5 BXFl~A2U 1841 JSU Dr'llrm 

i :~Hl 

;21H 

j2~1 

;n11 

11f.:: ,J .. 

i ::·~1 
rm1 
;n11 
i l i-: 

I •) j ~ 1 
J-'·'J' 

jlD 



HALE L1st1ng: hsponl.src 

Adtlr Lliie - AnPrnl f 7155/88'.:i £nULATJUN - HSr' Oilll i1f_ - ~Wilf fUNCTJONS 

~1~l:~A~ BXf HFt5F 
'1n:3AA BX23U:3fiC 
Uil:::riB BX/30391 
tJU31K BX fl U·il3~ 
GU3AD BXnl(]flf 
HWrnt BX7:rn:ni 
o~::rnr XXXXr:'3f'j 

1844 
l8itJ 
184& 
184/ 
lfM8 
18,}'j 

J85tl 

1856 

0~:rn& 3XXXF8Cl 1858 
~~387 XXXX9883 t859 

J85~ 

~~3BB B2XXOG~5 1861 
~~3B9 3XXXF8Cl 1862 
~d3BA XXXX9883 1863 
H03BB BXFI048E 18&4 
U~3BC BX23038E 1865 
U~3BU BX730391 IB6b 
~~3BE 8Xf 10C~~ 18S/ 
~~3UF XXXXUD72 IU68 
UU3CU XXXX9jl4 1869 
OU3Cl XXXXO~ID 1870 

1871 
18'/2 
1813 
1814 
18/j 
l87b 

rn CDCSHiit 
s~:c. cue 
irn CPPULL 

; CLEM: ~; rn r:: :% rn:? '.-3 fA Tir1 r:rnr1srrn 
;SELECl CDC AS suu~C£ 

A~ SVSRC & ALU & S~CSEL 
Hmli 
JSB ~;;(i :\iH 
U!ff' l 1 ·~+2 

urw ri, ruwrn~:t1 
J'.il3 SUL i@);~ 
rnw z, HL 
CJf1P ti, Ar'iPtRRA 
TSTNR f .LRGSEC,FLAGS 
CJr'JP l. 1 H2 
Jnt-' ~lRl l<'.:, 1 
JSB trn nj:rn 
CJrW Z, S+2 
cJnP ri, Anrrn:rn 

i .i R{iNSfl 1-f IH\"f A BL GCK 
i lllJi]l) i'XfiilSii [ r 
jMWUdf fiHLl~:H·il ~WlH 

;St"U lHE ADU~EHS DAfA 
i i;i[IUU mu 'tr (NU ArWf~'.lf rn~:URS) 

jliiWi:x!F ABIJRiED t·W1.iE 

;JllViP lf LAf.'.Gr: sr-n11::: nl!Df 
i ?AU fl) LAl~IJE s~c ill:< sf li: 

;AMPER[f ABURr~u UR[fE 

; ~::1 J 

CUN lfiif·t:::S ;UUUBLE GHffKSUi'l Jr HRlff lS NU~:l'l{~L SfCHI~: 

I &. IJCAR 
H(l & RCACHE 
nJRAR AUD I TEri?3 
CUN WlPCKS+ l 
I & W~Al~ 
HA t, f'.CACiit 
ru:~l~R ADU, illlf'3 
JSB SEN. AUD:~: 
CJifr' l, ~n 
CJrW N1 Ailf'HTA 
JSB U?US1:c r 

;SENUTHE ADDRESS DAlA 
i GIJUD \·llffll urn Arir'i::Uf El~lWl(~:}) 

jAMPERlF ABORTED WRlTE 
i U?Uflft flJ Nfff St:Cflll{ 

lNCR C~TR2 jlNCREMENT LUNG UKllE CUUNlER 
flJR [ y r:m; I CD Cf HC j CHECK nm !JR flt LA'.·Jr St Cf OR 

urn:. L,\l:UH. l jlHIHN{lfi: HRirf:: Mm llAU HJH '.j'fAflJS 
JSB CKCfXR jCH~CK FU~ CDC DATA CHANNEL PARITY EX~UXS 
CJ11P ri,1-rn1H.1 i rrnnrn1Ht ti:rnl :~rm 1rnu ru:~ srnrus !f :-J1J 

LU2N~ B1Tl 1CDCS1Alf ;Sfl STATE TU 2 TU SfNU SlATUS 
rn r rn::uur 
l!lA·1 Hitd/('l 

; :1fr Hi1~x ro Ai:i:mx nm u Si:C i >'.~H 
;of nnr- ~lArilNC:i rn~ s·unus me 

ien u:rnn: 
e~3CB IXXXU84U 1878 
UB3C9 BX2303U2 IB/9 
0~3CA XXKX95~D lBBU 
DUJCH xxrnrnu2 i:m1 

UQ3CU BXF3~3D~ 1883 
UB3CE XXXXCIE9 IHU4 

U03U~ BKf 104E0 18Ub 
~U3Ul 3Xf3~3CB \887 

CJ 11P L, lrn n l. lX ju [f LIJIJP If s rA rus Rf::Sf'OflSt { s CIJfiPl_Eft 
TUMlY EXUR,CDCSTATE ;lEST STATE ~fG 
!Dfl f ·2 
CJtW Z, ;+2 
JflP $1-3 
um~ Tinrnu1 
CJnP r, 1m w. s 
JSB f'f'.UCGST 
Jrw i-::mu 

;EXf f [f TlnEUUT HAlTlNG fU~ STATUS FNC 

jWA!f fUR SfATUS ro BE SENf ; :.rn1 
JBBB WR1Tl.2X: EQU $ 

OU3D2 XXXXFlf9 1889 
~~3D3 BX23~3U~ 189~ 

U0304 BXF383fB lB~l 

189L 
1 f11j•) 
.OJ·J 

TSf NI;: f. u;!J:~ti 1 fLAIJS i C:-lf.:CK FOR LONG lil~ Ift IJ!JUE 
CJrif' Z, H2 
.JnP \Jf.TU. lX 

i HilS IS A errnY fOf.'. wmE LAST SECTUf: ikTEii'. sum H'.UNC 
ui;: { i '}. :~: '.-J~:c. {WP ; fliii=" AS SlJ!JXCt 

; lt 



H{-;LE Llstrng: hsponl.src 

1 :3'3:~ ~- ::t.SE 
~~3U~ XXXXDBFU 1893 + 
U03U6 lBXXUU~f 18~3 t 

18'3'.:: + tJlUJf 

Thu feh 11 J3:S5:J7 l~Y3 

1893 t ENUM 
J894 
l8'f;. + (f BANK_tll_~ 
189 1l + £LSE 

UU30/ XXXXD8f~ 189~ t 

OU3U8 ICXX~~UF 1894 + 
18'H ~- EillW 
JU94 + 

~lelu'3 BXf l ~Ht 18'3:} 
UU3DA BX/30391 J89b 

18'3/ 
UU3UB J5XXEFD5 1898 
UU3UC XXXXf lD9 1899 

UU3DD XXXXD8E0 l9Ul 

l '3U3 
l ']l14 

U~3UF XXXXUBfll 19~4 t 

0~3EO lBXXUeOf 19H4 + 

lW!f4.2B: 

l SLJ4 ~ END (f 

lJSl I AriP 

JUAl AHP.PURl & ALU ~ USlSEL 

£NDf'l 
JSB w1 l rnrw 
GJr'lf' 14 1 Allf'ERRA 
RSfNR DAfAUUf,AHPCTRL 
I ~ ALU & SRCCT~L 
RSTNR F.LNGHW,fLAGS 
H!U $ ; Sfl MW "ilrit-lllll 
l~: ftl!PU 
lUAl Hl\U4lHi 
EIJU ~ 

i llA { l ruo UJNG VAL!Jt 
i ?!BUuT i ~wns 

is:: r ~:ESP rn IJriiH: r {Vif-IJUY 

IUAT AMP.PORT & ALU & S~CSfL 

;ii: 
; Ill 
jlD 
jlD 
;tU 
;n11 

1~~4 + ENUn 
UU3El XXXXU8~9 1105 

Utl3E8 BXf U}Airn 
t~D3t'3 X XX XCJ H1 

19~b 

l'jU/ 

I9C8 

1'3rn 
li:H l 

1911'. 
1-::i1·) 
".14\J 

1'314 
l '315 
l '316 
1'311 
19J8 
l':H'3 

l '321 
1922 
1 •J•)') 
J. Ji.•J 

003Ef BXF303DD 1924 

tHt:!fti BXf1liC:33 
i~n:3r t nxr:~l1 t. ~Hl 

~Hnl 4. 2D: 

1-l~'.! Y4. 2::: 

1928 i 
OU3f 2 XXXX950D 1929 AMPERRB: 
UU3F3 XXXXUUU2 193U 

rn rrnrnur 
l!JAT H~HHlHJ 

tu\J $ 

um~ T 111rnu-r 
CJriF' L1WHf4.2D 
·r snrn sl. BK2 
J & SRCSfl~f 
CJrlP Z1}Jf.:rf4.2(; 
JnP HlHf4.2E 
mu s 
JSB RSP. 21) fl1 

;RESPOND 10 OTHER CHANNELS 
; HM r roR s rn rus ( m rnoi1 Arte 
i CHECr:'. If l l nf. HI ~:ESf'UN!l 'fl! tn Ht:J:S 

i 
i f.tHt(t SHOULD HAVE TllltUUT 
;GOT SHiTUS 
;RESPONDING TU OTHER CHANNELS 

j l IJ 

i lD 
jJ D 

DffR mwu j CHECt( If mo LUNC:i :n THUUl HIE Mlf' SlAT jl D 
C.JfiP l 1 H2 j ;ltl 
JnP WRIT4.2B ;RESELECT AND HAIT ;ID 
S~JHR URSPTU,AnPCTRL 
I & ALU {{ StOXff:L ;SU U-Tlf'lf: OUT TU !iAK~~- UP MW jlD 
NUOP i l !) 
RSTNR U~SPlU,AHPClRL 

JbB CKArlF'Sl 
.Jiff mu: 

;AND SlART WAil AGAIN 
;i;J::irn MlF' srnrus 

jlU 

TORl y EXUf:, CDC:S-fAff j CHECK S'iAff. rn SH. 1f srnrns HAS BmJ SHH 
IDiH 2 



HAL~ Listing: hsponl .src Thu Feb JJ J3:~~:1J 19~j 

riddr Lrne - MiPflnf 7155/:385 EiJUUH[IJ!l - HS? IJNUfiE -

UH3F5 1XXXUH1D 1932 
e83f 6 BX23~391 J933 
~U3Fl BXF104E~ 1934 
~~3FB BXF3~3F2 1935 
15~:3f'3 BXf l ~jfiU3 
U~3f A BXf ;;ll391 l q•_t·, 

.Jd1 

{~ViPtlt3. I : 

; 

CJilf' z I Arif'ER3. l 
:(H 1:ocs rn r i: 
CJrlf' Z, fli'H'f.Rt<A 
.JSB :)lWCIJSf 

JSB SETALElH 
JrlP Mlf'H:R~i 

; !'1AIT FOR WW 
i % 'f rnRIJ:-\ rn CUC 

1'3J;j 

1939 
UUJFB XXXXf8El lS~U 

~~~FC XXXX~234 1941 

WRIT2.1X: EUU s 
rn 

~U3fD XXXX~ll2 1S12 
l i:J4~ 

~U3FE BX2303Dj 1944 
l ':MJ 1rnn2. 4: 

~U3FF BXFI0A4B 1946 
0~4~U XXXXUBE9 1941 
U~4Ul XXXX~EA6 1918 

l'W! UR1T2.5: 
UU4U2 XXXXDBIB 1949 t 

U~4M3 IBXXD89D 1949 + 
l'H':1 t 

mo 
l '351 

19~2 

U~40~ BXFJ8A38 1954 
~~4~8 BX73U1UF t955 
Ua4U9 XXXXE5He J95b 
uu1un xxxxuu~s 155/ 
~~408 BX23e424 1958 
0~4UC XXXXE5UU 1959 
B~'}ulJ XXXX0iHli ! %~ 
~94UE BX23U424 1~61 

I%~ lfr'.IT2. £: 
1 '362 + {f BANK_to_u 
1':1fi2 + ELSE 

U~4~~ XXXXD8fD 1962 + 
uo41u 1exxmo~r 19b2 + 

1%2 + EHD{f 

lDAl HSSH:CNT 
rnxilY txlJ~,CfHIU 

CJfW Z1 \fr:rf4.2 
mu ~ 

JSB RS?. 20 flJ 
11~ T1 ntUUT 
{l)llf HilUE1% 
si~c. cue 
r:1~ 1J'POLL 

; ClltO'. f IW lifH me %Cf 1)1,: ~IJUAL jf)-1 

l f n 1 S Cl fAr! Lllr~G WU ff f LAG 
; GO !114 If fll:? !1rAf11:1 

;SET MAX WAlf ru~ J M[L SEC 
;sw:CT CDC 

AR SVSRC & ALU & SKCSfL 
EilDli 
rnrnD sf uric 
I ~ SXCSfi\l 
CJrW z,t,WJT2.7 
HA lt RDA rn 
JSB CKCER~:2 

CJMP fl 1 HR { T2. 6 
TUAI tXOX 1iWY 
!DAT Cf. lj~:T 
CJt-W z,~irn~.8 

flJ~H EXOR, m~Y 
1DA1 Cf. ~Rf L 

S~:C.Mif' 

;~EST FUR f UNCllUN 

;If PARlTY ERROR, EXIT 

;TEST FUR WR!fE LASf SEGfUR 

; l f Nll"i 1-Wl Tt:: SH.tU Ai'lf'H:If 

JUAT mw.r-·wr & {i!.U & SktSfL 

1962 + ENUM 
1%3 
l 1353 ·} rr BAilKJ.Ll_U 
1%3 + ELSE 

UU411 XXXXDBFE 1~63 t 

1%3 + EN\Hf 
J%3 + 

JU413 DXf IU44E 1964 
G~4J4 BX/30391 J965 

1%6 
0~115 J5XXF5B5 J967 
UU4l6 XXXXf lDS 1968 

1%9 
~0~11 lSXXf5DS 1970 

lJST .Arif' 

f R svusr 
rnA·r AilP. POR"f [1 {\LU & USTSEL 

rnw rJ, rif'lPrnirn 
SETNR URSPTU,AHPCJRL 
I & ALU & SRCCTRL 
:<SHIR F.un1:w,ru~GS ;Mm rrn1HrHHt LUNG H:mr: 
~SrNR URSPTD,AnPCTRL 
I & ALU ~ SRCCTRL 

jL'.~l 

;L~H 

jlf 

;L'.Ol 

jlt 



H~LE L1st1ng: hsponl.src 

i·rn 

J~4IA BXf3H3Uj l~/4 

1 S/5 1wrr2. "!: 
UU41B XXXXG1E9 19/G 
U~4JC BX23~4Uf J977 

SETN~ F.SlPi~U,f.!AGS;SEl SlAlUS PENUJ~G 
:(Sr N!( irn rnuu r, {HiP1:: n~L 

I & ALU & SRCCT~l 

HW s 
lH:C;~ WlEUIH 

;Tli'IE UUl 

jH. 

;· .. ~:H 

l'3/H SRC. AliP i StUU ArlP :inU ClH:CK FU:~ s rn rus j :~tj 1 

1Si'8 + lf Bi'HlK_EUJ1 
l '318 + £LSE 

U~1JD XXXXUBfD J97B + lR SVSRC 
D~11~ lBXXUOUf l978 + 

, (J7ft + 
.i. Jr 0 • 

l'3/8 + 
0~4lf SXXXE39~ J9i'9 
~U42U BX23U402 198U 
0042J XXXXfJD9 J9Bl 
UU422 BXf t0C93 1SB2 
UU423 BXF3014~ 1983 

1'384 llRU2.H: 
U~424 XXXXbb94 ISBS 
~~425 BXf lGA18 1986 

l 'j8/ 

J (.Jt)(• 
JLJ) 

, 1ji.J1j .L 
J. ;;_; J • 

1989 + 
U~428 XXXXClff 199U 
~~4Z9 BX21UAZ4 1991 

1'3% i 

IUAT AMP.PORT & ALU l SRCSEL 

tNDI1 
lSTNU Sl.BK2 & S~CSTAl 
CJ riP z, inffi2. 5 
RSlNR F.LN6RH 1 fLAGS ;RESEl LUNG URllE fLAG 
JSB CKAMPSr ;AnPER[f ERROR GET STAfUS 
Jf'lf' lULE 

;SAVE f Uf~UHW 
JSB rnACE. s j !JJPY iU rn1Kt Buff~:~ 

CON C.lNACT+C.FlfU ;XEPLY 1U fUNCTIU~ 

omnrHl 
uwi:< Brr i 2, ni:ADnMi 
EN Oil 

CJSB Z,DHlUCK 
rs um s1JCr m: 
I & S~:GSlAl 
CJrW L,·;-3 
JnP tlRlll.2 

a 1 L 
f4L 

;2Ul 

j 2~1:3 

jJ E 

i i'Ol 

j l i:: 
;JC 

1997 WR1T3.J: ELlU $ 

~~420 Blf 10C50 1998 
U~42E XXXXUU72 19~9 

U~42f XXXXDD6S 2JJ0 
CU43~ XXXX9505 20~1 

~U433 BXF3~3A5 2004 
U3434 XXXXD9~j 2~~~ 

0~435 BXf lYA3G 2006 
G~43b BX73~444 2~~7 

~~438 XXXXU8E9 2099 
UU439 XXXXFf/~ 2Ul~ 

2lH 1 
~~4JA lXXXU84D 2012 
~~438 BX23H3FB 2Ml3 
0043G XXXX95HD 2Gl4 
~~43U xxxxe~Hz 2u15 

.JSB UPUSff T 
INCR CNTR2 
(jjC}( rtiff'5 
TURlY t:XUR, n.rws 
rDfH •} 
CJVif' Z 1 S+2 
JMP HR!Tl.2 
ZR TEl'lP5 
JSB IJ((:t~:f.: 

;UPDAfE ro NEXT SECTUR 
jlNCXEMENl LUNG WRllE CUUNlE~ 
; (tlCXHlttH Stefl]~ COUiHE:~ f!Jl~ LAl<l]c SEC IH!Df. 
; Cf!tll( to:~: LASl SECTU~;: DUNE 

;unn fUR STATUS lf LAST 

;CL~AR FUUR SECTOR COUNTEK 
;CHECK fUR CUC DAfA CHANHEL PARITY ERRURS 
;TERMINATE WRITE A~U WAIT FUR SlAlUS IF SU 

LD2NR B m, mes rn rt ; si: r srn rE rn sF.trn s rn rns 
IR Tl~EUUT ;SET TIMER TU APROX l"~ U SEC 

mu s 
1~11 mes rn rt: 

a ··,lf~.1 
' ..... J 

j ~~Ill 

;n11 

CJMP Z,W~IT2.IX ;EXIT LUUP IF STATUS RESPONSE IS CUMPLEli 
fORlY EXU~ 1 CUCSTATE i'fEST STATE ~EG 
lU{ff L 
Ui'lP L,·;n 
Jflf' $+~i 



:ii!L~ Listing: hs[Jont.·:;rc 

Addr Line - AMPERJF 7J55/885 ENLILATIU~ - HSP U~LJ~E - :wrff fUi~UlUNS 

UU41U XXXXC1E9 2~18 

~U14l BX23~4~F 2019 

j~4~3 BXF3~43A 2021 
~~lin 

Dtef: f L!EUUT 
CJrw z, wn n. b 
JSB ?RUCGS'f 

;t.:m n ·rim:uuT ut\lTlnG For: srnrns Hie 

;HAIT FUR STATUS lU BE S~NT 

2U23 ; lHE LAST FUNCTION WAS A WRITE LAST SECTOR, SU TERMINATE AMPERlf ANO WAIT 
2~2~ ; FOR STATUS 
2U25 WRJT4.l: ~QU 5 

· .. ~026 t !f l3Hm'..f.!J_lj 
2~L'.b + tLSt 

UU444 XXXXD8fU 2026 + 
8844j l~XXU~Hf 2U2b + 

:rn:?;; + i:nu r r 

2021 + !f B1lllKJ.Ll_U 
'!.~t'.7 + tLSf_ 

UU416 XXXXD8Fi 2~2/ t 

~0449 BX13J391 2029 
2U:3U 

UU44A l5XXF5B5 2031 
~U44B XXXXFID~ 2UJ2 

UU14C lSXXFSDS 2~34 

CU44D BXF303U5 2035 

Sf-'.C. Arif' 

rn svsxc 
lUAT AMP.PUXl & ALU t SXCSfl. 

EN Ur; 
USl. AIW 

(R SVHS'f 
lDA·r ?Hlf'. POf:·1 [~ Al U & DSTSf.L 

i:rrn:i 
JSD HA! fMlP 

SETNR URSPT0 1AMPCTRL 
I & ALU & SRCCTRL 
;;:srnR f. LNIJ!W/LAIJS j Aim "fH:il r;;;HE UJNIJ lliffll 
RSTNR U~SPTO,AnPCTRL 
I & ALU & SRCCfRL 
J!lf' tJRJT4.2 ;IN iWHlAL 1wm un 

•"°.-'Hl 1····· 

; n: 



L me - AriPfRl f /155/8BJ tflUU\"ll UiJ ... HSf' Willi;!:-: -

:::t1:-;~ wm fUF: nnm:If !Wlff TO COfWLHE 
NHl 
'.:'.tH l CHECK UBl Dffl lrJA"fltlrJ srnrns HW iWY ll?n tl [:f{\l!Y HI:;: Hit: X!JC 
:.~~H2 BU r 111H YE'i xrnD. 
'.::~'13 i 
:ill44 l!AHMW: 

UU44E XXXXD8t9 204~ 

0~44F XXXXf fff 2~4& 

tuu s 
rn T rnrnur 
lUAl tlrtfFH 

tlA ~ r i\i·W l: E!JU ·; 
go450 6XXXf8Cl 2048 
\Jet:il XXXXEi~c~ 2U4'3 
~j152 XXXXOU87 2~SU 

U~453 BX23U45/ 2051 
~~454 XXXXC1E9 2"52 
UJ4j5 BX23U4SB 2e53 
UU45b ~Xf 301SD 2~54 

HA & DSlSlA'I 
rnA l Arm, nRY 
lUAl 11U. UUL n 
CJflP L,trnITMJP2 
DECR T Int.OUT 
CJi'JP Z,HAifAViP'3 
Jrlf' liAITMlf'l 

;ANY OUTPUT WAJlING STATUS MASK 

;SUHETHlNG'S GUN~ W~UNG, ERROR 

2055 UAlTAnP2: ELlU $ 

ca~57 XXXXFBEl 2U56 
GCT458 XXXXCUSE 2~57 

~~45U 15XXF5U5 2~61 

UU4JC XXXX/14U 2U62 
~~~50 I5XXiSD5 2~63 

UU4jE lXfAfBUU 2~64 

'.W55 

1i:;rrAnn: 

lA 
I!JAl J lU 
JSB DEL:rf 
iH & firJ 

;DtU1Y J 1'1 U-Sff 

;SET ZERU fLAG ANU XETURN 

Sb"TNk'. u~:Sf'"fll,Mif'C"fRL & i1!U t: Sr~CCff'.L 

NUUP ;SET u-BUS RESPUNSE rlnEuur 
RST~~ LIRSPlU,AMPClRL & ALU & SRCCl~L 
iHH t RfN ; SU NEll fLAI] Arm 1u:ru:~fi 

; /~1J 
i ·,!\H 
jhlJ 
,·)q1 
I :.IJ I 

i 2lil 
; 2\}l 

j i'.lil 
;2~1 

;2l11 
i ·.rn1 

;2Ul 
;:m1 
jL'.01 
j'.;'.IH 

i /tll 
;-.~n1 



HALE L\Sttng: hsponl.src 

Aodr Line - AM~ERIF 71~5/HB~ EnULAlJUN - HSP ONLINE -

rn:i::r 
2067 
20:;8 1rn m r:rnnsn IT 
2U69 
2070 rn{lNSf rn {i SEGTU::~ m DArn fRUn HUS"{ CHitm£L (CDC!) TO Ar1Ft.im (UBl). 
21J/l 
2~72 t·Wrxirf: f.!JU s 
2073 ; START iHGH Sh:r:n rRiii'!Sf!)'. 
2~Y4 SRG.CDC 

UU45F XXXXD81B 2U71 1-

i~4b~ 1BXXU89D 2014 + 
2U/4 ;. 

RA CPPULt 
A~ SVSRC & ALU & SXCSEL 
ENDfi 

2UJ5 USl.AnP 
:rn/j 1- lf BMK_rn_u 
Wl5 + tlSf: 

~~461 XXXXD8fE 201~ t 

~~462 JGXXO~~F 2U15 + 
·.~\j/j t 

Lll"/!::i + 

~~464 18f4D84A 2UJB 
:Llf/'j 

jeqS6 BXE3C4bf 2UU1 
~046/ 8XE3U46F 2U82 
0~4b8 BXE3~46F 2a83 
0~469 BXE3e46f 2~84 

H~4bA BXE3~46f 2UB5 
U~4GB BXE3U46f 2U86 
0046G BXE3D46F 2U87 
U~46D BXE3U46F 2~88 

~~4bE BXf 30474 2~89 

ErlDff 

rn SVDSf 
1 DA l A:ir\ p[lf(i z{ ?\!. u & l!SlSfl 

ENDf·i 

lx rEnr:~ 

~~H wwcrn 
;CLEAR CHECKSUM REG 
i SE"f COUNT lW i·ilWHS Hl H:A~lSffR 

lUP Uf LOU~ FU~ lRANSf E~lNG LINE 11-Ull wu~u, RFC"f JUMPS HEKE 
CJMP DSfSRC,URfXHf.l 
CJnP USTS~C,HRlXMT.l 
CJHP DSfSRC 1 WRTX~f.l;WA(J FUR READY 
CJMP USTSRC,H~TXMT.I 
C.JnP D'.HSF:c,wmnr.l 
CJNP DSTSXC 1 WRTXnl.l 
CJMP USfSRC,WRTXMf.l 
CJMP DSlSRC 1 WRTXMT.1 
C.JiiP DST%:C,\J:mrn.1 
JMP WRTXnl.2 ;CDC/ANP NUT BUTH READY, 60 CHK WHY 

:rn·1a , rniwsrrn f1 11u;;:n 
~~46f ~iXXFBCl 2091 WRlXMT.1: HA & RUATA ~ WUATA ;INPUT CDC P~RCEL AND SEND TO AMP 
J04/D XXXX714~ 2e92 
~~4/1 XXXX7l~U iu9j 

2~9·1 

UOUP 
NUUP 
"fURAf.: ADU, H.rlf'~ i {iDD TO CHtCKSUn ANLl GllTU l Ur Uf LOUP 

~U412 XXX8988~ 2095 I & ~FCT jUNTIL CNT = e 
2H9b ALL WURUS TRANSFERED, RE"fUXN HllH ZERO FLAG 

fJ;h /:~ l Xf Al-"'3\jlj 2U'H lH ~ :(fi; i Stf LF.:W FLAG Mm RUIW!i 
2U98 i Nu·r REAIJY rn "IRM6fH'. A tlURD, fl NU Uul 1,my 
2099 URTXnf.2: EOU s 

2H1~1 + 
210J 

~U1/j XXXXDHE9 2102 

inlf.: IN n i r'.ESH t.mi-u~:l!H: LlHHHl{H! "ii nt" 
UJ2rrn BI fl2, DEAUViAN 

WRlXMT.3: EQU $ 

rn r rnt:1J1n i si: r uf· r u1tou r 1:uuwr 
lD(\T HtrllHW jLlf flBOUl 4.~r1S HI r.fSHlfJ[l HI ornrns 

wnxrn. :r: cJ1w nsrsRc, trnrrnr .1; Burn :;:rnuy, 110 81\u:: ro n:Am)r"i::~: uiG 
~~478 BXC3~q8S 21~5 CJMP UHl~DY,UKTXnl.5;AMPERlf IS RfADY SU CHECK CDC 

2HH) l Af1PElW" !SN 1 r READY, (f ml rrnrn:~:un, Will iHW MAYBE F:f::SP ru ornrns 

ji'til 
; ~~tl l 

2rnl S~C.Mif' i H El HWfl Al-W... ;~Ul 
2UH t fF Blim:'._EQ_(l 
2J Ul + t.LSt 



rnu f2b 11 13:S5:11 1~93 

A[!clr Line - ANPEXlF Yl5~/BB5 EnULAliUN - HSP U~LlNE -

~U4/9 XXXXD8fD 2t~/ t 

(l(li"/i\ l BWH10f 210"/ + 
2rn7 + UW!F 
2Hr/ + 

~~41B 5XXXE39U 21U9 
~U4/C BX2304/f 2110 
U04YD BXFBU4JE 2111 
UU4/E IXfAfB~U 2112 

t'.11~: 

UU~/f XXXXUHIB 2113 + 
U84BU 1UXXU89D 2113 + 

2113 + 
UU481 XXXXCJE9 2114 
UU4B2 BX23U48~ 2115 
03483 BXf3U477 2Jlb 
UU484 BXfl~A1B 211/ 
UU485 BXF3D415 21JB 

rn sv~.J:~c 

I UAT nrw. f'llRl t Alu !;( ~WCSH. 

fND;·1 
r:nrrn s r. BK2 
I & Sf.:'.CS'f A'I 
c J rw z , ~ t :~ 
f'{WJrW $+i 

N lli tt RHl 
S~;C.CDC 

;rn CPPIJLL 

i f'll!-' HIE Hit-' llr. Ll!llr' fRU;; Hk SH\l:K 
i St f NtG fl.AI] f1ilD l~t f IJJW 
i ~'.F.Si:J' SlltWCf 

A~ svs~c & ALU & SXCSEL 

DECf.'. TIMEOUT 
CJilP L1 H2 
J i'lP tlR"i x rff • t1 

JSB ;~si:.. 2U f ll 
Jrif' tfr:rnrr.::: 

; nni:-our, 

i !~ESPUNH f IJ 0 Hit:;~ CiiMHlELS 
jlUIU SHUULU HAVE lIHEOUl 

211'3 i CDC ISil 1T :;:E1rnY, rr iiOf UlACrIVE, HA['f Arm DI) rrnEOUi CHECK 
212U WRTXHT.5: EUU 5 

UU186 XXXXClff 2121 
0~487 BX21HA24 2122 

~J4B9 BX23H47~ 2J24 

~U4BB BXF3U47J 212/ 

OH48C 14XBfSG3 212~ 

e~48U lXFAfSU~ 213~ 

DEC~ DEADHAN ;ACTIVATE DEADAAN TIH~R 

CJSB Z,DEADCK ;DEADMAN TIME-UUT C5.l SEC) 
rsruo SINACf ~ SRCSfAf 

;lf CUC JS ACTJVE RESET TlMER AND WAil ;1Hl 
CD!~ HAS GUN~ urncnv::l (F Ail? !S :<::{~l)Y I JU~1T lm m ZtRIJS 

CJiif' !JSlf.:tlY I ·~+2 
JiiP WHH1L '} 
ZH ; cue 11As fjUrff 1 r;rK·i l 'h, tJffi r. mws 

;lf ALL W~lTT~N, ~ElU~N WllH Z fLAG 



HAL~ L1st1ng: hsponl.src 

Aodr 

J 

j srnu ~:ELATIVf mnw {WUr:ESS HI ArWE!i'.lf 

2 l 3fi SUU\D Df:: tUU $ 

21:3! t ff BAllK_EQ_tj 
21 J/ t fLSE 

U~48E lXXXD8fE 213/ t 

UD48~ lCXX~~Of 2J37 + 
2m + Erm rr 
2137 + 

UU491 XXXX9883 2139 
~~492 8Xf 1U4AC 2l4U 
H~493 UX23U495 2141 
~H494 XXJAXXXX 2142 
~~495 XXXXD8~f 2143 
HU496 XXXX9883 2144 
~~497 BXf JU4AC ~14S 

0~498 BX23~49A 2146 
0~499 XX7AXXXX 2147 

'i!!.:'.1.l 
l..i.,.HJ 

~U49U XXXXE99U 2151 
~049t BXf lU4AC 2tj2 
0~49f BX2304Al 2153 
UU4A~ XXJAXXXX 21~4 

2155 
U04Al 82XX0U~4 2156 
Oa4A2 13XXF8B~ 2IS7 
UU4A3 XXXXD8U3 2158 
0~4A4 XXXXE4Cl 2159 
0U4A5 XXXXUFff 216U 
U04A6 DXrlU4AC 2161 
~~4AJ BX23U4A9 2162 
Gi4A8 XK7AXXXX 2ifi3 

2164 
~B4n9 B2XXC~B5 2165 
UU4AA 13XX~88~ 2166 

UST.MW 

rn ;}/Us r 
lDAT AHP.PURT & ALU & DSlSEL 

ENllii 

TLH@~'. AtJIJ, ffrw::: 
JSB SEN. om: 
CJrw z, s+2 

~~{\ t1:'.St:.C'f r-:r:'. 
flJRliR AH)) 1 ftl1P'.~ 

JSH SUJ. Um-: 
CJ i-iP l 1 ·~ t'L 
l)(fN iJ 

TUA l ANLl 1 N~'.A 

!DAr H~ftJIHl 

R'iAA 4 

.JSB Sl:ii.0111: 
Uilf' f 1 H2 
urrn ri 
CUil TtnftKS 

AH & HCACHE 
:rn 1111f·3 
rnnr A:W,N~:A 

IDIH lLnJff f 
JStl Sf.N.lJHE 
CJflP l 1 H2 
CRTN N 
CIJH TElif'CKS + l 
J ;~ ~JU\R 

Mi & w:ACHC: 

i .(MW tl~RUR) 

;UUlPUT LUWfR 12 BlTS OF CHECK SUM 

i (AMP fftUJX) 

;~ElURN WllH ZfRU FLAG SET 

;201 



fhu feD 11 t3:::iJ:17 19~3 

Aridr Line - AnPERlF 7J~S/885 EMULATlUN - HSP ONLINE -

fJECf 

I 

21&'3 
217ll 
21.l l S~N.UHE: EUU $ 

G04A~ XKXXD8E9 2112 ir: ·i li1rnu·1 
lDAf lrntUlW UU~AU XXXXlUU~ 21/J 

8~4AE BXC3U4B4 2174 SEri.ur~.5: CJrlP USTRllY,S~rJ.Oil. l 
•)1'ft.: 
i.. i I •J 

2115 + lf BAm::_i:U_li 
21/::i -:- W)E 

IK SVSRC ~~4Af XXXXU8f D 2175 + 
UU4Bil lBXXU~uf 21/J + I DA r j~fiP. PUR f & Al.U ll s:;:C%L 

2175 + tNUlf 
21/J + 

EU4Bl 5XXXE39~ 217b 
U~4B2 BX23U4B/ 21// 
2~4B3 BXF304C2 2178 

tNDil 
TSTNU Sl.BK2 & S~CSTAl 
CJIW LI SUI. IJiU 
Jllf' SUl. UN.~{ 

21/9 SEN.UN.\: EUU ~ 

Ue4B4 14XXFBB0 218~ 

~U48J lXXXf9J~ 2181 
2~486 XXFAXXXX 2182 

Ari t1 ~:DATA 

ZH 
;OUTPUT 12 BllS OF DATA 
;SET LERO fLAG AND RETURN 

2183 , WAIT FUR ANP TU BE READY, MAYBE RESPU~U lU UTHE~S WHILE WAITING 
2184 SEN.UN.2: EUU $ 

;i'l\l 

2185 UST.AMP ;2Ul 
2135 t If BAfiK_rn_u 
2i05 + ELSE 

0~481 XXXXDBfE 2185 t 

D~~BB ICXXU~~F 2JB5 + 
2185 t tilD [f 
2185 + 

f ~ S\JDSf 
JDAT A~P.PURl & ALU & USlStL 

Hrnn 
DEC:~ r lilEUU r 
urw z, srn. m~. 't 
.JrW :-JtN.tW.:.5 

H~qBt BKFl~A4B 2189 SEN.UN.4: JHB RSP.2UTH ;REPLY WHllE WAlTlNG 

~~4BU XXXXUHlB 219~ t 

U~4BE lBXXU89D 219e t 

21YU + 
2191 

2191. + t18E 
DU4Bf XXXXD8fE 2191 t 

b~4C~ 1CXX~~0F 2191 + 
:~l'H + Etl!Hf 
2191 + 

~U4Cl BXF3U4AC 2\92 
"Ji rJ' .. t 
i..J. J,J 

U~1C2 XXXXf8E~ 2t91 
mHc3 xnrn~rn~ 

U\HC4 XXF:rcm 
':•1 Q"/ 
;_•JI 

i 
SEil. !JN. 3: 

s:-.;c.cuc 
~~?\ Gr-'f'lll.L 
i1:~ svs:;:1: t A1.u ;~ s~:c%t 

fllDf'] 
DSl. {HW 

rn svns·1 
l DAl AiiP. run & ALU & ug·i s~ L 

fNDtl 
JflP SHI.Om: jl~BB SHOULD HAVE f[MEUUT 

i i! 

" 

i /l1J 



HALE L1st1ng: nsponl.src Thu Feb 11 I3:j~:l1 JSS3 

2198 EJfCT 
21 '3'3 

2201: ~WlH:. ZtrWS TU AilP rn f'flU SfflUR rn LM~GE StCTUR LfNGH! 

I 

~lf.~TPAU: mu s 
l~: r lm:uur 

22b:1 
~04C5 XXXXD8E9 22U5 
ea4C6 XXXXJO"~ 2206 
8~4G/ 3Bf4~Ull 22Cl 

lUAT H~l~U~ ;a;ic VALUES Ulf FE~ (SEE HELO~) 

2208 
2211'3 

0C4C8 BXFJU~E~ 221U 
221 l 

CIJH l l ti f'USHUJCT 
i SH\/T Uf LOUP 
l·!RTPAIH: rnu ·~ 

JS~ PiWCfJU"f 
USf.iHlP 

n11 + Jf Bf\l~KJ.U.Jl 
'22l l :- EL% 

~~4C9 XXXXU8Ft 2211 + IR SVUST 
~U4CA lCXXUG~f 2211 t rnAi Arn=-. PU:H ='.t ALU Zi ns rsEL 

:m1 t HWlF 
221 i. t C:ilUii 

~D4CB XXXX/14~ 2212 
U~1CC BXC3U4Dt 221~ 

2214 t ff BMIK_tLl_~ 
tll4 + ELSE 

UU1CU XXXXU8fU 2214 + 
j~4C~ lBXXOOOF 2214 + 

22H + tiilHf 

NUUf' 
CJHP DSJRUY 1 U~TPAD6 

rn svs:~c 

lDAT {HW. f'Oln & r1Lu & s~~csEL 

2214 + ENDM 
2215 JSJND ST.BK2 

HH4Cf SXXXE39H 2216 
U~4DU BX23M4D3 221/ 
Ue4Ul BXf B~qD2 2218 
U~402 lXfAfBH~ 2219 

UIHU3 XX XXC 1 t'3 
~~itD~ BX23lHDfi 
WJ4U5 BXF3~--+CH 

:m~ 

2221 
.. ,,i ... , ... 
LLLL 
.~, ... 1•i•l 
;:LL~ 

•) .·, ·i \.o~ 
LLL..J 

~~4UJ XXXXUBIB 2225 + 
GU4D8 lBXXD89D 222S t 

! & Si~CSlAT 
CJiiP z, >H 
PUf'Jf'lf' HI 
NlH tt lW~ 

;CHECK FUR EURU~S 

; POP THt STACK 
; SEr NEG ilf'lU R Hl 

~AJT fOR A~P REAUY, ~AYBE RESPOND 10 OlHERS WHILE HAlTinS 
UEC~~ "f lntuu f 
CJilf' z I S+2 
JnP \'l:HPAUl 
JSD ~:SP I 20TH 

~A CPPLILL 
AR svs~c & ALU & SRCS~L 
ENDn 
DST I Ai'lf' 

2226 t if BArH(_rn_n 
222b + £LSE 

UJ4U~ XXXXU8fE 2226 + 
~~4UA lCXXGUUF 2226 + 

rn :-)\JUST 
IDAT AMP.PORT & ALU & DS1Sfl 

:~226 T EHD ff 

tJ\HHU XXXXD8U 
::i~·rnc xxxrn1m; 
tm4lJll HXf:3~HC8 

222b + ENUM 
•)•}•)/ 
l .. l .... O.:.. J 

2228 

223,1 
:~2:31 

i :< f [ fitlJU r 
llHH H~H11~U j rHHHt VfH.Ur'S liiHH'. (SH-: {HH!Vf) 
JnP t-iRf P:m1 i im~ S~llJUl.U Hl)Vf: r Uii:1JIH 

j W~ll~ A wa~o Uf ZEROS TO AAPERif 
tl:(f~'Ai);;: f!lU ·~ 

; :rn1 
j /'.l11 
; :rn1 

j 2\11 

i l.l11 



i:nu. u ;t mg: hsponl. ;re lhu FGb 11 J3:55:1) 1993 

Auur L1112 - Af1PH:l~- '/lj5/8:i) EflULAr[IJ;: - HSf' IJNL[fJt -

.1':'1'i·"1 
1...L~L 

"j')'}'} 
,,_,_,Jd 

ZH lt IJUATA 
I & ~:r"O 
ZH & RHl 

i l<UUf:ii flJ S fll:U llr" U)lJ!=' 
;SET 2ERU AnU RflU~N 



iiAU: Listing: hsponl.·src 

Adar lWllt fUNCTlOr·JS 

.,~, / t., 
;_ t~;i I 

224U Quickly handle a general status function fro@ CUC while cto1ng 
2241 other processing. fh1s subroijt1ne can be calle~ several 
2242 t1rnes in a loop that has other processing in it. lne 
2243 general status function is processed in steps. fhe register 
2244 CDCSTATE keeps track of what step tn1s subroutine 1s at. 
224j Set it to 2 to start. Uh2n it gets to zero, all steps are 
2246 done. 
224/ 
2248 CDCSTfiTE Oean1ng 
2249 2 Set before first call to PRUCGSf to request 
225U general status processing. Un exit, means no 
22~1 general status function has been seen yet. 
2252 Set by PRUGGST. Means that a general status 

225•l 
22!55 
'•'"it.; r 
LL~O 

2258 
t2::i'3 
22b:'l i 

function has been seen and replied, to, and 
PRUCGSl is now wa1t1ng for active signal from 
host. 
Set before first call to PROCGSl to disable 
general statu·s processrng, or by PRUCGSf to 
1nd1cate that a general status function has 
been processed to complet1on. 

2261 PRIJCIJST: t!lU ·~ 

~U4El XXXX~0~2 2263 

i04£6 XXFAXXXX 2/.68 
2Lb9 

Y~4E7 XXXXll8tB 2269 + 
~C4E8 lBXXU89D 226Y + 

22&'3 r 
nn 

~~4E9 5XXXEl9~ 2271 
H04£A BX2304EU 2272 
D04EB XXXXUBED 22/3 
~~4EC XXFA~U~2 2274 

22l'j 
~~4ED 5XXKE390 2276 
~~4~E XX2AXXXX 2277 

2278 
~~1~f XXXXDBIB 2278 + 
~J4f~ ICXXD39E 2278 + 

nrn t 

084Fl X4XXDBI1 2279 
~~4F2 BXf t0AlB 228~ 

n81 
~U1fj XXXXD~Sf 2281 + 

22Ul + 
0U4f 4 XXXXClff 2282 

lORJY EXUR,CUCSTAlE ;CH~CK fUR SlAlf 2: WAITING FUR fUNCllUN 
rnAr :~ 

CJrlP i,PR!JCGS"i2 
rmm EX1);(,Cl)CSf!Ht jl:H:-J:K fl)f: ;-Jf!HE l: IHHfUii.l fl}:;: AUIVE 
l!J{fl 1 

C.JfiP l,PROCGSft 

PRUCGSll~ SKC.CDC 

AR SVSRC t ALU t SRCSEL 
Ei1Df1 
l s·i NU StUNC 
1 & s~:cs rA r 
CJrlf' z, $+3 
IR CUCSrATt 
iuin 2 &. RTrl 
TSHlD Stier I'Jf 
I {{ S~:CSlAT 

CRfi! Z 
DST.CDC 

;If fUHClJUN PRESENT 

;SET SfATE BACK TU 2 
;Arm RETURN 
; IS C!iANNEL fiU IV:: 

i rm SU RE ru:w 

A~ SVUSl & ALU & DSTSf L 

tNDii 
RA GENSTAl & WUATA ;SENU STATUS 
JSB rnACE. ~J : cuey ro rn:~Ct H!Jfff~ 

Di'1R1Nll 
LU2NR 81Tl2 1 DEADMAN 
HlDi'l 
DECR DEADnAN ;ACffVAfE »~AUMAN f [nER 

i ·.~\rj 
; ::~v 1 
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/lddr L1n2 - AnPERlF Jljj/885 EHULAf lUN - HSP ONLl~E - \Ii~ f n: FUilC r I UNS 

U~~f 5 BX2JDA24 2283 
:UU't 

~~1FS SXXXE99~ 22U~ 

Z~4f 8 XXXXU9~U 2287 

CJSB Z, llrnDU:'. 
rsnrn :)EnPrY 
i ~' DS.iSH\"i 
CJ f-ii> L 1 ·~ - :3 
rn C!JC~:·i ?IT£ 
CIHI C. lNACf 

OJ~F9 BGXX~OUO 2289 I & USTCTRL 
U~4FA XXFAXXXX 229~ RTN 

2291 PRUCGS12: ~LlU $ 

; vuwrrnri 11m.utn ( 1. 9 Sff) 

; Sf. "i s·i ii "i E ·r U \l 
; DlJilE jlE 

j'.:'.lll 
U~4fB BXF1UEB4 2292 ; CHtCK f IJX PA:~ 1 rY rn:~i);~'.1 l)N "ll~MiSf tR ; ·,~tJ l 

2L94 
UU4Ft 5XXXtl9U 2295 
C~4f F XX2AXXXX 229& 

22'3/ 

O~~U2 XXJAXXXX 230~ 

U85U5 BX2305~/ 23U3 
U~5~6 XXfAXXXX 2304 

GC5U8 XXXXD814 230/ 
U~509 BXFJUAJB 2308 

H~5UA XXfADDUD 2310 
23ll 
2312 

SRC.CDC ;SELfC"i CDC ;1~1 

!{A CPPULL 
AR SVSRG t{ {i!.U ~{ Sf.'.CSH. 
Efll)i1 
rn rn D s rn rd_: 
1 li :~:~cs rn r 
c:nr; z 
II:~ 1~l)CffiC 

I ~' !:'.lli\"I A 

c~·IN N 

fU~IY EXUR 1 CDCFNC 

C.H1f' l 1$+l 

CO~l C. f W~C f 
I t. S~:CC"IR 

:rn CDCFiiC 
JS~ Tt~litL S 

I & RTN 

jNU RflLHW 
; Rt:1m f UilC r I on 

;IS fUNCTlU~ Gf~EXAL STATUS? 

jiW 1 Xtl U~'.ll 
;RtPLY ru FUNCTION 

;WRlfE ru TRACE BUff~R 

;SET STAfE TU l AND RETURN 

"ilTLE2 READ fUNCTJDNS 

;?lil 
• .. iLil : ..... ~ 

j :~ u:~ 
a'!f·j'.' 
Ji..ird 

s ·)n') 
1.:.u...; 

;20j 



il{\l.t Ltstlng: ii·3ponl.src 

flcJdr 

IHJ5,Hi XXXX'H'3:i 
<ltiJ•tl 12XXUD6B 
1mJ't2 B3XXU3't'3 
l'\Wt3 Xm9•1YA 

~105,15 B3rnrn~o 

u\l~H6 XXXX'H'3{l 
eus·n mrn~~u 

nr5 
23lb 

ua:r 

Al.ilJil HIM~ 

2317 RUUllNE READ WILL P~UCLSS ~EAD (0~~4) 1 ~~AV FAClU~Y VAlA C"HJ~), 

2:n:3 ; i~'.C:f\l) GAP Sten.Jr: 0-Hj2·n, :<EAD UTfL!rY fl}~f· U1HJ1), !}}~ 

2~1Y ; READ PRUTECTEU HECTOR (0~34). 

23il 
·····\······ L..JLL. 
'1' t•' 1r1 
L;;L~ 

•"t•i•i., 
L~L't 

~,r..1')C. 
.1-\JA..U 

2327 
2328 

I 

RD.FAn! EUU ;; 
fl]XfY {lUl),CUlWrHr ;SU t::Yurmrn rn 8iH 
lU~T CYL.PAR ~ ALU & WCAR 
CUN CYLHAX-\ ~ UCACHE 
TURlY AUD,lUXUNll ;SET lXACK lU D 
! U1) r rnK. PAR Z< :~Lu z~ 111.:Ax 
Cllil ~ & IJCA~t1£ 
TURIY AUD,CUXUN[f ;SET SECTOR ro e 
lDAT SEC.PAR & ALU & WlAX 
CUN 8 l< ~·:C:iCHE 

~~549 BXFJOA4B 2331 JSll susm: 
.HIP :~DI PiW f s 

; Sfl S£HJD f LAG 

2333 j 

2334 READ.GAP: ELlU s 
00~4B XXXXEDB9 
tJU5,lC BXf3~5j8 

~JUjj~ XXXXC lff 
~]~55 I BXLI un2·1 

·-1·)·\1l 
L .. .:"j:J 
·-1'1't(r 
L.J ... iJ 

2340 

234l1 + 

UU553 BX23G55U 2345 
~,,," r 
L,j'tQ 

~UjS4 B6XX~U~~ 234/ 
~li555 BXFl~6f5 i348 

235~ 

235l 

SElNR F.GAPSEC,fLAGS 
JrlP ;~£HOU 

1i'.tf\D tJ:~:uF:, v l StuNNff T cue, NU"i E rnxtw AiJ!J Gl!Ht mu: 
f:~DEHX: t!JU s 

lJSLGDt: 
;~[\ CPPOLL 
AR SYDSl & ALU & DSTSfL 

READ: 
:~O.PRUfS: 

~nnn 

LJi-WHHT 
LD2~~ Blfl2,DEADAAH 

ui-:rn DEf@1An 
u SB z I UU1DCK 
YSTf.iD SAU!Vt 
I t~ DS.iSIAT 
UllP l, ·$-3 
CUN G. HlACl 
I t~ HSfCfXL 
JSB A!rn.i:iw 
JMP mu: 
mu $ 

mu ·~ 

;SET ADDRESS E~RUR 

2352 RD.UTMAP: EQU $ 

~U5jJ XXXXEDD9 2353 

~~JJB XXXX~3F9 

t.J~JJJG BX:~JU5£lD 

Ull55IJ BXFH:lil45 

2354 ~:EADtl: 
.-,.qc:t: 
£.,j.j.J 

···1r11.:r 
L\i.JQ 

2357 

•
0
1 r~ t: it 

L,.-,JJ 

RSfNR F.GAPSEC,FLAGS 
mu s 
JSB f NC~tfl. Y 
DSl.GDC 
:~A CPPU!.L 
AR SVUSl & ALU & !JSTSEL 
ENlJr1 
TSTNR f.CNCTD,fLASS 
c.srw z, f :mm:< 
JSU CKSEf:i( 

r.~tn 

int· 
; :,~lf2 
;:rnz 
j'.rn~~ 

i i'.~12 
;202 

;2e2 
;2l1J 

i ff 

, 1r·· 
1 ,1, 

pc 

jlC 
.p:: , ... 

i lt 

;2Ul 



fhu F2b 11 13:jS:I/ 1993 

Lrne - rrnf·rn1r 7155/885 H1uun IUN - t:Sf' UNUr~t -

UU55t BX23~5·:tl) 

U~15~F BXFH15fA 
CJMP l 1 fRUE~R ;201 

2351 JSH cu~s·r {l'I l ClJN'. lJLU ff{~:LJ'.,'. ~i'i IHUS 
•"1•it"•"1 

L.JtiL JSB SEfHDCNf ;SET WRDCNT FUR UURU COUNTER ;2~2 

~;J551 XXXXD91.i5 
IJU5b2 XXXXU'3U 
UU553 XXXXE'3f 9 

23G3 
:235·+ 

ZR lEMP5 ;CLEAR SECT CUUNTER FU~ LARGt SECTOR MODE 
ZR C"fR2 ;CLEAR LUNG READ SECTOR CUU"TER 

235~ TSHW f. LRGStC I fl A GS l (Br:'.{i[JCH r:tJ~t rn~~ Un::'. Gt Sr:cT U~'. iWDt) i JJ 
CJrff' L I ·~ T"l. 

U~555 BXf 3l1~:i"/ll 
UU%6 XXXXt7f'3 

UtJJGH BXf:3U571 
li~%9 XXXXEDf'j 
UU'.::i6A BE3055C 
~ll55B BXf'3Vl571 
H!lj6C XXXX')514 

tJ/2 

nH 
~~55D XKKXU0~4 2375 
~~J6E BX23~~;~ 2316 
0055f UXF3~571 2317 

U/8 REi~D2: 

~U570 XXXXfIB9 2379 

Jr'IP READ2 
rsrnR F. :rnrn1~,rurns i ( 1-r:sr r1h~ Rrnn n:im:~ srAriJ 
rnw z,s+2 
JnP READl 
TSTNR f.GAPSEC 1 FLAGS;ClES1 FUR GAP SECTOR nOUE) 
c.Jf1P l,·~+2 

JnP RfAlll 
rn:m no:~,rncnic 
l UAT Cf. ~:D 
C.Jr'l? l,i.:f.AD2 
JnP f:EA!Jl 
mu s 

;lS fUNCllUN =~EAU 

SETN~ F.LNGXW,FLAGS ;SET LONG REAU MODf 
238~ REAUl: EUU i 

2381 

lUi!'r nr.:w 

;lf STATUS PENP1NG 1 WAlT FUX 11 
;SET READ COMMAND 

~~573 xxxx~~UE 23Sj 
00574 XXXXf tf~ 2381 
U~5/5 BX23~577 2385 

fSHlX f. UJGR\~ ,FLAGS l Str 1mRn Ltl"!!li'H 

··J'·111r 
L.)00 

U~~77 XXXXDBFB 2387 
UU578 XXXX~G74 2388 
0~579 BXF3Uj7C 2389 

239H l~EAD9: 

U~S/n XXXXD8FU 2391 
UH57B XXXXFF9~ 2392 
UU5JC XXXXDBlA 2393 
03570 XXXXU896 2394 
~a5/E XXXXD9HD 2395 
~J57F UXFIUD3A 2396 
U~5BU BX/3~~82 239/ 
~~581 BXF3~~84 2398 

1-105:-34 BXFl~Dlt 
lHl5B~ EK2:rn5UH 
IH}JB!) BXtrn:j/I 

2•HHi 
;~,tUl 

/'.4l12 

f• j ~'!t) ., ·~+'"-' 
!_.viii L1 .,: · .i.. 

.JVif' ~~EAD:i 

lR AnPilLEN 
fDAf AnPStCSl 

tQU s 
lR AMP\IU:N 
l llA"f HSt,JDtNl 
rm CUXUN 1 r 
AR (HlPLINl T 
z:;: cucsrnrE 
J SB l sucr·rn 
CJViP N1 ;+2 

JSB CKMWSfS 
Ji'JP RfADl 
J~·lB ISUAW 
urw z, $+::: 
C.HW N 1 l;~::AlH 

J nr f~twr:~:F:: 1 

;WU~D LENGTH UF 116 AMP WORDS 

i llURU LHJGTH Uf 5ti4 cm: SEU u~s 

;S~l UNlT FUR cunnAND WORD 
; CLtAR s rMi: Wi riw s rn rus rnrwsrrn 

;CUMMANP REJfCTEU 
; 1 SSUE AHIWESS lllli.:U 
;tUMMANP ACCEPTED 
; curmArm :;:::JH:n:1H:1::rny C!lmHHm 
; NON RfctlVE!\ABLt H:F.'.[I~'. AHllf(f 

24U:) i comwm ISSUED, N!IH \Hi!r nm MlP KtMY IW ::R:~o:~s 

24~6 REAUI.l: ELlU $ 

~Uj88 BXf l~A2D 24~1 JSB DMINlf 
24H8 UST.CDC 

~~SB9 XXXXD81B 24U8 + 
Ll~58R ICXXDB9E 24UB + 

:.>nm + 
24U'3 

~U5UB XXXXDS9f 24U9 + 
24D9 + 

RA CPPULL 
AR SVDSl & Al.LI & DHlS~L 

urnwm 
LD2NR Blfl2,UEADHAH 
fNDr'l 

I l · .. · 
11•. 

I 1 ~ , .... 

jlt 

,, ... 
f Jl 

• 1!." , ... 

i lE 

jlt 

i /.01 
;2W3 

;in 
j :_}~11 
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Auur Line - AMPfRlf 7155/885 EHULATIUN - HSP UNLJ~E - Rr:AH f tmCT l ONS 

0U~BE SXXXE39U 2413 
~~58f BI23~58C 1414 
00593XXXXf189 241S 
UU591 XXXXD911 241G 

Dtrn DUilJll{iil 
CJSB !.,llU1llCK 
rsrrm sAcrm 
1 & usrsrn·i 
C.JnP z,s-3 
SETNX f.SlPEND,fLAGS 
l.R GfilS rrn ; CLEAR IJUltl~AL s rn rus RtG 

; HAlT FUR AHP READY, MAYBE RESPOND 10 UlHfRS WHl!.f WAlllNG 
;;41'.j 
2•11 'i 

UUj92 XXXXDBlB 2419 + 
eJS93 1CXXU89E 2419 t 

2"tl'3 t 

REMll. 1:4: mu $ 

DSl .CDC 
XA CPPIJLL 
AR SVDST & ALU & DSTSf L 

urnn 
242~ SRC.AMP 
242U + lf Mr;K_rn_u 
2•}28 + ELSf: 

OU594 XXXXD8FD 2420 + 
0~595 lBXXOJGf 242U + 

L'tL~ + ti!DIF 
o'"111 l'ij~ t 

L1Ll.; -r 

JD596 XXXXD8E~ 2421 
0"~91 XXXX~l~~ 2422 

!:< SVSRC 
IUAT AMP.PORT & ALU & SRCSEL 

mun 
rn i rnrnur 
JDAT HfiOll:Hl ;WHEN llMEUUl, RESPOND TU UlHE~ CHNNLS 

2423 READl.lB: EUU 5 
~H598 BXD3~5AB 2424 
~e5~9 XXXXClE9 2125 
lJU5'3A BXL3t15'~C 

~JG5'~B BXf:~~Jj·~t 

2it2f, 
2-tlf 
2•128 
242'3 
2·1:-rn 
/~4:31 
.. 1.,'i•"t 

i..'-tJL 

CJMP SRCRUY,READl.2 ;READY, GU 10 HIGH SPEEU ~EAD LOUP 
m:rn r u:1:1JUT 
CJilf' LI$+~·'. 

JiiP 'H3 
JSB RSP. nnH 
JIJP R:::ADl I IA 
TSl~U ST.BK2 & S~CSlAl 
CJIW L,F:tAHl. lB ;im~ SiilJULU llAIJt ru1::)}1Jf 

, IF SlATUS IS HERf AnPEKlf HAS ABU~lfU 1Hf ~~AD l~ANSfER 

jlC 
,,i;_· ,, .. 

;2Ul 

i ·.rn1 

ilrlPERRl: 
DST.CUC 

i°'~~H 
;GEl SlAlUS DlCUN~ECl CDC AND GUlU lULE ;1~1 

21:H t 

24J5 

O~~A6 9Xf IU6D3 2440 
~U5A/ XXXXFID~ 2441 
tt~~B XXXXE7B9 2442 
UUjn~ BXFtUCjU 2443 
U~5AA BXF3Hl40 2444 

AR SVDST & ALU & DSTSf L 

tfiUfi 
TS"! ND SAG"r l Vt 
1 & osrnrnr 
CJtlP z, $+2 
CUN C. lNAU 
I ~t lJSiCrnt 
JSB S~lALERT ;FURCf ER~UR 
RSlNR f.LnGRH,FLnGs ;CLEA~ LUNG READ fLAG 
srnw f. RDt:~:~:, flAliS ; sn Rf.AIJ H:RUf~ srnH: 
JSB U?DSECf 
JVif' J DU: 

244J ; HERE AnPEf.:Jf' )~; RU\!JY {iSSUnt CDC lS t-:EADY, if NOT f:DXifl UlLL PROCESS 
2446 READl.2: EOU 5 

D~SAB XXXXU9~D 2447 
:.~·:ti1H 

0G5AC XXXXUBJB 2448 + 
~UjAU tCXXD89E 2448 + 

U05AE 8Xf 106S7 2449 

rn CDCSl Alt 
USf .CDC 
~:A Cf'f'OLL 

;ZERO CDCSTAT lU TU~N UFF PRUCSSl 
;SELECf CDC AS DEST 

AR SVDST & ALU & DSTSEL 
EN!Jl'l 
JSB RDXHT ;rRANSAf f DArn BLUCK 

in: 

pE 
; l'.u1 

;L'.Ul 
;:rn1 



i:ALt: Llst1iig: hsponl.src 

~~5AF BX2305BI 2450 

0~5Ul XXXXE9f9 2452 
U0j82 8X23U5Ul 2453 
UG5B3 XXXXUD72 2454 
U~SB1 XXXXDD65 2455 
U05B5 XXXX950~ 2456 
U05BS XXXXG~U4 245/ 
~J5B1 UX23~5B9 2458 
UU5BB BXf 3J5CD 2459 

2%~i 

UUjB9 XXXXD818 216U t 

~~5BA 1CXXD89E 246~ + 

2452 
~USBC XXXXD9~f 2462 t 

UU5BD XXXXClfF 2463 

JU5B~ 6XXXEB9G 246b 
~0SCJ BX2J~5BU 2467 

2%8 
U~SCl XXXXD99f 2468 + 

24b8 + 

~05C3 BX21UA24 2470 
2471 

UUSC4 6XXXE998 2472 
UU5C5 BX2305C2 2413 

2474 
UU5C6 6XXXE31~ 2415 
0DSC7 BX2395C9 2416 

24Tl 
24'/H 
2479 
··1,'t!\ll 
,:, i-trJ~j 

uuSCB BX73ll5fi0 
UU5CC BXf 30630 1482 

lhu teb 11 1~:5~:17 1993 ~·age fiH 

(;Jf'lP Z,$+2 ;GOUD T1@1snn 
c.JnP 11, M1Pr::~;n j 11r1Prn [F AB1J1nrn l~Ei\U 

lSlN~ f.LRGSEC 1fLAGS 
CJllf' l,:~EAD3.:m 

1 NCR crnru 
!Nm fEilP5 
TURJY EXUR 11EHP5 
lUAr 't 
CJ[']!-' z, $+2 
J!W READ3 I 2A 
DST.CDC 

jJUHP IF NOT LASf SECTU~ 
;SELECT CDC AS DESl 

AR SVUSl & ALU & DSlSEL 
END Ii 
ZR TE!'iP5 
vnrnn·1 
uwrn l3 fr i 2, nt:trnnrrn 
EN!rn 
HtCX DEAIHiA!l 
CJSB z I DUHlCK 
fS"iND ~ANKlr:MP 

i t{ llS"f S"iAl 
cJ11P L,s-:3 pHHl f1J1~ 1rnrn sun 
DiiiUNi·1 

1_JJ2rm B 1-r12, lkADrrnr·~ 
ENllf'i 
nt:rn l)f:ADViAil 

CJ SB Z 1 llEl\HCK 
fSfND SEMPTY ;UAif FOR EMPTY 
I {i DSlSH\T 
CJi1P z, $-3 
TSHW S{ICfl VE 
I lt DST:-lf IH 
CJ!lf' Z, 5+2 
COi-J C. Irlf\C"f 
I u DSfC"rnL 
J SB Ct(. AUDI~'. 
CJnf· Z 1 ~t2 

CJf'lf' i~, Mlf'ERRl 
JrW RtAD3. l 

; lf :1cn Vt. .. 

; DE?\Cl 1 ViHE CDC 

;~:E.AD 1HE ADDRESS DATA 
;GOUD READ (NO AMPERlf ERRORS) 
;AMPE.Rlf ABORlED READ 

2483 READ~.2A: E.YU 5 
UG5CD BXf 1~6Hl 2484 
Z~5CE BX23H5UD 24HS 
U~5Cf DX73~5A~ 2486 
OG5D0 BXF3~&4C 24H7 

JSB CK. ADD!{ 
CJrw z,~+2 

CJliP N, MiPERl~l 
JMf' RfAU~~. 2 

;READ fHE ADDRESS DAfA 
;GUUU REAU (NU AnPE~lf ERKORSJ 
i AllPtx ff AUilinrn REAU 

2488 READ3.2D: EUU S 

~U~Ul XXXXU8lB 2489 + 
~~SU2 ICXXUB9E 2489 + 

~0SDJ XXXXD99f 2190 + 
2•l% + 

UU5D4 XXXXClff 2491 
00SU~ BX21UA24 2492 

usr. me 
:~:A CPPUU. 
AX SVUSl & ALU & DSTSfL 
tNlH1 
DrWlNl T 
Ut:'.ill~ BfT12 1 Ht:~lJi1AN 

))EC;{ UEADViMl 
CJSB Z, D£AUCK 

j".~ill 

jhJl 

;?l)l 

i :)~1] 

rm1 
;/lH 

i ?lll 

i lE 

; lC 
ii(· 
:JJ..• 



HnLE L1st1ng: hsponl.src 

Addr 

B~5US 6XXXEB9U 2494 
~UjU/ BX2JU5U1 219j 

U~jD8 XXXXD99F 2496 f 

2•l% + 
OUSU9 XXXXCIFF 249/ 
~t5UA BX2IUA24 2498 

2·:t'3'j 

0~5UB 6XXXE9~~ 2~U~ 

UUSDC BX23U5D9 2501 

J~sun 6XXXEJ9D 25~~ 

~~5D~ UX23~5~~ 25U4 
25~5 

~~snr BSXX0UUU 2506 
U~5E~ BXf l~SUl 25U7 
U~~El 3X23U5EJ 25U8 
~~5E2 BX73H5A~ 2509 
00jE~ XXXXC38D 25l0 
~D5E4 BXFI96BA 2511 

TS fiiD UlfH:'. l tl'i? 
1 ~( us·1~Hn 

C.Jrni l 1 ~-3 

Drwwn 
LD2N:~ B ( r l "2 1 Df:::'iDMAfl 
mun 
1m::~ DEADHAN 
CJSB Z, DFAllCK 

Rf.AU HINCT I or~s 

; 1rn r r rn:~ enc irnm: i rn trw ry 

fSfrW Str-JPrY ;\rntr rn:;: ~rWYY 

un? z,·~-:3 

·rsrr1u sAcn VE i H f\U 1 Vt. •• 
I tt n:ri:)!fH 
CJilr' Z, s+2 
CUN C.INACl ;UEACTlVAlE CUC 
I lt DSfC fl<L 
JSB CK.AUDR ;READ lHE ADD~ESS DnlA 
c.Jrw L, ~ +2 i IJOIJD Rrnu ( N1J Arwrn rr El(r.;u:~~) 

CJHP N1 AMPERR1 ;AMPERlf ABORTED R~AD 

LD2NR BITI,CDCSTATE ; (H[f!ALIZE CDCSTAf RfG FUR PRUCGSf 
JSB RUPAD ;REAU lU LARGE SEClUR SIZE 

~~5ES 8X2305EJ 2512 CJHP Z15+2 
U~jE6 BX73Q6qE 2513 CJNP N1 AMPERR2 ;AMPfRlf ABURTED READ 
U05E7 BXFlUC5U 2514 JSB UPDSECT 
~D5E8 XXXXDD72 2515 INCR CNTR2 

i ll~ 
;f'l11 

, ,,.,, 
I\•.· 

; l E 

UUSE9 XXXXDUE9 2516 I~ f IMEOUf 
ua5EA XXXXFf 7~ 2517 IDAT H3ff73 

p£f r rnrn wm (NG rim cue s rn rus r~u i 

;:w1 
2518 RtAD3.2C: ELlU S 

~~;jE.B 1 XXXU841l 251 ·~ F:H CUCSTA"ff i CHECK TU sa: lf Gtr!Eh~AL STA ms IS SHH 

~~i~tf BX~3~5f l 
1Jlj::iflJ Bxt:rnsr:3 

2521 
··r-..:··r·"t 
L.Jll. 

"1t:'°1"I 
i.,JL.j 

UU~f 3 BXF104EU 2527 
0~5F4 BXF3~~EB 1528 
~U5f5 XXXXU9HD 2529 

rnw L 1 i<Elrn:L ·;'.B i :-rm rus si:n c 

TURlY fXOR,CDCSTATE 
[U:H 2 
CJAP z,s+2 jNU SlAlUS REUUfSl 
JI-ff' $E~ 
Df.C~'. ·11 f·1EUln 
CJMP Z1SH 
JSB PRUCGST 
JrW REAU3. :~c 
rn cucsrnff 

253i READ3.2B: EUU 5 

uU5FA BX23U5FC 

U~~FC 13XXf/82 
U~~f D BXF:~!05ff 
~iJJFt l3XXFl8l 

2531 

·-1t:'"1'I 
.:'.JJJ 
•

01\.."•l.1 
LJ.i7 
'il::'it: 
LJJJ 

253/ 

.-,t,:·1"1(1 

.:'.J,jJ 

2~.HU 

0~5ff XXXXf lf9 2541 
U06UU BX23U6~2 2542 
~~6Hl BXF3U611 2543 

cur·J ~ms 
i t HCM 
Hfi & f{tACHE 
fURIY EXUR,CUCfNC 
ID Al Cf I RUP 
CJfW l 1 ;H2 
Jrw s+::: 

;SET PRUT BIT IN EXT STATUS 

SU NA B (f 11 u l~LU & ilCiKHE 

lSTNR f .LNGRW,fLnGs ;CH~CK FOR LUNG READ MUD£ 
G.J1w z, sn 
Jtif' RtADL. l X 

2'.54~ l"i-HS iS i~ HirnY nm f IMtoUT trnuum FIJ~: Nl:Jf fUilCTIIHl Arm Nilf F:UW fNC 
254S REA04.l: ELlU s 

;2lll 

j t'.lll 

jlt 



Adclr Line - M1f'£W 1155/Hli~i U1ULA"fll!N - HSI-' l!mJm:: -

~U6U2 XXXXf lD9 254S 
;,:~r1 

~~6UJ XXXXDBIB 254/ + 

l~S f HR f I Ull.lXll, FLAG:) 
us·r .cue 
!;:Ii CPPULL 

Ollf;04 1CXXUU% 2Jf/ + AR SVllST t( ALU & USlSr:t. 
2~4/ t ENUM 
2~qB i UAll FUR AnP STATUS, MAYBE RESPUNU lU UTHERS WHILE WA1T1N6 
2549 READB: EUU s 
255l1 SRC. Ai'if' i Am-' AS SOURCE 

255~ + E.LSE 
006U5 XXXXDBfD 2550 t 

~~6Ub 1BXX~3Hf 255U + lUAT AMP.PORT & ALU i SRCSEL 
25513 + Et!DlF 
2~~U + E.NUM 

~U6UJ XlXXD8E9 2551 
~U&UU XXXXUlUu 2552 

2s:l:~ ;;:c:~u 1: 
oa5~9 XXXXCJE.9 2554 
~~6UA BX23~6UC 255~ 

OU6~G BXf lUA4B 255/ 
U~S~D BXF3~bU~ 2558 

rn i liituU i 
iDfH rl~~il Ou 
tUU s 
UfC:f~ nnrnul 
c.JiiP l,sn 
Jr-1f· H3 
.JSB RSP I 2lHH 
Jnr' k'.£ADB 
rsr~u ST.BK2 ~ SRCSfAf 

:()61 

25b~: 

CJm-· Z1RtAlll 
JnP rnu: 

2563 ~EA02.IX: EUU $ 

U~611 XXXXFBEI 2564 
08512 XXXX0234 2565 
ouG13 xm·:i1 i2 25b& 

256/ 
2558 
•) 1,;; t" l~I 

L.JO j 

U~6J7 XXXXUEA6 2570 
25ll Rt1iil2.5: 

IA 
LUM llSSffUH 
lURAY EXUR,CNTR2 
C.Ji1P z I REAU4. l 
JSB k'.SP. 2UTH 
lR T Uu:UU f 
lD{fl HtiCfAb 
SRC. CDC 
Rti CPf'l!LL 

;CHECK fUR HAX CUC SECTOX EUUAL Sb~ 

j ff 1T (S cu:Al? UJillJ Rrnn FLAIJ 
;REPLY TU UTHE~ CUC CHANNELS 

;SET MAX wn11 FU~ 3 nlL SfC 
;StltCi CDC 

Z~618 XXXXDBlB 2571 + 
~061g 19XXD8~D 2Jll t 

2571 + 
2'j/2 

U061A 5XXXEI9H 2573 

AR SVSRC & ALU & SRCSEL 

U~61B BX230628 2574 
~~6JC 4XXXf8Cl 2575 
0~610 BXflUA38 25/6 
eUblE BX73U&22 2577 
U06lf XXXXE50U 2518 
u~62e xxxx~~eq 2579 

£NlJN 
rsnm srnm: 
1 & Sf.tsrn·r 
CJHP Z1RtAU2./ 
Hf\ & XUATA 
JSB cr::crn:u 
CJl'lf' N1!i'.UiD2.6 
TUA I EXIJX I NRY 
lf!A ·1 Ct • ~'.0 
CJMP l 1 ~EAD2.8 

2581 REAU2.b: SRC.AMP 
2:5~H -t 1f BAHK.JLl_~ 

2581 + ELSf. 
UU622 XXXXDBFD 2581 + fR SVSRC 

;TEST FOR FUNCTIUn 

i fifl r UNC:l I lrn 

;If PARITY ERROR, EXIl 
i TES r f o';~ REAU 

;lf NUT REAh SfLEC:T AMPFRlf 

~~b23 IBXXOOJf 2581 + lDAl AAP.PURl & ALU & S~CSEL 
2:5Bl + Erm If 
2581 + ENDM 
2S82 S~TNR URSPfU,AnPCfRL 

i u-: 
j/(il 

;:rn1 
;201 

;'2\H 
;2~1 

j2Hl 
;2Ui. 

jlt 



HAL~ L1st1ng: hsponl.src Thu F2~ ll 13:5~:!7 JY93 f' age ~/ 1 

Line - AHPERif 7155/885 EMUL~flUH - HSP U~LINE -

~m624 I5XXF5B5 2583 
00615 XXXXf 109 25U4 

2585 
U~S26 tSXXf5DS 2586 
90b27 BXF3~GU2 2~87 

•)t:"IJ•j 
i..,JIJIJ 

U3628 XXXXClE~ 2589 

25Yl 
25'31 + 
2j91 + 

~U62A XXXXD8FD 2591 + 
~0628 lUXXU~Df 25Yl + 

lf BANK_rn_u 
tLSt: 

2J':H t HW ! f 

~~b2U UX23Ub1H 2~93 

~~G2E XXXXf 109 2594 
Z~b2f XXXX£7B9 2595 
~~S3U BXFl~C93 2596 
00631 BXF3Hl4U 2591 
~U632 XXXXD894 2598 READ2.8: 
00633 BXFlUAlB 2~99 

UU635 XXXXD81B 26U2 + 
~~636 ICXXD89E 26~2 + 

26~2 t 

2603 
~~63/ XXXXD9SF 26~3 t 

~U638 XXXXClfF 26U4 

U0b3A jXXXE39a 2687 
G~63B BX23U63B 26U8 
H063C BXF3H5AB 2609 

:~61 ~j 

2&11 
D~S3U BXf lUC5U 2612 
j~b3E XXXXUBED 2613 
uu&3f xxxxu~~2 2s14 
~~b4~ XXXXDBE9 2615 
uo611 xxxxue;u 2616 

J 

f.:EAli::l. l: 

2bl 7 ~:U\Db: 

UH642 lXXXDB4D 1618 
0~643 BX23U6JJ 2619 
UUb4-:t XX XX 'j~jUll 

a~1b•l5 xx x rneu2 
tJ%% BX2~Hl6·t8 

U0f/i7 Bff3l164A 

•• , ,- • ·1' ~ 
L0.L¥J 

2621 
2622 
2623 

HU648 XXXXCIE9 2624 
0U649 BX230622 2625 
~U64A BXFIU4EO 262& 

I & ALU & SRCCTRL 
:;:s rrrn ;: . tnI.J:m, FL:%S ; Mrn r::iw rrrn rt LUn!J :~mo 
RSTNR URSPlU,AMPCTRL 
J & ALU & SRCCfRL 
Jilf' ~:t.Al.M. 1 
ELlU s 
DECr;: Tl i'lt:Utn 
CJIJP l 1XtAD2.6 
Sr:C.Arlf' 

l~ :1vs:~c 

1GU TO Jl.iLt 

; mil: our 
i SElJC'f {\!-iF flint tH1:Ct:: Hih'. S'fAHIS 

l H{\'i Arlf'. !-'ORl t( niu & S!\CS~L 

TSTND Sf .BK2 & SRCSTAT 
GJ nf· z, ~:rnuL. 5 
:~srri:~ r. u1G:~1-1, fl.Al.ls ; Rr:su u1N:J f.:r:An ruH1 
SElNR f .RUERR,FLAGS ;SET READ ERRUK STATf 
JSB CKAnPST ;AnPi::R{f rn:mR IJC:f SrATIJS 
Jrlr-' lllLE 

;COPY 10 lRACE BUFFER 
i REPLY ro f UiJCl' run 

in:: 

... }!11 
1•·•'' 

j u-: 
jlf 
.·.:·1.-11 , ... ..,. 
i '.!~11 

;2lB 
;lE 

A:~ CDffNC 
JSB ff'.AC£. S 
C!JN G. fiHJCf 
I & SRCCH:L 
DST.CDC ;SELECl cue AS DESl ANb WAlT FUR ACTIVE ;281 
RA CPPULL 
AR SVDST & ALU ~ DSTSEL 
EilDii 
DnRWlT 
LD2NR BIT12 1UEAUHA" 
ENDfl 
nrn;: Dt:ADViAN 
u SH I I Df:AUCK 
rs fill) '.)f\CrIVE 

C.Jr'ff' l, S-:3 
JnP RU1DJ. 2 

HW $ 

JSB UPUStCr 

IUAr 2 
H: THlEUUl 

mu $ 

;SEl SlAlE 10 SfND STATUS 

;SEl TIMER lU APRUX l~U U Sft 
;or ruiE trnuum nm srnrus rm; 

j".~lll 

j~Wl 

:~H cocsrnTi: 
rnw z, Rrn112. ix ;EXll LUUP lF STAlUS RESPONSE IS CUAPLElE 
TORIY EXUR,CUCSf~rE ;fEST SfAfE REG 
JUAT 2 
CJf1P Z, H2 
JMP $+3 
ni:c:;: r 1m::uur 
rnw z, ~:rnn2. & 
JSB PROCGSr 

;EXlT Jf TJAEUUT WAITJNG FOR STAlUS fNC 
j 2111 



HALE L1st1ng: hsponl.src 

UU64D BXfJ~jAD 2bJ~ 

2&:::1 
O~S4t XXXX9~~U 2632 
~u61r xxxx~~u2 2633 
0~G50 BX23G655 2634 
~~6~1 lXXXD84U 263S 
~~652 BX23U5AU 2635 
UU6~3 BXf l~4EO 2637 
Ll3bj4 UXF3064E 2638 

I 

Im t-' ER. R°L : 

Fage /'L 

"!UR l y tX UP. 1 CUCSTA H: i Ult CK ~n AH:. rn Sff l r' ~n A"!US !IA~i l:lff.N SHn 
iDAf 2 
Urlf' Z,Ar1PtY2. l 
:<H CDCSfArE 
rnw z,Aiif'fJ~f.:i 

JSB f'R!JCGSf 
JrW Mlf'rnk'.2 ;:iArr rw~ zrnu 

;SEf ER~UR ro CDC 



HALE LVitrng: h·:sponl.SfC ll11.l f Eb 11 l:~: ;);:}: l/ l '3°3:3 

Addr Line - AMPE~lf 7155/885 EMULAllUN - HSP U~LJNE - rn:AU f UNCT l UNS 

'.::6•}j 
L'.64b 

EJ~U 

, 
; Rb~U T:?Ai!Si'l IT 

1 

; TRAUSFER A S~CTUR Uf DAlA FRUM ANPERlf CUBI) lU HUST CHANNtL (CUtlJ. 
2&~r1 ; 
2648 RDXMT: ELlU $ 

2649 STARf HIGH SPEED fRANSfER 
2S50 UST.CDC 

~U6j/ XXXXDBIB 26jU + 
iabSB 1CXXUB9f 265~ + 

:?SS l + 
2h5I + 

UU6J9 XXXXDBFD 2Sjl + 
~~b5A lBXXmDUF 2651 + 

ff BllflK JU _u 
tLSf. 

26:5 l {· END ff 

fiR SVUST & ALU t~ DSTStl. 
tt@l 

SRC.Arlf' 

rR svs~:c 

lUAT A~P.PURT & ALU & SXCSfL 

2ss1 + rn1m 
UU6SB XXXXD9~3 26:52 

2b5'.:: 
2654 
... ,rc:t: 
i.uJJ 

ea65E BXE3~66J 2656 
U~65F BXE30567 2657 
UU660 BXE3~66J 2658 
UM66J BXE30667 2659 
~0662 BXE3U66/ 266~ 

GU6b3 BXE3~667 2661 
J0664 BXE3U66/ 2662 
C~665 BXE3U667 266'.:: 
G~666 8Xf3U66B 2664 

2665 
UUG6/ 44Xlf8Cl 2666 

;CLEAR CHECKSUA ~EG 

~'.II l'1Ri1Grf! ; SU CllUifi or Wtl!WS HI TRANSfH'. 
I t PUSHLDCi 
CJMP USTSRC,RUXMl.l 
CJnP USTSRC,RUXMT.l 
rnw HSlSRC, iWXrn .1 ; 14AU fU~: f:t:ADY 
GJnP USfSRC,RDXnT.l 
CJMP DSTSxC,RUXnl.l 
CJMP DSfSRC,RDXAT.l 
CJNP DSlSRC,RDXMl.1 
CJflf' DSfSl(C,:rnxnr.1 
CJMP DSTSRC,RUXMl.l 
.JllF' RDXiH. 2 j CDU MW il!H BU r:i :~ti!UY J GIJ IJiK miY 

; TRANSFER A HURD 
RDXrH. l : HA ~ i<OA ft1 t{ \lUA ffi i !flPU r AMP PA:~1:EL Mm SEN]) TIJ CUC 

0~6&8 XXXX714U 2667 NUUP 
2558 HrnA:Z flllD,Tdfr'3 ;ADU rn CHt:CKSUf1 ANH GOTO X:fi!i'.ii.1 

U~669 XXXB9883 2669 I t RFCT jUNf IL CNT = U 
2&70 ALL WURUS lRANS~ERED, RETURN WlTH ZERO FLAG 

¥!\166{\ ixr;~f'3~1:l 2611 ZH & RfN ;SU ZE:·W fl.% A:m ~HURN 
26·/~:'. j i·!Ol WH!Y HI TRfH~SffR A UURll, flNll mn llHY 
2GJ:3 :mrnr. 2: mu s 
ibH 

li0S68 XJXXD99F 2614 t 

f.b74 + 
2675 RDXIH. '.::: 

~~66G XXXXD8E9 26/6 
u~SbU XXXXl"~~ 2677 
U066E BXE3U6GJ 26/8 RDXnT.4: 
~LLSF BXD3H679 2679 

UMRlNlT ;XES~1 LUW-UKVtR UEAUMAN llME 
1.n2n:~ Bf r12, u::1rnrn1r1 
ENDn 
mu s 
rn nnrnu r 
lDfH H~JUUU 

; SU UP fI Vit!JlH l~lilJiff i "i'.tH 
i {If AP.ULn 4. 5i1S rn R~'SPONH HI UHlf:t.:S 

CJnP USTSRG,RUXMf.l jBUfH READY, GU BACK ru fRANSfERING 
CJnf· S~'.CRHY, ~DY.ill. 5 j Ailf't.i:'.if IS in:A[lY so lHffK CDC 

MWH: Ir I sri 1 r ~E11D"t, ! :: NO un::R:wrr, tir-if r Mm 11AYBE :~r:si=- rn !Hiirns 
2681 

U~SJU 5XXXE399 2682 
~u67J BX230G/4 2683 
0~6/2 8Xf B06J3 2681 
~0573 lXFAfBOU 2685 

~r STr~u ST. BK2 
I & SRGSii~ f 
CJrlP z, s+3 
p lW.Jfl p $+ 1 ; P!JF' rHE TUP Of UJIW FRIJri Hit S rACK 

;Stl N~G FLAG ANU RETURN 



HALE L1st1ng: hsronl.src 

JU5/4 XXXXC1E9 2686 
SJS7~ fiX230b77 2b87 
~US/6 BXf3UG6E 2688 

fhu fet 11 13:j5:l/ 1993 

urn~ r uirnu r 
CJIW Z, ;.+2 
Jrw :~nxrn. 't 

i "j lil!:-llln I 0 I 

~~b"/7 BXf lUrHB 2L8~ jSLJ ~'.SF. 2UHi i r.:r:SFl!NIJ HI tl"fHtJ: CtifHHJELS 
Ul)6/H l3Xf3U66C 2&'3lJ Jnf RUXrH. :~ pm~ SHOULD HAVE fln~:our i ·;~iH 

2b91 , Ute lSrJ'l f\fA!JY, lf Nlll WAUlVE, :ifHl rrnll llll rnm1uT CHffK 
2692 ~DXMf,j: EUU $ 

~US79 XXXXCJfF 2bY3 
U~6/A BX21UA21 2694 
O~b7B 5XXXE590 2bY5 
U~67C BX23U66C 26~6 

n·n 
\HJ61D BXU3%h 
~~1b?E BXf 3066E 

l1i\67f 4XX8'3E2~ 

mm~~~ i.x:--M·3m1 

·;cqu 
.i..U.1U 

2fi9'j 
2/UU 
nu1 
2rn2 
2703 

DECR DEAVMA~ ;ACTIVATE U~ADMAN llnf~ 
CJSB L,Utf!))l:;( ;DEi\UfiAil f HlHlUf (5.1 sm 
lSTND SlNACT & UHTSTAl 
CJ~P l,RUXAf.3 ;If CDC !S ACTIVE ~ESET fIMiR AHD WAfT ;2~1 

CDC MAS GONE !NAU IVE, If i1ilP l S RtADY 1 JUSl fH:AH AND lGUUrl Uf\lA 
CJflP SRCRUY, $+2 
Jiif' f:UXrfl.4 
mu:~;~ ADD, 'iErW:3 
I & ~'.UATA & Rf CT 

;CDC HAS GONE lNACJIVE, READ DATA 
; AND J GNOf:t: I 1 
;IF ALL READ, RETURN WITH Z FLAG 



HAL~ Ltsttng: hsponl.src fhu fab 11 13:jj:l/ 1993 

Actdr Line - ArlPrnlf 71J5/885 H:UU\lltlfl - HSf' Uf~Llrlf -

27U4 

I 

nus CK.AUD:~: C:!JU s 
•"1"ft_%'J 
1.. /i; I 

210'1 + 
Sf:C. MW 

IF Bl1flKjQJ} 
mrt + ELSE 

06681 XXXXD8FD 210/ + 
~~b82 JBXXU~UF 27D7 + 

2/Ul t ti'H) lf 
T/U7 + 

~U683 BXf \~6Aj 2JUB 
60684 BX23~6B6 2709 
~~68S XX/AXXXX 271U 
U06B6 XXXX9883 2711 
~~68/ XXXX9l~E 2/11 
~Ub88 UX2306HA 2713 

0~b8A BXFI~bAJ 271J 
~~688 BX23~6UD 2/16 
0~6BC XX7AXXXX 2717 
ml68U xxxx·1:rn:3 
~Wb8t XXXX910f 

21l:i 
DIS 
· ·, ·r .. 11 ~ 
i..J LiiJ 

DUbY~ BXFl~bEA 2721 

00b92 BX23U694 2723 
H~693 XX/AXXXX 2724 
UUb94 XXXXDBBH 272J 
U~695 XXXXB4C3 2126 
ocs9s xxxxruoo 2121 
U0697 XXXXE99D 2/28 

~~699 BX23U69B 2730 
~J&9A BXFJU6f0 2731 
0~698 BXF1U6A5 2732 
~069C BX23~69E 2733 
U~69D XXJAXXXX 2734 
tU69£ XXXXSCC3 2735 
U~69F XXXXUFFF 2136 
~~bn~ XXXX99~3 2737 
~U6Al BX23e6A3 2738 
U~bA2 BXFl~bF~ 273~ 

U~6A3 lXXXf9JU 274d 
UJbA4 XXf AXXXX 2741 

2/42 

ENUN 
JSB l]tf .ONE ; {tll)lH 12 IJF enc CYUilllf::< 
rnw z, H2 
CRTN N ;lAMP ERRUR> 
HliNiR A!JU, TtiW3 
flmA'I DUR, CKCYL ; CHECK !F Cll/Rf:C f CY!. [ill)f:::~ 
CJijf' l I $+2 
jS\3 :;:urn1~n ; :1u :lffK :-:R~w:;: ( f NIH 
JSB GU. ONt i lrH-'li"i 11. P.llS Of CllC Sf:CHIRfTf.~AtK 

CJrff' LI H2 
U:iN N j (AiW HWl!!:'.) 

TlirUiY !'..XO~:, ci:::st=cHn:: ; tHt:Ci:'. nw t{l~}'.tCI SffHW ANl.l "if.,:ACK 
CJ!W L, St2 
JSP. r.:nuws·1 K 
J~:JB Gt f. IJNt 

CRH! N 
ru~ n:rwu 
rnR rn nrrn, HJiP3 
IDAT Hmrnu 
RJ"M 4 
lURAR EXUR,TENPU 
CJrJP Z, s+2 
JSB D:ff:t H:i·~ 
JSB GE f .1JflE 
CJi-JP Z,H2 
rnrr: N 
"iOf: IR AND I "if.iW3 
!UAr HiiU~W 
lURAR EXOK,1EMP3 
C.Jf1P z I ·~+'L 
jSB UArn. f.f.:f: 
Ju 
l.11 

;SET AUURESS E~~U~ l~ NUl 
; ( NPlJ r U?Pl::l~ '} Br rs l)f CHECK ~31Jfl 

i LlJAU eHECKSU!l 

;SET CHECK sun ER~UR IF NUT 
;INPUT LUUER 12 BffS UF CHECK SUH 

; (Af'lf' rnRUiO 
;GEl LUHER 12 BlTS U~ CHECKSUM 

;CHECK FOX CHECKSUM COMPARE 

;1~1 



HALt L1st1ng: hsponl.src 

Lln~ - AnPi::m /lJJ/8H5 EfllJLATIIJil - :JSP OfllINt -

2/•"fj 

OU6Aj XXXXU8E9 2/46 
U~SAb XXXXlO~~ 114/ 
IJIJ6ill B:rn:rn6AB ·.?/4:j Gtf.ON.5: CJMP SRCRDY,Gi:LIJN.l 
U~SA8 5XXXE39~ 2749 lSTNU Sl.BK2 & SXCSlAl 
~U6A9 BX23U6AE 2/SU CJAP l 1 G~T.ON.2 
~UbAA BXF3UbB1 2/Sl JMP G~T.UN.3 

Page "/6 

~ObAB 4XKXFBC1 21S3 
UU6AG tXXXF9U~ 2Jj4 

H(\ & RDAHl 
lll 

;lNPUT 12 BllS OF DATA 

0~bAU XXFAXXXX 2755 
-r1~·· .. , JO 

2757 
275H 

H0bAE XXXXC1E9 2759 
U06AF BX23U6Bl 2/6U 
CObB~ BXF3~6Ar 2761 

2152 
00681 BXFIUA4B 21b3 

2164 
i.lbi· ;. 
l/f:/t t 

~UbB2 XXXXDBFD 2764 + 
UU6BJ lBXXUUUf 2764 t 

.-,-,[ _, .l. 
/../ u't 1 

2164 + 
2/b5 
.·,·1:·c t 
.:.Jij.j r 

1-7&~ + 
l/6:') t 

~~bD~ BXf 306AS 27b6 
·)/Cl 
l.1 U/ 

i s;::-r zrnu Fu)G Arm :~ffURN 

~:TH 

I 

GET.ON.2~ EUU s 
mi: FULUJ\HNG lS A rrnrnur cm::CK. {flfitS UUT {N CAC!lt: flUOD 

DEC~'. Tl tlEUUT 
CJ11P l 1 GE r. UN.~ 
JrW G£1.UiJ.5 

I 

GET.UN.4: JSB RSP.2UlH 

If BfHlK_ELlJ1 
ELSE 

t'.iW If 

S~t. AfiP 

IR SVSf{C 
iDAT AMP.PORT & ALU & SRCS~L 

DST.CDC 

AR SVDS1 & ALU & DSlSfL 
trrnn 
Jr-w GU. llfJE 

U~6B"/ XXXXf8fJl i:7b~ GfT. UiJ. :::: Hi 
~U688 XXXXBU0U 2/69 IDAT HDBU~~ 
aebB9 XXf AXXXX 2770 

"Ull 



Audi" Line - AMPERIF 7155/88~ EMULATlUN - HSP ONLINE -

11n 

2714 
2/75 

E.JtCJ 

I 

; 1;:uiu PllU 

I 

2Tlb ; READ AND IGNOR~ DATA FROM AHP THAT lS PAU TU LARG~ SECTU~ SIZE 
1711 i 
2T!8 RDi'AD: 

~U68A XXXXD8E9 2179 
~~bBB XXXXluU~ 278U 
~D6BC B8F4U~l5 2/Ht 

mu $ 

rn r rnrnur 
IDAT 11\HUU~ 

CUN 21 & PUSHLDCf 
2782 ; STARl OF LOUP 
2183 RUP:~U l: mu $ 

JSB f'tWCGST 
2/Uj SRC.AHP 
l/8~ + lf HANKJ.Ll_~ 

lr~ svsrt 

;;i11 VALUES DIFFER CSEE BELOW) 

;PROCESS GENERAL STATUS lt. P~ESENT 

0D6BE XXXXDBFU 278~ + 
~~6BF IBXXUUUF 2/85 + [l)Af MiP. PO:H & AtU & Si~Csi::t 

ti85 + tiJUlf 
n:~5 + 

Ga~CH XXXX/14U 2786 
U~6Cl BXD3U6DI 2/8/ 

DHH 

U~SC3 BX23USCL 279~ 

UU6G4 BXF8~6C5 21q1 
U~bC5 JXfAFBUU 2792 

ffl))M 

NUUf' 
CJnP SRCRUY,RDPAD6 
·1 STNU Sl I HK:-'. 

CJl'W 11 $+~: 

f'OPJf1P "Hl 

;CHECK FUR ERRORS 

NIH & RlN ;Sfl ~fG ANU XlN 
:?7'1:3 

0~bCS XXXXCIE9 2194 
trnrr FUR AflP R::1iDY, nAYB£ RtSPOilU rn ornrns IHJ!U: UAITIHG 

lJrt:{ l l ;·;rnu·1 
UU6C/ BX23U6C9 2/95 
GB&GB BXF3U6Bb 2796 
UG6C9 BXF10A48 279/ 

ti98 
21'38 t 

2798 + 
U~6CA XXXXUBFD 27~8 + 
~~&CU IBXX00Uf 2798 + 

(f Bi1NK_rn_c 

21'38 + fND [F 

CJflP Z1 ·H2 
JnP ~VPALll 

lUAl AMP.PURT & ALU & SRCSEL 

2198 + ENlJM 
t/99 

0~6CC XXXXUBlB 2/99 + 
B~GClJ iCXXU89E 119~ + 

DST.CUC 
RA CPPIJLL 
Al·: SVDST t~ ALU ;~ lJS"iS~L 

li~ "! lnEUU"f 
!DiH H'.?WlU 
J nP Rl!f'{\D l 

"2\3\:i'.3 i REAU [\ \lUirn ill-" F:Wl'l Arw~w- Af!l) {IJiHWE 
2Hti•l ~~DPM1ti: mu s 

"1!':(.':!' 
1.0\JO 

GUSD2 1XfAF9UU 2BU/ 

;2Ul 

;2Ul 

i :1~1 J 

;:ml 
;n11 



t:AL£ Llst rng: iisponl. src lhu Feb 11 13:55:17 1993 f'age 7ll 

Addi' i=:i::rrn fUNCT IONS 

2811 SET ALERT. 
2812 CALLED IF READ/W~IfE ERRU~. 
2813 SET ~uoo GENERAL SlA1US 
-.rnl't rirm HSP HErtcrrn E:;::m:~ u: lJtHHu:n SUHUS. 
281~ i 
2816 SETALERT: EUU ! 

~JU6D:-: XXXXD8f J 2BI"/ l ~: GHisrn·1 i ~;H S~lllD GH1H'.A! Sm HIS 
UU6U4 XXXX~AUU 2818 IUAf UI~~~~ 

UUfiO) l XX Xll:i4t 
U~bDb l XXXD84f 
1iusu1 xxxx·wrn 
~~bUB lLXXULifi8 

\lUSDB 12tW~l88 

tHibUC 3XXXf8Cl 

~1ll&UF 3X XXF8G l 
J~bf.U BXFJ USU 

2819 UUTPUl VALUES TU BUS FOR DEBUS 
28'2il 
2821 
•)II•)•) 
.~()/ .. L 

282~ 
•'Hl"\.• 
LOL"i 

2825 
2825 
2827 

··in .... ,n 
LGLJ 

:rn:rn 
•',1{.J' .. •1 
.S:.Ui..i.L 

2832 

:~H Cl(C/l. ; OUNUtR l~HECnHJ:m 

~H CKSECTRK ;TRnCK AND SEClU~ CHECKHUXD 
TURIY ADD,CURUNlf ;CYLINDER PARAnErE; 
lU{H CYL. f'Ar< (~ m.u & ::uw 
lifl ii RrnCHE 
TORIY AUD,CURUNll ;TRACK PAXAnElE~ 
IDAf fRK.PAR & ALU & HCAR 
HA &. RCAUIE 
TURIY ADU,CURUNIT ;SECTOR PARAHEJER 
JUAl SEC.PAR & ALU & WCAR 
Hi~ & RCAC!!E 
.JSB HSf'D1 £C'i ;SlT HSP DETEClED ERRU~ BlT 

2834 SET HSP DETECfED ERROR. 
2835 SET BIT JN D~TAlLED STATUS 
2036 SO THAT XHC AND HSP DETECfEU ERRORS 
2837 CAN BE UlSllNGUlSHED. 

I 

f'.8j'j 

~e6E2 B2XXG~D7 284~ 

HSPUTECl: EUU S 
CON tm l :3 ti \lCAR 
MA t( ~tACH£ 2~bE3 3XXXf8Cl 2841 

•)IJ.-! •) 
·:u·u. 
"iii.,'!: 
1..0't'l.j 

SETHA 8If8 t ALU & HCACHE 

; · .. ~ i-~ 1 

.1(' 
1i• .. 

; ·.~ll'.~ 
j ;.~~1::' 

;·zw2 
i ::·tt:'. 
;2H2 
• ',!f,1'J , ... .., .. 
;202 
; Ll12 
j 2U~,? 

i 2l11 
i 2l:il 



HALE L1st1n9: hsponl.src f il u !-"::: b l l l J : :} J : 11 l '1'J2 

Line - AHPERlf 71~5/BB~ fHUlAllUN - HSP ONLJH~ -

28\}/ ~DE:·~RCY: 

M06ES BXFIUbD3 2U48 
OUSE6 B2XXUCCB 2849 
n~6E7 3XXXF8CJ 285U 
U~bE8 XXXXE582 2851 

LU52 
U~6E9 \3f Af 88U 2853 

E.Jfff 

tllU $ 

JSB SUALU(f 
COi'l tm l Zi \Jl~Al< 

HA & RU1CHf~ 
StfNA U! f2 

AH ~< tltACHE 

•iQ'..."..: 
Lu.J.J RDE~RSTK: £UU S 

O~bEA BXf JU6D3 ··1ui:.:t 
..:..uuu 

UU6tB B2XXUUCB 2857 
U~6EC 3XXXt8Cl 2BSH 
U~6ED XXXXEt82 2859 
BObEE XXXXE382 2BbU 

2861 
e~bEf 1Jf AE782 2862 

286:3 j 

JSB SETALE!rf 
ClJil \JD 1 t lil~fik'. 

Hf1 ~( f:CACHE 
surrn B rru 
srnrn HJ TI 

;SEl BITS 0,1 1 AND 3 

:Jt:HIA B { f3 ;:i ALU Zi !ICflCHt 
I & RTN 

2Uh4 DATA.~RR: ELlU $ 

U~bf l B2XX~~cc 2866 
8U6F2 3XXXF8Cl 2861 
~Ubf3 XXXXf 182 2868 

286'3 
U~bf4 13FAf382 2870 

:~871 

J:18 Sl: 'f 1;LU 'f 
UIN !.Wi: t( ~!l:Ar~ 

1rn l< XC!KHt 
SEHHi Bl rn 

;SU BlTS 81 9 Of ¥HJR.ll 2 

SEfNA 8f T9 & ALU t !ICACHE 

2872 AUR.ERR: ELlU $ 
\mSF::i BxrrnsuJ ·.rn/J JS8 sr.:rn1.rnr 
~~Sfb B2XXU~CC 2874 CUN WU2 & WCAR 
~86fJ 3XXXF8Cl 2BJS 

!..Bl! 
0Ubf9 13FAf 582 2878 

Stlr:A BlTl 1 
SEfNA BlTl~ & ALU ~ WCACHE 
I & RlN 

;2Ul 

j'.;)}l 

; 2l11 
; :~ll l 
;n11 

i i'tll 
j"i~{1}1 

;nn 
j'.::1H 

;1'.lH 



Audr Line - AMPERlf 7155/885 EMULATION - HSP UNLJNE -

2f383 
28lll 
28U2 

I 

i CLEAR STA1USES 1 GENE~AL 1 DETAILED, ANU AMPfRlf El ANU SENSf BYTES 

2884 CLRSTAl: EUU $ 

2885 CLEAR GENERAL SfATUS 
U~6fA XXXX9CD1 288b 
UUSFB XXXXUtFF 288/ 

2888 
U~GFC XXXXE3f9 2889 
U~bfU XX2AXXXX 289~ 

~~SfE BXf 1~7f5 ZB92 

~~bff XXXXEf f9 2BY4 
OU/UU BX23~JU2 2895 
~UJOI XXFAXXXX 2896 
UUJU2 BXf IOAAF 2897 
e~103 XXXXF3CB 2898 
UO/U4 BXf lUEl8 2899 
~aJG5 XXXXUU&C 29G0 
~07~6 XXXXU90B 2901 
t~7J7 BXf JUEIB 29U2 

TO~lg ANU 1 Gf~S1Al 
IUAr Llt.Ull I 

l f iWl UN ll CUiliifC'i tll 1 Dlliff 
TSTNR f.C~CfU 1 FLAGS 

JSB lH:DSHd 
i CLEfW Anrrnlf SfilTIJS 

·mm~ f. SHrn H., t'LA(;S i l f SHHfl'.rn nf ntif~Y fA l LEll, 
CJMP Z, ·~+:? 
f(fN i llUil' 'i Ulrfl l Nllf. 
JSB ornvrnn 
RSlNR El.UCK,SHMDAlA 
JSB SHHURT ;CLEAR AMPE~IF UN(f CHECK 
lNCR SHnAUDR ;PUlNT TU CDC.ST 
rn SlmDAfi1 
JSB SHmin ;GL~AR CUC SlAlUS 

2903 CLEAR SENSE BYTES 
~~7DB XXXXDBfC 2904 
U07U9 XXXXUG09 29US 
~070A BXF1UE00 2906 
UU/UB XXXXClEC 29U/ 
G07UC XXXXD9~B 29H8 
007~0 BBf4~Utl 290~ 

JSB SHi'lR.liCU 
DEC:~ s:rn1rnn:~ 

rn SHflUArn 
CIJil l / ti PU:1llLDCT 

;REAU TU SET ADDRESS JN SHMAUDR 

JSB SHNHRT ;CLEAR EIGHTEEN WURUS Of AMP SENSE DATA 

i j'{iJ 

i :~VJ l 
;nn 

i ~'.lH 
; 2~} 1 

j i~~ 1 

CB7~E BXF10El8 2910 
:m1 

~H70f XXXBDDbC 2912 
!NCR SHHADDR ;1~1 

I & RFU 
'2'31:3 ; UUNE 

0071~ XXfAXXXX 2914 i i'l11 

TlTLE2 R~lURN ADDRESS fUNCTIUNS 



Auur Lrne - Arwrnrr 1155/88:-i tnuun lllrJ - HSf-' om HH:: - RflURN ADh~ESS fUNCTlUNS 

~2711 8Xf 1022C 2922 

UUIU l4XX08l l 
~m::: XXXXOBl i 
mH l4 B xr 11:ii~ rn 
~07J5 XXXXU911 

2~23 

2927 

0~716 XXXXD99F 2928 + 
2'323 + 

D~71/ XXXXCIFF 2929 
~U/18 BX21UA24 293U 

2931 
U\J/1'3 bXXXt'3'31l 
u~7HI BXL::li17i"i 
UUJ 18 XX XX'H'3A 
0tl"/1c J2Xrn~rn 29:::5 

2'335 
H~JlE BXFIUAlB 2937 

trrn 
U~7lf XXXXD99f 2938 + 

UU72U XXXXClfF 2939 
~U/21 BX2lUA24 2940 

2'344 
2945 

~U724 XXXX949A 2946 
UD725 J2XXUUSB 2947 
~UJ26 3XXXF8Gl 2948 

a~729 BXf3072C 
~IH2A XXXXt4Bl 
u~nB xxxrn02~ 

~nm: 14XXF882 

2'35~ 

295J 

jB72E XXXXU99f 2956 + 
t3j6 ·~ 

0~72f XXXXCJff 2957 
UOJ3U BX2l~A24 29~8 

2959 
UUJ31 6XXXt99U 2960 
0~732 BX23072f. 2961 

2%2 
OU/~3 B6XXUUU~ 2963 

I 

RTN.ADUR: ELlU $ 

.JSB STATl.l~fl 

!(A GtNS·1 ?H 
I & llLU {~ !lUA f A 
~:A Gf.rJSTAl 
.JS3 rnACE.~ 

U: bEiJS·1 A.I 
nn:wur 
Lb2NR BIT12 1 UEAUMA~ 
tNDll 
DW~ DfAUnMl 
US8 Z,Dl:ADCK 
l SH~U SEflf'lY 
I t DSfSTAT 
CJilf' l I $-3 

;WRITE TO l~ACE BU~FER 

;STATUS SE~l, CLEA~ STATUS 

;wAll FUR UESTlNATJON EMPTY 

fURIY ADU,CURUH1f ;SEND CYLlNUE~ PARAM 
lDAT CYL.PAR & ALU & WCAX 

JSB TRACf.U 
))i1;~{N{ i 
LDL:iW Bl l 121 UtADnAil 
i:rrnn 
llref: Ur.:AUf'lAN 
CJSH z I DtAUl~K 
lSH~IJ SHWH 
/ ;~ nsrsrnr 
CJMP Z1$-3 

fffURN nm u::ss rw1H :~i:11ur::1rrn sc:crnf.: rnt:ANHn1 11tf'l1Jsr rnrn::i 
IF SECTOR U O~ 11 R~TURN 30 UR 31 

fURlY ADD,CURUNlT ;GET SECTUR PARAM 
lDAl CYL.PA~ & ALU & wen~ 

s:'.rW t:n1 
CJi1P ii 1 H2 
Jtlf' $+3 
TUA [ ADD I iJR;~ 
IUAT Sf.C"fr·iAX 
Mi t( tWMA 
JSB ff:ACE. u 
urnwir r 
LU2NR BlTJ2 1 DEAUMAN 
Errnn 
Ut.CR UtAbH~iN 

c.Vin z, DtAlKK 
TSlND SErwTY 
/ t. DS!SrAf 
CJnP z,s-::: 
uw c. itrnc·r 
1 Zt us re mt 
Jn!·' llll.t 

;SUBH:ACT 2 
;If NUU NtGAT!VE 1 

;flUD 32 
;TU HAKE JT BETWEEN ~ ANb MAX SECTOR 
;SEND SECTOR (LESS TWU) 
;WRITE TU T~ACE BUFFER 

;·tr2 
;n1::" 
1 •)I~•) 
I i ... ~-i '-

j 1lt'. 
;2111 

;2U2 
; i'.07 
,·)!.Vi 
I .. ~•J -~ 

; il12 

;:ilt-: 
j ~~w.~ 

; :..'(·1~' 

jL'~t· 

; :rn:.~ 
; i'lli 
; :rn·2 

;2U2 
i i~i1 
; :-~H 1 

i Jf 



HAL~ L1st1ng: hsponl.src 

Audr L ln2 - AfiPElHF / 155/88:5 EllUUH run - HSF' ONLl flt -

2%6 
2%7 
2958 RETURN CYLlNUER AUDRESS FU~CllUN (0021) 
:~%'3 

297~1 RHUYL: 
UU/35 BXF1~849 2911 

2'f/2 
~~/JG XXXXDBIB 29/2 + 
~J737 ICXXU89f 2912 t 

·un. + 

U~/38 XXXXU99f 29/3 t 

29/'!i + 
U~739 XXXXClFf 2914 
~~7~A BX21UA24 2975 

2'3/b 
i~J3B 6XXXE39U 2977 
~JJ3C BX23~7J9 2918 

\J\ll:rn XXXXiN3f 2'H'3 t 

29·n + 
U073E XXXXClff 2980 
~JJ3f BX2IUA24 29Bl 

2'382 
~~74~ bXXXE99~ 2983 
~U/41 BX23U73E 2984 
00742 XXXX949A 2985 
UU143 12XXGG68 2986 
Otl744 34XXF8Gl '!00"1 

t..JU/ 

:~'383 

2989 

2989 t 

UU717 XXXXClfF 299U 
30748 BX2l~A24 2991 

nn 
UU749 6XXXE99~ 2993 

2'j95 
~~/48 B6XX~~~e 2996 
U~74C BXf3a14~ 2997 

'2'f3H 
·-.•C.1(J{J 
i-JJ .I 

H!U s 
JSB fNC:~::PLY 

UST.CDC 
r:{\ CPPOLL 
Alt'. SVUS"f ti. ALU &. U~i"f SH. 
F.NlJll 
lHWHH.i 
LU2rl:~ Bl r 1·21 UEAUllAil 
~NIH1 

n::1;r.: ni:1rnnM1 
CJSB Z 1 lil:°AUCK 
rsfirn sricr 1vr: 
1 ~ usrn·r fi"i 
CJllF' L, ;;-J 

n~1rnm 

LDW:~ Bf r 121 DtADHAil 
mun 
nm;: DEi!UfiAN 
CJ SB Z, lJEAliet:'. 
rsnm st:11PiY 
1 {{ u~:·1 srn·i 
GJIW l, $-3 

;WA(f fUR UESTINATIUN EAF'TY 

TU~lY ADU,CURUNIT ;SENU CYLINDER PA~AM 
IOliT CYL. PAR t~ ALU & llCAR 
!IA & RCACHt l~ \!DATA 
JSB TRACE.U ;WRITE TU TRACE BUffER 
DNRINlT 
LD2NR Bf Tt2,DEADllAN 

UECF: UEAU11AN 
GJSB Z1 liUiDCt:: 
rsnm srnrn 
1 z{ nsrnrn·r 
CJilP l 1 $-:3 
CUN C. INACl 
1 tt nsrcrn1. 
jr'lf' rnu: 

;S£Nll lNAGllVt 

j 1l11 

;·.)l"i 
;/l1L' 
i ·.~L·}·,~ 
i :::(:l/ 
i · .. ~[j·.~ 
;ni/ 

,·:•U·) 
J'-fH .. 

j~~t: 
,·)Wl ,,_.._1:,,:.. 

;2(·J2 
i :~t12 
j 2~t~1 

;2U2 

;202 
i £'(j1 

jLW.~ 

j :·~~lL 

;·2n·.! 
jl1 t1:.: 
;2tl2 
j i'kt-·: 
r ·:ii,~·) 
1 .... J/. 

;:i.'~t.1 



HALE L1st1ng: hsponl.src 

'.HW~J 

'.-:lillI 

rirn fee 11 U:~:i:ll l'i'33 

3~1U2 1 ~:UU'l l Nt mu. Vi~fY t.Jll.L f'R[l(:fSS {\LL wn-r ~ 'ltr-:'.i f"{ HIUC'!'i OilS MW iHL 
30U3 ; REAU CHEGKWUHD fUnCf IUNS. 

•)•.\!~/ 
~JlJ.,J I 

~:EAl.l. tK~l: 

W(f. VLSf: 

E!JU $ 

H!U ~ 

EDU $ 

eD74U XXXXEDD9 3~MH 

UU/4E BXFJU/j~ 3UU9 
xsrnR f. Gr1P%t, fHGS; ci.EAt,: H1E GAf' steHw f LAG 
.Jr"IP l/C:Rr"Y 

3~1U ~RT.VGAf'! EUU $ 

3011 :rn.o:GAP: tLlU -~ 

~iU/itf xxxxrnB9 3UI2 Sl:.TiW f.G{if'SfC,fUiGS;SfJ lHl Glfr' SrXrrn~ fl.AG 
3Ul3 VERFY: EUU $ 

~~J5D BXFJOB49 3014 JSB FNCREPLY 
U0/jl XXXXD9U5 J~lj 

3Ulti VERJFY6: 

3017 + If BANK_EO_U 
:rn1 l + ELSE 

~~152 XXXXDBFD 3017 + 
~U/53 1BXXG00F 3Ut7 t 

:rn17 + ENDlf 
3Ull + 
3018 

~UlS4 SXXXi39U 3Ul9 
U~755 BX23~JS7 3~2U 

U~/j6 BXFlUCEA 3U21 
~~757 BXf lUU2A 3022 
~~15~ BXf lUA83 3~23 

uu75A xxxxc~u~ 3~25 

OOJ~H XXXXH0U7 3D2b 
~~/jG BX23UJ/8 3~21 

~~J~a xxxxc~u~ 3~2u 

UU/~E BX23Y7/8 3U29 
3~13n 

U07SF XXXXU81B 303U t 

UU7SH 1BXXD8~D 303~ + 
:rn:m + 

~07&1 XKXXDBE2 3031 

oa762 12XXC0Df 3G33 
U~763 XXXXD9G3 3034 

3035 
U~764 XXXXD99F 3U35 t 

lR TU1PJ 
mu $ 

1 R svs:~~c 

;CLEAR SECT CUUNfER 

(DAT AnP.PURf & ALU ~ SRCSEL 

urnr-: 
lS"f rW S"i. BU 
I li '.)l~CS r A r 
CJ f'JP L I $+ L 
JSB CKMiPS !'S 
JSH !:JHl!JCiH 
J:1B :rnWJF 
li'.A Clltf ilC 

lllA"f tf .R!Jt:W 

Un? /. 1 Vt~lfY5 
rn;m: nu~:, Tr:nf'U 
GJrW l, VtlWTi 
S~t. CDC ; SELECT CDC {l~i SUtn:Cf: 
;rn CPl)OLL 

AR SVSRC & ALU & SRCSEL 
tNDrl 
IR H:J1P2 
IUIH BUff°Al):{ 
I t"( ALU t. \li~A!~ 

ZR TEfW3 
Di'IRWJT 
LD2NR BIT12 1DEADMAN 

;FLAG FUR CURPARE ERROR 
;RESET LUW-ORUER UfADMAN TIME 

303~ + ENDM 
:rn:l& vrnn 1: rnu i 

UU7&8 X XXtlff 3041 

TSli~U SJ NACT 

CJnf' Z1 Hf'. 
.Jrw vrn r FY:?. 
DEtR nrnnnA:~ 

CJ'.18 l 1 DfflDCK 
lSHHl SftJLL 

;2~1 
,·)l.l1 
J i.. ~J L 

jlt 



HALE L1st1ng: hsponl.src rnu feb 11 13:jj:IJ 1993 

Adc!r Llne - MiPf3lf "/J5:5/883 triULATllliJ - t!Sf' UrlllNt -

'.30·:}6 

GU7bC 4XXXU8CG 3347 
8~7GD 3XXXf8Cl 3048 
~~7SE 12XXDD62 3~49 

UUJ6f XXXX93UU JU5U 
~~770 BX23U7b5 3~51 

U~/Jl XXXXU8t3 3U52 
~~772 XXXXBU~H 3053 
U~/73 BXf3U765 3U54 . 

I t~ S ldSrA T 

CJnt"' l r vrnrn 

I ~{ rWliH\ 
:iA Z( :~U1Ul£ 

JNCR 1EMP2 & ALU & wcnR 
nJRiiR EXOR, TtrlPO 
CJMP Z,V!J:f'Yl 
f R Tt:rlP:3 
J UA"i HtlU~~W 

J1w vrnn1 

;COMPARE UATn REAU TO DATA IN BUffER 
;SET ERRUR FLAG IN 1EMP3 JF ~u~-CUnPAXE 

3U5~ VERlfY2: ELlU s 
~~774 XXXXffE3 3056 
~~17~ LJX23~711 3U57 
0~116 BXF1~6f0 3e5a 
U9777 BXF1HA3b 3~59 

M~77B BXf lHC5U 3061 
UU7/9 XXXXE9f9 3U62 

~U77B XXXXUDb5 3Ub3 

uu11u xxxxoauq 3857 
U~JJE BX23U11~ 3~68 

U~J7F BXf 307~2 3069 
:3GJU 

rsrn:~ Bl'i15, rEnP3 
G,Hlf' Z, $+/'. 
JSB })A"f A It::~:~ 
JSB CKCER~ ;CHfCK FUR CDC CHANNfL PARllV lR~URS 
c:uu $ 

JSH Ul-1DStC"i ; llr'llAff Hl Nt:Ti C!lC Sr:CH!~ 

fS fNR F. LRl.lstC 1 f LAGS; CHECK flm 1.Al~l]t SECf IJR lllJDE 
CJm· i'. 1 lllLE 
t!lU s 
wn~ Tt:r1P5 
rmm uo:~, Tf.11i)j 

IDA T •i 

CJ11P z, mu: 
JnP VH'.lf'Yfi 

lllLE2 W~lTE BUFFER fUNCTlUNS 

11?.: 
J \I. 



HALE L1st1ng: hsponl.src 

A oar L me - MlPfRJf 7155/BUJ HlULrH j UN - HSr' UiHJ rit" -

:rnn 
3~f/3 

EJEC r 

:rnl-:t X.8Ur'\Jl{Y: HIU $ 

U~78~ BXF1UU49 3~7S JSB FN~~f PLY 

~~781 XXXXUBJ~ 307& + 
UU/82 lBXXDB9D 3U76 + 

~:rn, + 
~-itfll 

UIHHJ B~;WJtHJ'3 :WU 
uaJ84 XXXXU8E2 3~79 

:Jmrn 
0078~ 12XXUOUf 3081 

RA Cf'f'ULL 
l~R ~vs:.;c li iil.IJ ti :)RCSEI. 
~rwn 

CO~i C. ACT+C.f lHI 

H: ffi'if'2 
!DM BUffAlJ:~ 

I & {~LU ~( llCAf~ 

tH·;I 1t BUf HJ: f UNU lUUS 

Di1RU:ff i · .. '.~H 
0~7Bb XXXXU99F 3082 + 

:rnu2 + 
~O/U7 XXXXClfF 3~83 

0~788 3X21UA24 JUB4 
3U85 

UU789 SXXXE390 3086 
~0/8A BX~jU7H/ 3087 

~~78B XXXXD99f 3088 + 
:mes t 

~U78C UXU3~792 3~89 XBUfW2~ 

UU/GU XXXXClff 309~ 

u~78E BX21U024 3~91 

:3iJn 
~~78f 5XXXE59H 309J 

LD2N~ BllI2,UfAD~AU 

EiWH 
DECR UEAUMAN ;'l~l 

CJSB l,DEADCK ;2Ul 
TS"f ND SfiC11 V£ 
1 & s:~csrnr 
CJ~P Z15-3 ;WAIT FOR ACTIVE 
DMR (NI f 
LU2N~ Blll2 1 DEAUMAN 

CJMP SRCRDY,XBUfW3 ;WAIT FUR SOURCE RfADY 
UECR DtADllAii 
CJSB Z,UUlDCK 
rsnrn SINACT 
1 [~ s~csrn·1 

CJflP l, XHIJF\J2 
JiiP XBUHl4 

; { f !NAU IV£ I DIHJ:: 

;:m1 

3~96 X3UFH3: EUU S 
8~JY2 43XXXXXX 3~97 

MU/9J 12XXDD62 3U98 
~~794 BXF3U78C 3U99 

:~ 1 un XBUF t·lif: 
~~79~ 5XXXEB9~ 3JH1 
U~/96 BX23U798 31U2 
U~J91 BXF3U78C 31~3 

U079U BXFJUA3b 3JH5 

09799 B5XXU008 3107 
0~79A XXXXE3F9 3138 
U~79B BX23~7A~ 31~9 

C0/9G XXXXU8EC 3llU 
H~79U XXXXH003 3JJ1 
~U/9£ XXIXD908 3112 
0~79F BXfl0EJ6 31}3 

3114 XBUfll&: 
007AO XXXXD911 3115 
JU7Al BXF3Ul4~ 3tl6 

3JJ7 
3118 

JVif' XBUFU/ 
rs nrn r u:11m:f'lf' 
I If. Sr~CS"f Al 
CJIW l 1 XBUfiij 
Jt-W XBUf ~JL'. 

JSB CKW~f.: 

UJN C. ACT 
I ~ Sf:CCTRL 
TSTNR f.CNCfD,fLAGS 
CJtiP z, XBUnl6 
rn smrnnoR 
lIHH CDC. S'f 
lR SHr-iuAf A 
JSD SHrHJRTCU 
tuu s 
rn iJENSTnl 
Jm) IDL~ 

; TES"f For: urnrrnH. PAniY rn~w:::s 

;DISABLE fHE FIFO 

TlTLf2 READ BUFFER f UNCTIUNS 



tiddr 

31 l '3 EJECf 

:H2t rnun:u: i:uu ·~ 

~~7A2 BXFJ~B49 ~122 

~1rn1'.:i XXXXO~IB 

UUJA-t 1CXXU8% 

q,.·.q 1 

JJL.j 7 

3J23 + 
UU/AS XXXXD8E2 3121 
OU7A6 XXXXOUDF 312~ 

3126 
OU7A7 XXXXU99F 3J2b + 

3l26 t 

DUYAB XXXXCIFt 3127 
UU/A9 BX21UA24 3128 

~C/AA 6XXXE39U 3l3~ 

UH/AB BX23~7AU 3131 

£07AO XXXXD99f ~t3j + 
31 ~i~ + 

U~7Af BXC~~7B5 3137 

u3/Hl BX2JOA24 3139 

~~782 SXXX~59~ 3141 
~U/83 BX23~/AE 3l42 
G87B4 BXF307C2 3143 

U~7B5 12IXD842 3145 

3H7 
~U7BG 34X8DU62 3148 

nsr. me 

AR SVDST & ALU ~ DSfSEL 
mun 
rn fEMP2 j (lj [ r mu Lt BUHH PU !rH£R 
lDAT BUFFAUR ;J~l 

DMR rn r r rm 
LU2NR Blll2 1 UEnD~AN 
EflUfl 
Ut:C!('. Dtnllf'lAil i 201 
CJSB l 1 DEAUCK ;2Ul 
·is-rrrn sau l Vf 
I Zi DSf'.1fAf 
urw z,s-3 
CIJN sstmDf'IAX 
I ~( f'llSHL lil:"I 

f!JP Of LOU:) FUl~: SEND ING A wrnn 
UnRlNl T 
LD2NR B1Tl21 DEADMAN 
rNDn 
f;l}l)f' 

GJMP USlRVY,XfiUFRU3 
urn;: nrnnmHi 
CJ SB z I !H:: AUCK 
"fS WD SINA Cf 
I t~ DSTS"iA"I 
CJ11P z, rnurnn2 
JNP XBUFRD•l 

RH 1ft1P2 & ill~AR 

i !H\l T Hlr: ACT l Vt 

{NCR fEHP2 ;lNCR~nENT PU[HfER FUR NEXr 
I & RCACHE ~ WUATA ;REAU fRUM BUfF, SEND TU CHANNEL 
I & RFCf ;AND UO NEXT WURD UNf (L DUNE 

jlt 

i 2til 
j2Ul 
;201 
r;:u1 

3149 ALL WURUS SENT 

U~/B/ XXXXD99f 3lj0 t 

3150 + 
~~/38 xxxxc;ff 3tj1 
C07B9 BX2l~A24 3152 

~~7UA 6XXXEB9D 3154 
U0/BB BX23U7BB 3155 

3i5& 
HU/BC XXXXD99f 3156 + 

3J5b + 
~H/BD XXXXCIFF 3157 

:H5'3 
~UJBi &XXXE99~ 31&0 
UIJ7GU BUM/HD :HU 

DnRINl T 
LD2N:{ Bfl'l~~,DEAHMiN 

tNIJN 
l)ffR DEAIJnAN 
CJ SB z I Df~ADCK 
rsnrn l~AW( l HlP 
I ~( DSTSTAT 
CJHP l,S-3 ;WA!f FU~ DATA HENT 
Di·ifWffi 
L02NR 81fl2,DEADMAH 

Dff 1~ n::::AUrrnN 
CJSH Z,lltAUCK 
rnrrm srnrrY 

C.Jri? L, s-:J 
CU N (;. l rHi Cl 

j BA ( r FW~ ~f-i~' fY 

j :~~ll 

j /l1l 

i · .. ~11 l 
i ~~~11 

i ·;:~H 
i ) ~-· 



HAU: Listing: nsponl.src 

Line - AHPERlF 7155/BB~ EMULATION - HSP ONLINE - REnD BUFFER FUNCllUNS 

:::i&•l XllUfr:D•i: t(!U $ 

HU/C2 XXXXE3f9 J16S fSTNR F.CHCfD,fLAGS 
~~JC3 BX23U7CU 3166 
UU7C4 XXXXD8EC 3t67 
~~1cs xxxxu~~3 31sa 
~H/C6 XXXXD1~8 3169 

CJ rw z 1 XHllf ~'.D9 
[R Sl!IIAU!m 
11Hff CHCSI 
rn S!!flUAfA 

t~i'C! BXf H~Elti 317l1 JSH SHf'iW((CU 
31/l XBUFR09: EUU 5 

H~7CB XXXXD911 3172 
~~JCS HXf3Ul4U 3113 

ZR GHISlAl 
Jf-i? { l)IJ:: 

;AND MEGlSTER G~N SlA1 

3174 
317J nnn IJtlAlLf.ll SlAlUS ANH i:Trr:rwrn S"fAHIS rWUllNtS 



:H/6 
::nn 
::a7u 
:Hl'3 
3180 

D~lAlLEU AND EXTENDED DETAILED STATUS RUUTlNfS 
1 

STAl.D~l: EUU s 
318\ STAT.EXT: ELlU S 

~~Jen 8XfJU9J2 3182 JSH UFLTXST i SC. T lifJAUU STA"iUS ~:llf:D~ 

UU7CB XXXXEFF9 3183 
~~7CC BX230JCf 3184 
UU7CD BXF1U952 3185 
0~7CE BXf307Dl 3186 

rsnrn r. SHr"IHL, FLAGS i st:: tF snAxrn 11Eri!WY tJU:(KS 
unP z,srnrn2 
JSB SHNGXSf jSET SHHEMURY FAIL srATUS 
Jiff' srn TD3 ;AND SKIP UTHER PRUCESSINS 

318/ STAfD2: t!llJ $ I 

~U7Cf BXf JU823 3JUH ;SET FUR CURRENl STATUS 
UUJD~ BXf 1~928 3189 

31°:1~ STflTDC:: 

JSB Uf'DTXST 
JSB crsxsr 
mu s 

;SET CYL(NDER, fRACK 1 SECTOR 
;REPLY lU f UNCllUN AND SEND STfllUS 

U~/Dl BXFlOB49 3191 
31~2 

UUJD2 XXXXDBlB 3192 + 
UUiD3 1CXXD89£ 3192 + 

Uil7D4 XXXXUBEU 3193 
00105 XXXXU~CB 3194 
U~iUS XXXX9514 319~ 

UUlUJ XXXXU~l3 3196 
~~/D8 BX23U/DC 3197 
UU/09 XXXXF8El 3l38 
~J7DA XXXXH~HB 3199 
~~708 8Xf3~/DE 3200 

JSB nirnEPL y 
DST. CUC 
f:A CPPIJLL 
AR SVUST & ALU & DSlSEL 

lf: l Ei'lf'l1 ;STA~T Uf DElAlLEU STAlUS WORDS 
fDAr CDC. lH: f !) 
HlRlY EXUR,CUCfNC jllf!AH.Hl lW ffif.Nli~D'~· 

rnAr ci:.xsrnr 
tJnf· Z,SlA"iU•t 
lH 
Ill{fi 12-1 jHUAluJi srnrns, Ji wwus 
.JViP srn rn~ 

~:2U I SH\lLJc1: mu $ 

[A ~UJDC XXXXfBEl 32~2 
'1'd.\'! 
.:u~t;.j 

32~5 

32U6 
UJ7DE XXXXD99F 320& + 

~HJUF 18f 4F8UO 32~7 

32118 
UU7E0 BXC3H7E4 32~9 

~D7El XXXXClff 321~ 

H~7E2 BX218A24 3211 
0~/E3 BXf307E0 3212 

lUAT 2H 
; T~ANSFER THE STATUS HURDS 
STA"iD5: f.f.lU $ 

DH~ f ii l r 
LD2~R BITI21 DEAUHAN 
Er!OiJ 

;EXTENUEU D~lAIL~D SlAlUS 1 20 WURDS 

AH & PUSHLDCT ;LENGlH OF TRANSFER 
START UF SEQUENCER LOUP 

CJMP DSTRDY,STATD9 jWAlT FUR CDC READY 
DECf: UEADi!Arl 
cJsB z, urnuu: 
JHP S-3 

j2J 3 STATD9: mu $ 

:W•t 
~Hf/E5 3XXXr 8Cl 
~U7E6 l4XXF88~ 3216 

3217 
U~JEJ XXXXD~9f ~21/ + 

~::n / + 
3218 

UU/EB XXX8DD6~ 321~ 

322l1 
HU/E'3 XXXXClff 
~:rnn nm U?12,1 

RB TEl'!P\l ti tiCfW 
HA t{ RCfiCHf~ 

AH {{ l-!UIHA 
BMRlNll 
LD2NR Blfl2 1 DEADHAN 

i GET SHH US \Wlm 

INCR ff!'lr'l1 ; r'l!lrfi HI r~rn SlA"iliS ~Jl!Rll 

1 t{ :;:rcr ; Mm Rf:P~A r urn t 1. :~u. rn1111srt~:tn 

ENU Uf EXTfNUED AND UETAlLfD STATUS P~Ut:fSHlNG 

HECR DfAlHii~N 

CJSP. Z, DHillCK 
rs nm :rnmc u:;w ; 1rn n HJ:~ irnnK l r:rwrr 

j i'.t1J 
i :~o i 
;illl 

j /~il 

;2Ul 
;201 
;2UI 
i L'.Ul 
; ·2u1 
; i~ll 

;L'l1I 

;'1~H l 

j?l1l 
jbH 
i i'liJ 
j".rn I 
j f.'~1} 

j ·f~~H 
•"°li.1i J,, i> ,I 

; :.~~H 

j2Ul 
; :?O l 

; t'Ul 
;2Hl 
i 2til 

,·:1t.l1 
J'.'lt 

;Jc 



HALE Listing: nsponl.src Thu feb Jl 13:~~:J'l JYS3 

Acer Line - AMPERIF 7155/885 EnULATIUN - HSP ONLINE -

~U7iB 6XXXED9~ 3224 
:3225 

.,.,.,,- ' 
,iLLQ -r 

322fi + 
~0JEE XXXXGtff 3227 
0~1Ef BX2J0A24 3228 

U~/f l BX23D/EE 3231 

UU/fL B6XXUUUU 

'1'1'1 11 
,ji.~l. 

•)•)•)•) 
,Ji..U•J 

•)•'1•\1-" 
.jL~ioi 

:m1 

I & DS'fSTAl 
C.Jili) l 1 ~-;~ 

DiWlNl T 
!.02NR B Ir 12 I DEAtlili41l 
ENDrl 
DECK Dtr\Df1Aii 
CJSll Z1HtfllltK 
rsrrm si.:MPfl 
I ti. DSTSH1T 
C.Ji1P Z1 S-:i 
tlW C. lNAC'i 
1 t~ usrcrnt 

STATUS SENl 1 ERASE ULD SlA1US 
.JSB CU~!JS rn f 
Jnf' Hl!.E 

Page 8~ 

DETAILED STAfUS AND EXTENDED STATUS ROUTINES 

jlC 
;?l1J 

rtt"• 
I 1•.· 
rli' 
: J_ 1_. 

jlC 
jlf 



Ac.llir Line - AMP~~lf 715~/BH5 EAULAllON - HSP O~Ll~f - DcH\llJ!i srnn1s ANll lTIENIH·l! S'fAHIS HILi"! iNfS 

'l•°l:·\d 
~iL·ji1 

~~7f5 B2XXLI~CB 3243 
~U/F6 13XXF9UU 3244 
UU7F7 B2XXU0CC 3245 
UU7F8 l~XXF9~U 3246 
~J7f9 B2XX~OCD 3247 

WJ7F3 XXXXE4C~l 

UU/FC J rn:oFrn 
n~nrn B2X XUl)CF 
UU/ff 3XXXf8Cl 
~\Jiff XXXXE,.tC\l 
UOB~U 13XXU03f 

3249 

•\•""11.:··1 
~L.JL 

,.., ... ,i:;t: 
~L.J~ 

~~Utl B2XXU0D2 3257 
OU8U2 3XXXF8Cl 3258 
U~H~3 XXXXE4CO 3259 
U~8U4 l3XXUFCU 326~ 

u~8~J B2XXu~U3 3261 
UU8U6 3XXXF8Cl 3262 

GG80~ l3XXF90U 32/U 
0UHUf B2XXDUD7 3271 
UU81U 3XXXF8Cl 3212 
UUBll XXXXE4CU 3273 
UU812 l3XXU6Ua 3274 
ua813 B2lXUUDH 3275 
~~814 13XXf9UC 3276 
0~81~ B2XXH~D9 3277 
UU816 13XXF90~ 32/8 
0~BJ7 U2XXU0UA 3279 
UUB18 t3XXF9U~ 328~ 

~~819 B2XXC~UB 3281 
UU81A 13XXf990 3282 
UUBJB B2XXUUDC 3283 
mr-m :m x met 
Ull81D xmE4U:J 
Gnim uxrnnm 
(HJ8lf B2WHHID 

32as 
328'/ 

:32'J~} 

~~H22 13FAF9~~ 3291 

I 

CLRUSfAf: EUU S 
cm~ Wl l t~ ~lCAR 

lH :'.( l!CAUiE 
CUIJ ~lH2 t. HCAf: 
ZH & \JC:!Cllt 
CUN HD3 & t·lrnf.: 
1rn ;'.i ~CliCH£ 

nm 1 Mn , rnrt 

;CLEAR HU3 EXCEPT FUR CURRENT f UNCTJUN 

IDAT U177bU & nLU ~ WCACHE 
CUN HU5 ~( l·)Ul~: 

HA U. RCACHE 
ilJA { Ai!D I NRY 

;CLEAR HDS EXCEPT FUR CURRENT CYLlNDER 

llli\T !HtD~77 & ALU t~ llCACHE 

HA & RCACllE 
"!UA l ANIJ, r~RY 

WD6 AND UD7 ARE UK 
;CLEAR WDB EXCEPT FUR DRIVE NUMBER 

lDA r uimnu Z: ALU ti i"ll~ACllE 

;CLEAR WU9 EKRU~ SlAlUS BlTS 

HIA l AN!l, rwY 
IUAf U~l/4~ t ALU & UCACHE 
CON WUl~ & WCA~ ;CLEA~ HUI~ 

Zii ~ !-lCACHi: 

CUN illll 2 t: HCA~'. 

ZH Zi IJGACH~ 

CUN fl!H~; & HCAR 

TUAI Arrn, NRY 

;CLEAR WD13 EXCEPT 
; ACCES'.1 CllNilEC rm Btf URt G::N sr A rus BI r 
;AND b~lVE RESERVED BEFUKE CO~NECl Bil 

IDAf U139UO & ALU & UCACHE 
CUN HU14 & ~CAR ;CLEAR WD14 
!.H ·~ HGl)CHE 
CON ~JD 15 & !·JCAf'. 
ZH lt l·JCi1CHt 
CUN ¥ID 15 {i !·lCAR 
ZH Zt IJCf)CHE 
CUN tWl 7 & HCAR 
LH Zt \·JCfiCflt 
CUN t,!D 18 [< }iCAi~ 

;CLEAR UU17 

;CLEAR WD18 EXCEPT PURl CUNNEClEb 
HA ti !(Ci~CHE i AfW L!WGt stCHll~ MODE BITS 
TUAl ANDtNRY 
!DAI 0~/41\J & ALU & \lCM:llt 
CUN HD19 & WCAR ;CLEAR WU19 

GUN ;;D~:~1 & ;·:CA~'. 
lil & \~CACHt 
I & RHJ 

s'.:f:11 
,..: .. ·i 

r-rn1 
;n11 
,·)1.11 
J'"..tJ,1, 



HnLt Listing: hsponl.src 

Addr Line - AHPERif 7155/885 EMULATION - HSP UNLfhE - nrnmrn s rn rus Arm rnlrmrn s rn rus Hour INES 

3293 EJECT 
32'3-:} 
3295 UPDTXSl - UPDATE lHE EXTENDED STATUS AREA JN CACH~ 

3297 
UDB23 BXfJHAAF 3298 
CG824 BX23U32E 3299 
D082S B2XXU~D3 33~U 

~0826 3XXXD8CU 33Ul 

~U328 XXXXF3AU 33U3 
~OH29 13XXEDAU 33H4 
UUB2A B2XXU~D4 33U~ 

U~82C 13XXE1AU 33~/ 

e~82D BXF3~836 ~388 

U~82f B2XXiHlD3 
\1082f '.HXXn81Jj 
li~lU:::U XXXXf 5CU 

') ... i,, 
~J ·J .i. l 

jjl2 

U083l XXXXF3CU 3313 
0ULI32 13XX~DCO 3314 

~0834 3XXXU8CG 33Ib 
U0835 l3XXE1CU 3317 

; 
UPDlXST: JSB CKDVEND 

CJi'lP l 1 IJPD TX S Tl 
cur~ ~iD9 t{ ~iCAk: 

;CHECK FUR DEVICE END IN SlAlUS 

; st."1 CDC MU~. i u, sr.t"f w;: n~i::K, 

Hl~ rHwu & :~:rncHt: ; Arm enc irn·:L ·1 1 llN cvurrnrn, 
st:rnR Hrn o, ffnf'll ; Ar~u CllC 1rn·3, f,, UN sr-:nu~: 

SETNR BIT9 1 fEMPH 
Sflrw Bl.Tb, lCJWU & MU & !'lt:Acm: 
CllN tm 11} {; w:iiR i l)rll) i::nc WU UL\) I IJN CYU NDl:l~ UN))) 

srni:~ B mi 1 rEn:)\l ( f;1.11 ti 1,JCi\C11E 
.Jnf' UPD "fXS"i'.:'. 

CUN fl!l9 & :J(:(iR 
HR TEMPO t RCACHE 
~:s-rw~ Brno, H:m·u 
RSfNR BIT9 1 JEAPU 

j~ESET CllC Wll9.l", HEClU~ MARK, 
iArm enc tll)'3.·~, IJN i::YtirmfJ: 
i {H~H CDC t-lll9. b, ON SfllUr.: 

~'.~HJ~: Hl1 b1 H.ViP\1 t ALU & ~JCt\C!!f. 
CUN HUI~ & WCAR in~o CUC WDIU.U, UN CYLINDER (2~1)) 

HR TEMP0 & RCACHE 
l~SfNR BI rn, fEVil)\1 & ALU t{ tlCIK!it 

3318 UPDTXST2: EUU s 

00837 3XXXF8Ci 
mrn38 XXXXED9D 
uU839 B2XX~3Cf 
\~tm:.rn 3X X XD8CU 
0li83B XXXXYCC0 

:331'3 
332{1 
3321 
r:1·1 .~1 .-i 

.;.,;;LL 

r 1 t ~ •. .., ,, 

0L!L'"! 

:3:325 
'.i')'.tf. 
t.J..JLU 

U~8JD 13XX914~ 332/ 

~~83E XXXXD8EG 3329 

~U84U BXf l~E~U 3331 
OU841 U2XXUUDb 3332 

U~U43 XXXXESBI 3334 
Uli844 XX X XF3tB 
~aB•l5 BXL'.3(1847 qtplf 

.:_,.;_.,_-;n 

'.33J/ 
~084b 13XXE582 3338 

H~B47 XXXXUBEC 334~ 

u~848 xxxx~~u9 3341 

33~14 

~~84D XXXXEltB 3'.N5 

CUN UHii~Er:E 1! ~~ tlCA~ i St r corirneuJARt :<EV IS I IJN u:VEL 
H?\ t~ RU\CiiE 
RTAA 6 jSHiff TO BifS 9-6 
CON WU4 & HlAR ;GET WD4 
:m f HWO ~ RCACHt 
TURIR AND,TEMP~ ;CLEAR OLD REV LEV 
IDAf ~rn03CUt 

TURAY UR, lHlf'U 
I & ALU t~ IJCACHt j Ol~ Ui NF.H Mm t·J:fff E BACK 

AMP UNll CHECK MAPS TU CUC wu12.2 (UNUSED) 
rn '.1Hi1AUlW 
iurn mw.s1:-; 

co;i wi i 2 & 1,1L:Ak'. 
HA ti RGAcw: 
f:~H;A Bru 

jREAD AHP srArus WIJRD ~ 

I 

;CLEAR 01.b WUJ2.2 

rs rn:~ t: L ucK, SHnnM Ai 1 r urn r CHt:CK, 
GJrW Z, $+'.:'. 
SETNA B!f2 ;H~T WD12.2 

JI{ SHnADDR 
(HA f Mi?. :.;i:r;s 
JSB Sllf'lRDCU 
TSfNR Blf4,SHHHATA 
CJr-iP Z 1 s+ '.:'. 
JflP U?DfXSrJ 
lSlNR BITU,SKMUATA 
CJH:=" l 1U?DfXSf4 

;REAU CURRENT UNlT'S SENSf WORD U 
i {·\ill:· SBO. bf fRl)CK curnrn Illil CHECK SET? 
; rHWS TO 
jCDC WDl.1 1 J~nCK ~UMBER ERROR 
; Ar-if' sB J. i, ir~Vfill ll nrnu rn1{r,rnr ? 

11!"· 
1.1.•..,, 

jlC 
p:~ 

jlC 
jlC 

i lC 
jlG 

j",Wl 

j'.!lH 
j :;:ij l 


