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From: SSDEVO: : TEDONE “Matt DTN:522-2254 CX01-2/N26 O01-Sep-1988 1532" 1-SEP-1988 17:33
To: GWYNED: : GANESAN
Subj: KDB D preoc listing
PAGE 008..... KDB MICROCODE
PAGE 008..... HARDWARE/SOFTWARE DEFINITIONS AND EQUATES
PAGE ©045..... CONTROLLER RAM AND EQUATE DEFINITIONS
PAGE o71. . ... KDB D-PROC DIAGNOSTICS
PAGE 120. ... D.PROC IDLE LOOP AND OP CODE PROCESSOR(**x* NEW SDI TIMING *xx)
IPAGE 137..... SDI LEVEL 0,1, AND 2 ROUTINES
PAGE 1863. ..., D.PROC WRITE ROUTINE (*x** NEW SDI TIMING *xx)
&+ PAGE 179..... D.PROC READ ROUTINE (**x* NEW SDI TIMING =xxx)
PAGE 184. . ... HEADER COMPARE AND ANALYSIS ROUTINES
PAGE 181..... REVECTORING PROCESS
PAGE 198. .. .. D.PROC XFC ROUTINES
PAGE 208. . ... U.PROC AND D.PROC SUBROUTINES
PAGE 218..... DIAGNOSTIC MACHINE INTERPRETER AND DMDT
PAGE 224. . ... HARDWARE/SOFTWARE VECTOR TABLES
B
,
i
KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 001
; .SBTTL CONDITIONAL ASSEMBLY EQUATES
R EEEEE R E R E R S R R R R R R S R
B EQUATES FOR CONDITIONAL ASSEMBLY CODE
;;*t:xttx::xzx*txtz***t:*t***t**x***t**x**xxxxt:*::xt:xxt*xt:xt:*t*xx***xxx*x**
000002 C$TYPE = 2 ;CONTROLLER TYPE; © = UDA, 1 = KDA, 2 = KDB
000000 $$UDA = 0
000001 $$KDA = 1
000002 $$KDB = 2
000000 LAB = 0 ;LAB LOOP ON TEST CONTINOUSLY = 1, NOT FOR LAB USE = O
000000 WRAP = O JWRAP TEST = 1 (LAB MUST = 1), NO WRAP TEST = ©
000000 coPY4 = O i0 = NORMAL 2 COPY HEADER COMPARE, 1 = ALL 4 MUST MATCH
000003 D.E.C. = 3
000001 QDADM = 1 ;O = NO DM IN KDA, 1 = DM IN KDA
000001 QREVSB = 1 ;0 = KDA PRIOR TO REV B, 1 = KDA REV B OR AFTER
000000 SIMTST = O i0 = NORMAL CODE, 1 = ASSEMBLE SIMULATE TEST (KDB)
Q
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-
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KDBODP

KDoBDP

DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 002

.PAGE
UDA CONTROL MEMORY
47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32
R Heooooana 4ecHeo-- D R R +
1CRY! AD ! AF ' As 1ABICE! RB !
D 0-------- [ EEREE [ R R R +

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 186
H

! @1----- meemaa LR EE R R RE RS
1 1 LITERAL IF AB: 1 !
[ R R B +

----------- Heoooomeaooafanonancannay
BRANCH ADDRESS (BA) 1
Q-

“eQeecmecceQenounn
©-2 CARRY INTO ALU
- AF= 3-7 HIGH BYTE LITERAL SELECT

AD - ALU DESTINATION *ALU -> DB IF AB:z 1% *DB:z DATA BU
©= ALU -> Q,DB 4z ALU/2 -> RB, Q/2 -> @, AL
ALU -> DB S: ALU/2 -> RB, ALU -> DB
ALU -> RB, RA -> DB 6= ALUx2 -> RB, Qx2 -> Q, AL
3= ALU -> RB,DB 7= ALUX2 -> RB, ALU -> DB

ALU

o= ADD R+S 2z REVSUB R-S 4= R AND S 6= R
1z SUB s-R 3z R OR S 5= NOT R AND S 7= R
AS = ALU SOURCE= R,S *CHOOSE RA OR BS OR LITERAL AS SOURCEx
0=z RA,Q 2: 0,Q 4: O,RA 6z D

Sx*x
U -> DB

XO0R S
XNOR S

. Q

1%

1z RA,RB 3: O,RB S= D,RA (RA=RB) 7= D,0 (RA=RB)
BUS AB - ALU TO DATA BUS; O:= BS SRC ON BUS, 1: ALU AS BUS SRC,ENB LITERAL

RB - B PORT REGISTER, ALSO A PORT IF AS= § OR 7
BD - BUS DESTINATION
RA - A PORT REGISTER *[AB: 0/1]%
[BS] - BUS SOURCE * IF AB: Ox
1oc @ - 10C ENABLE 0: DISABLE 1= ENABLE
10C - INPUT OUTPUT CONTROL SELECT (SPECIAL OPERATION)
LIT - 8 BIT LITERAL TO LOW BYTE IF CRY: O AND AF: 0-2
8 BIT LITERAL TO HIGH BYTE IF CRY: 1 AND AF: 3-7
BRANCH TEST
s

TEST- TEST CONDITION SELECT . ELSE CONTINUE
EN - ENABLE CONDITIONAL EXECUTE PER CE BIT 36 O©O: DISABLE,
CE - CONDITIONAL ALU EXECUTE ON TEST RESULT

- TEST SENSE: ©=: JUMP IF TEST LOW (-), 12 JUMP IF TEST HIGH (+)

ToO PC+1
1= ENABLE

O: EXECUTE IF TEST FALSE (FAILS), 1: EXECUTE IF TEST TRUE(PASS)

K - JUMP OPERATION
o= JUMP 1 & BA# OFFFH = JUMP TO SUBROUTI
1 & BA:= OFFFH = RETURN FROM SUBROUTI
P - PARITY BIT FOR 0DD PARITY
BA - BRANCH ADDRESS
.PAGE
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NE
NE

H
H
i
i
i
H
H
H
i
H
i
i
i
i
i
H
i
H
H
i
H
H AF - ALU FUNCTION *SELECT HIGH BYTE LITERAL WITH AF: 3-7 AND CRY:
H
H
H
H
H
H
H
i
H
H
i
i
i
H
i
:
;
H
H
H
H

KDBOP

KDBDP

DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 003
INSTRUCTION FORMAT;

intsrc= 2901 internal source RA
extsrcs: external source (BS)
dst= 2901 internal destination RB
bd = 2901 external destination BD

\0: output RA \N: no write to ALU
\Lz rotate ALU left \LQ: shift Q left
\R:z rotate ALU right \RQ shift Q right

#LIT:= lower 8 bit literal with upper 8 bits = zero.
##L1T= upper 8 bit literal with lower 8 bits = zero
TYPES; ALU INSTRUCTION FORMAT SOURCE MODE OPERATION
LABEL: ALUGP RA, RB,BD ®PIOC i register RA OP RB-> R
LABEL: ALUOP (BS), RB,BD @®IOC ; data bus (BS)OP RB-> R
LABEL: ALUOP # LIT,RB,BD ®PIOC i lo/hi literal # LIT OP RB-
LABEL: ALUOP ##LIT,RB,BD ®PIOC ; upper literal ##LIT OP RB-
MNEMONICS;
ALUOP:= ADD ADDC AND BIC BIS BIT CLR cMmP
com COMB DEC DECB DECC INC INCB MoV
MOVB NEG NEGB NOP OR ROT ROTB RSUB
sus sSusc SHF SHFB TST TSTB XOR XNOR
JUMPOP= JUMP, ADDRESS; JMP J J-
CALL, ADDRESS; JSR CALL c c-
RETURN; RET RTN R R-
TEST (.+1 ALWAYS); T T-
AZTEC ONLY:= RTNI JMP I INT
INNER INSTRUCTION TIMING RELATIONSHIP:
The signal SEQ CLK L determines the start of one instruction

end of the instruction. The INTERFACE OUTPUT CONTROL (IOC)
are changed just a little prior to the the register loads.
signal UPROC H defines which processor is active during the

active. UPROC H = O (UPROC L = 1) means the DRIVE processor
active. A simplified timing relationship iS shown below.

SEQ CLK L S+ D R L R

UPROC H

INSTRUCTION
REGISTER
INSTRUCTION

ceapenmnas
! UNIBUS PROC 1

- adaa

A

+-- LOAD REGISTERS

---- CHANGE 10C’'S

---- TEST BRANCH COND

.PAGE
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LABEL : ALUOP\mod intsrc\mod,dst\mod,bd ®ioc %JUMPOP test,address
LABEL: ALUOP\mod (extsrc) ,dst\mod,bd ®ioc %JUMPTEST address

mod: \F: execute false \T: execute on true test condition

#LIT= literal source. Can be lTike ##LIT ex. <bitoOo+bito4>

B, BS->BD

>RB,BD
>RB,BD

from

signails
The
present

instruction. UPROC H = 1 (UPROC L = O) means the UNIBUS processor
is

ITION

another. A1l timing is referanced to this signal. Branch conditions
are tested at the begining of the instruction. The results of ALU and
bus operations are lecaded into internal or external registers near the

is




KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 004

UNIBUS DISK ADAPTER (UDA) TIMING

+E hE FE FE bt h 4+ FE 4+ HE b b b FE b
[ R B I R I B B R S | [N 1
CLOCK H ~mwna-un

ADDRESS REG!
PADR H --+---

1 D+1 1 u+2 ! D+2

T

H

H F/F 1 H “-4+58+-116-+% #-=---= * ke 4 Hmeemad  hmeema 4 demmmad -
: +--t e -t +e- 4 LR -t R
; F/F 2 H =~--+ +- .- .-t 4 -4 PRERY

H CLK ENB H LR +58+-116-+ - + P + R + LEEREEY ] LR
B .-+ e o4 -t PR et LR
;(K.SDI CLOCK IN H)+----- +584-116-+ +--=--- $ Heeaa- P P PR
H

; 4o +58+-116-+ 4----- D D e E R T +  4e---
H SEQ CLK L -+ -4 LERE ] EERE LR LR -+

H

; #--174---+ + D Ry $eoan
H UPROC H --+ +--174---+ -+ LR +

: g s
; SEQ ADR H |/////u+1r/////n+1'/////u¢2'/////n~2-/////u+:'/////D+:Il

: R -+ e bommaaan e
; PIPELINE =~-#=-sce-ccdocoanacn PR R R 4mmam R R .--
H

PIPELINE --#==n-nn=-- bee e -
REG:CURRENT! [T 1 u+2
INSTRUCTION#=- - PR .-

.PAGE
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‘ KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 00S

RELATIVE CLOCK TIMING - GENERAL

Commeon K.SDI, K.DISK, K.?7??, UDA Terminology
1. Prefix all clocks with CLK, all bus sources with RD, all bus
destinations with LD.
2. Have common page order ie. ALU, CLOCKING, BRANCH, SEQ, PAR, CROM etc.

;
i
H
:

K.DISK=z= CLOCK IN H-+
DA: CLK ENB H #-=-cemcccccmnaannnnn

CLK ENB1 H

; .-+ R R + #-----
; CLK ENB2 H D L R R + PR B R R -+
i 1 !
B ---4 R R + o=
H CLK ENB3 H D R R + D R P R +
‘ H ! '
! B - demmme + .-
; CLK ENB4 H R LR TP + P R T T +
H 1 [}
S e, + 4emmmmm e -+ +--
; CLK ENBS H P I + P LR T PRRER
Q i ! ]
| < i
| 2 ; SEQ --
| (@] H
1
s UPROC H  =====-- + P T s
1 !
g G
et DLY UPROC H ~==-=-=-==---c-ccommconoann +
!
(]
Q PROCCLK L ====- + oo
!
gg R R +
LD CLK L R emmeen
' '
BUFF WE -
CLK BDR H =-=-=---- + R + *--
' '
...... I R
1/ 1/
RD CLK L -===-- B R R B R T b B R

.PAGE
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>s 1« 1.758/5.8
'

DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 008
;RELATIVE TIME-35 -30 =-25 =-20 -1§5 -10 -§ O 45 410 +15 420 +25
; >s 1< 10.5/21.7
i CLK BDR H D R .-
; P2-17 “aa- -
i SEQCLK L <-- EERE
; P3-2 ceeeen
i PROCCLK L <-- 87/88 -->
H P3-4  ----- P TR
; 1< 18.75/34
: S$< 16.75/38
; BD DECODE == B7/88 -+> 4-c-eeccamanan B R B R EER
H P3-86 T EERRE
i >t $< -52/-31.58
i CLK ENB L -4 <-- 57/58 -->
; P3-189 #eceoen EEERE LR TR R R IR ...
; >S 1< 5.25/19.5
; >s 1< 4.25/29
; >t 1< 10/21.7s
i SOURCE DATA R R
: P3-8 RD BSO L------- R R R o
; [
i DATA BUS  -=--- R TR R R R EEE R PR cemeaea --
H 1117717771771 VIIIILT177777777777771071077117777
; B LR il I --

>
DEADBAND L STessssmesema- Semmemme- Seemmeme- D
P3-10 +--
.PAGE
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KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE o007
**2901 MICRO PROCESSOR TIME SHARED AS TWO PROCESSORS**
* LA 16 BIT INTERNAL BUS------- + *
| *EXKX xxxX AEXEE AEEXKKER | KEKXKE X
* 1 * S x * R * * A % * * ! * B x *
* 1 * H x * E % * L o* * * | x U *x x
* ek ] Xx---%x G X-=-=-Q U x * A x ' * S * *
* F ox * * * * Lox 1 % £ %
* T % * * M %x---R u ¥-c#--F D Ye-¥Vovmounonno >
* XKk * * U x * * * R % *
* * X % * * +--A V x x !
* * x * * | x R * % !
* * *---5 * [} *EXXK * !
x * * * * | * !
* B * * * ! * !
* * * *EXEREEE | * '
* * LR R + * !
* EERER Y\ F ol OKEEEERKEXRLXXKAXKEX KR !
* +---D * 1 % !
* * * 1 % LR T P !
* *xxxx | ¥ * DATA/LITERAL B<--16- +
*# 0 4eeeceen + x * MUX * 1
* +----16-----D---Y CRY SELECTS A<--8-GND
* * * HI/LO BYTE AC--8----+ 1
R T TS T AXXXXXXXXELREXE X ! !
PR --#----12 BIT ADDRESS-TEST SELECT-JUMP-~--- EE I I
EEEE RS 21 +--x%x2811%xx%x EEE X 1 4Kx48 EE XX T [ [}
* TEST/#%-=--4-1-=-%x USEQ x--+ * * * * * -4 1 1
**SYNC*x [ EEXXXXXRKX 1 * P x x C =* * P * 1 1
4ect-t- .- R *-68-% R *x----4
*xREG** | 1 #--x%2911%% ! * R * * 0 * * * ]
+=>% PAR *-)>+ +----% DSEQ *--+ * * * M = * x '
12 *xexxxx ERXELRXK - EEXEE *XEXK XXX '
R EREEERRY +
! KEEERKE £xLOGx*% I kxkxxkxxxx | !
+-=>*% UAR *--+->*ANTILOG-12->+>* CONTROL*>--+ !
1 EEEEE X2 1 **CONST* *xx*xREGx*% |
i LR 2] +->UNIBUS 1
+<->%* UDR *----> INFC Ji1
. EEET TS 3 P1
1
+-16 BIT BI DERECTIONAL EXTERNAL BUS-#------- MR +
' EEEEEE S 2] EEEE 2] 4Kx16 ! **xECC*x%x KXXEXEXKE !
+-12->% UBAR *--+ * * * B =* { +->RSGEN>--+->ECCRSD*-16>+
; ! kxxkEkEE L ok M ¥ * U * !l oxxxxxxx | *xSTATUSH !
H ! =% U *x--=>% F *¥(-=>% 4-v-=10-=---4 !
i 1 kxkKkkEX | x X ¥ * F * I o kxxxxxxxx KERERKEE !
H +-12->% DBAR *--+ * * * E * ->SERDES)>+--<SERDES*<16>+
H 1 EEEEEE S ] EEEE ] *XR** +>10*BIT*x1! +>16*BIT*
H ! ot [
; ! FXEEEXLXXER ' [
H +<16->*RTCS/RTDS*-PORT->SDI x 4 >--NRZ-DATA-+--1
i *x*xREG***x% INFC <--NRZ DATA----1-4+
.PAGE
KpsoP KDBSO.MICROCODE. ,22-APR-1988 11:27:16.986




[1-2]

PAGE

ASSEMBLER VERSION 32

2801

.

DIGITAL EQUIPMENT CORP.

KDBOP

KDB MICROCODE
HARDWARE/SOF TWARE DEFINITIONS AND EQUATES

.SBTTL
.SBTTL

*
*

E R T T T T

*
.
'
.
.

UDAOCO.UQA

)
w
-
a
=)
o
w
o
z
a
]
z
o
-
-
z
-
[
w
a
w
[
«
Fd
I
w
o
[
~
w
o
a
2
o

.4
<

£

14-JAN-1985

.
'
'
'
.
.
'
'
.
'
'
.
.
.
.
v
'
.
v
*

*
*

i

iREVISION HISTORY:

16.96

127

1"

,22-APR-1988

KDBSO.MICROCODE.

KDBOP

009

PAGE

ASSEMBLER VERSION 32

2901

.

DIGITAL EQUIPMENT CORP.

HARDWARE/SOFTWARE DEFINITIONS AND EQUATES

KDBDP

fescmccesaas e

DESCRIPTION
P T R ]

TYPE
CHANGE
PERM TEMP

SHOULD BE
(ocT)

WAS
(ocT)

'
'
.

+
.
.
.
v

+
.
v
v
.
'
'
.
'
'

+
'
.
l}
.
.
.
.
.

+
.
'
'
'
'

ADR*6=
PATCH
(ocT)

(ocT)

PAGE ADDRESS

At
'

Y

e e emmammceae ...

PPy

ceadama
e

B Tt S T T T T T o AU R

B R e T e gy A
B i Tk T T e

Y
Y

!

+
.
'
'
v
v
v
'
'
'
'
'
'
v
.
'
fl
'
v
i
i
'
.
i
.
'

e m g e eeeeaeafe e anc e acdoanmcccaceadocnnhaceahan e maana e a ...

+
1
v
1
.
.
'
.
'
'
i
.
'
.
'
.
i}
'
'
'
'
'
.
.
'
i
'
+
'
'
]
v
+
.
v
.
il
+
v
'
'
.
'
.
.
+
.
i
.
.
'
.
'
+
.
'
'
l}
'
'
.
il
+
'
i
.
v
.
'
]
+
v
.
'
.
+

o R

[}

R

v
.
'
'
'
'
'
+
'
i
.
.
'
.
’
’
+
.
.
.
'
v
'
.
'
+
'
.
f}
v
i
.
’
+
v
.
v
v
+

+
'
.
'
'
.
'
.
'
'
'
.
'
'
.
.
.
'
'
'
'
.
'
'
'
'
'

-+
'
'
'
'

k4
s
.
.

fefeacardmncee e m e e e m e

+
'
.
'
'
'

1
1

e e medem e afemaem e ae e med e an e e ad o hecmedemmeanea ...

1
i

B T T T T S g P P

+
'
.
'
.
'

’
.
1
'
'
'
'
P P
'
i ' '
v ' '
P
v . .
. , .

f e e cedeccmcan e aan ...

' .
' '
. .
' '
. .
' '
. '
. '
' '
k- - .
Voo
o
oo
v
oo
PR
P
oo
F bk d - - -
FE
LI
P T S
P
PR
P
P
o
B A, -
S
R
.
I T T
oo e
o
P
PR I
SR Sk ST I -
oo
PR T
PR T T
PR T
bk o -

PR

P

!

+
'
'
'
'
'
'
'
.
'
.
.
'
i
f}
’
.
'
'
'
.
v
.
.
.
'
v

+
v
v
v
'

+
'
.
'
il

+
.
.
i
'
'
v
v
.
'

+
v
v
v
.
v
v
'
.

-+
'
.
.
'
i
'
'
.

-+
'
'
'
'
v
B
'
'

+
'
,
.

+

+
'
'
'
'
v
v
'
'
'
'
'
'
'
f
'
'
'
'
'
'
'
'
'
'
'

! !

! 1
R A

1 !
P

e mm e memme e afeace e e macnccfacanaacesadaccaheonohonaamanaanaaaanan..nad

+
'
v
v
.
v
v
v
v
v
v
.
'
'
1
.
.
»
.
.
i
.
.

'
'
'

+
’
.

A

g I e

B T S U SRR

B T P

A G )

v
'
‘.
+
'
.
+
.
'
i
'
.
v
'
'
.
+
i
.
.
'
.
v
v
+
'
'
.
.
’
'
.
.
+
v
v
'
'
.
'
'
+
.
'
'
+

16.986

127

11

.,22-APR-1988

KDBSO.MICROCODE

KDBDP

avnNO=NYHOd4 SIOS1




=QUAD

LSCS FORM

KDBOP DIGITAL EQUIPMENT
HARDWARE/SOFTWARE DEFINITIONS AND

CORP., 2901 ASSEMBLER VERSION 32 PAGE o010

EQUATES

Hemmmeesceemcaecccmacuasemmeaemmcememamsaacacmacean.oa-a cececcsccnccccuanank
* USING THE 2901 ALU AS A COMPARITOR *

e e cececmecsaacamcsaenameasseacemccaccescaccaamaenenn.nan *

LOGICAL OPERATIONS

FUNCTION OPERATION TEST CONDITION RESULT

RA = © mov RA,RB IR0 = TRUE RB:z RA

RA # O MoV RA,RB ZRO = FALSE ‘

RA = RB XOR RA,RB IR0 = TRUE RB= RA XOR RB

RA # RB XNOR RA,RB ZRO = FALSE RB= RA XNOR RB
ARITHMETIC OPERATIONS - CARRY IN OFF

SAME SIGN XOR RA,RB\N NEG = TRUE - RA XOR RB -> BD P-P,N-N

DIFF SIGN XOR RA,RB\N NEG : FALSE - RA XOR RB -> BD P-N,P-N

P-P,N-N P-N,N-P

RA < RB SuBC RA,RB CRY = TRUE TRUE RB-RA-1-> RB,BD (BORROW)
RA>: RB SUBC RA,RB CRY = FALSE (TRUE) ’
RA > RB (RSUBC) RA,RB CRY =

TRUE FALSE RA-RB-1-> RB,BD (BORROW)
RA<=: RB (RSUBC) RA,RB CRY = FALSE TRUE ‘
ARITHMETIC OPERATIONS - CARRY IN ON

P-P,N-N P-N,N-P

RA<= RSB sus RA,RB CRY = TRUE FALSE RB-RA -> RB,8D (BORROW)
RA > RB sus RA,RB CRY = FALSE TRUE ‘

RA : RB sus RA,RB ZRO = TRUE TRUE RB-RA -> RB,BD (BORROW)
RA # RB sus RA,RB ZRO = FALSE FALSE .

P-P,N-N P-N,N-P

RA>: RB RSUB RA,RB CRY = TRUE FALSE RA-RB -> RB,BD (BORROW)
RA < RB RSUB RA,RB CRY = FALSE TRUE 4

RA>: RB cmp RA,RB CRY = TRUE FALSE RA-RB -> BD (BORROW)
RA ¢ RB cMP RA,RB CRY = FALSE TRUE '

RA : RB RSUB RA,RB ZRO = TRUE TRUE RA-RB -> RB,BD (BORROW)
RA # RB RSUB RA,RB ZRO : FALSE FALSE ‘
NOTE: ADDITION CRY = TRUE MEANS ADD ONE TO NEXT HIGHER 16 BITS

SUBTRACTION CRY = FALSE MEANS BORROW ONE FROM NEXT HIGHER 16 BITS
RA:z REGISTER A SOURCE RBz REGISTER B SOURCE,DESTINATION

RB\N:= REGISTER B SOURCE, NO LOAD

P-Pz POSITIVE MINUS POSITIVE P-Nz POSITIVE MINUS NEGATIVE

N-N:z NEGATIVE MINUS NEGATIVE N-P= NEGATIVE MINUS POSITIVE
RA>: RB <(=:=> RB<= RA RA < RB <=:z> RB > RA

COMPARITOR EXCEPTIONS;
1. MAXIMUM POSITIVE NUMBER IS 32767 (HIGHER CHANGES THE SIGN BIT)
2. DIFFERENT SIGNS IMPLIES AN EQUATE IS NOT POSSIBLE EXCEPT
FOR ZERO SINCE IT HAS THE SAME VALUE POSITIVE OR NEGATIVE.

KDBDP KDBSO.MICROCODE.,22~-APR-1988 11:27:16.98
KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE o011
HARDWARE/SOFTWARE DEFINITIONS AND EQUATES
PR R L tmeeeecmaceeacmcasacaananaa
* PROCESSOR RESTRICTIONS - SUMMARY

Heeemacacmaccuaamcessametammmaceeme. ...~ ceeamaananaaa

PAR REGISTER - When 1loading the PAR register, neither source may be

changed to allow the address to be stable to the very end of the cycle.

2. Loading the PAR register must be unconditional to alloew the pull-up
resistors enough time to get above the threshold voltage.

KDBDP KDBSO .MICROCODE.,22-APR-1988 11:27:16.96




KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 012
HARDWARE/SOFTWARE DEFINITIONS AND EQUATES

Ko mmmemeacaanana i - [

* TEST CONDITIONS FOR "U" PROCESSOR

THE TEST CONDITION EQUATES ARE OF THE FOLLOWING FORM:
BIT4 POSITIVE TRUE CONDITION O: FALSE, 1= TRUE (CROMIS)
BIT4 NEGATIVE TRUE CONDITION 1: FALSE, O: TRUE (CROMI1S)
BITO-3 TEST CONDITION SELECT (CROM28-31)

DEFINITIONS ARE IN OCTAL UNLESS OTHERWISE SPECIFIED

* BUS PROCESSOR NEGATIVE TRUE CONDITION DEFINITION *
L R I I PR D L I R i I T T T I *
000000 UMPN o ; XDA - JUMP NOT = CONTINUE
000001 NZRO 1 i ALU. - NOT = ZERO (NOT EQUALS)
000001 NEQ 1 i ALU - SRC NOT = DST
000002 NCRY 2 i ALU - CARRY 0OUT FALSE
000002 LESS 2 i ALU - SRC IS LESS THAN DST
000003 NMSB 3 ; ALU - MSB =0
000003 NNEG 3 ; ALU - COMPARITOR MSB = O,NOT NEGATIVE (POS OR ZERO)
000004 Lsse a i ALU - LsSB =1
000008 TEST s i xDA - EXT.TEST L (P3-3) ACTIVE, DO EXTRA TEST CODE
0000086 NUPF 2 6 ; XDA - FLAG RESET BY I0C OF U PROCESSOR PRUPF
000006 DPROC = 6 i XDA - SPLIT ; ®RUPF -> DPROC JUMP/UPROC CONTINUE (PC+1)
000007 ACLO = 7 i XDA - AC POWER FAILING
000007 nrpok = 7 ;temp i xDA - not power ok [qda compat]
000010 FTEST = 10 i XDA - FAST SELF TEST
000011 STOP = 11 ; XDA - STOP COMMAND ISSUED - NO MORE BI COMMANDS
000012 CPE = 12 ; xXOA - CONTROL MEMORY PARITY ERROR
000013 ETST1 = 13 i XDA - EXTERNAL TEST 1
000014 MERR = 14 i xDA - BI COMMAND ERROR ON MASTER PORT (DURING XFER)
0000158 SCAN = 18 i XDA - IP ACCESSED
000015 POLL
0000186 CDONE i xDA - COMMAND DONE
000017 NBIBAD = 17 ; xXxDA - BI BAD L SIGNAL NOT ASSERTED LOW (TBAD H IS LOW)
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000020 UMmp i XDA - JUMP UNCONDITIONAL
i JMP i ASSEMBLER DEFINED - JMP IS UNCONDITIONAL JUMP
000021 ZRO = 21 i ALU - EQUALS ZERO
000021 EQ = 21 i ALU - SRC = DST
000022 CRY 22 i ALU - CARRY OUT TRUE
000022 GTE 22 i ALU - SRC IS GREATER THAN OR SAME AS DST
000023 MSB 23 ; ALU - MSB = 1
000023 NEG 23 i ALU - RESULT NEGATIVE MsB= 1
000024 NLSB 1= 24 i ALU - LsSB = ©O
000025 NTEST 1= 285 i XDA - EXT.TEST L (P3-3) INACTIVE
0000286 UPF 1z 28 ; XDA - FLAG SET BY 10C OF BUS PROCESSOR @®SUPF
0000286 UPROC 12 28 H @®SUPF -> UPROC JUMP / DPROC CONTINUE (PC+1)
000027 NACLO 1227 : xDA - AC POWER NOT FAILING
000027 : rpok 1z 27 itemp i xXxDA - power ok [qgda compat]
000030 i xDA - SLOW SELF TEST
000030 STEST = NFTEST
000031 NSTOP = 31 XDA - STOP COMMAND NO ISSUED - MORE BI COMMANDS
©00032 XDA - NO CONTROL MEMORY PARITY ERROR
©00033 xDA - NOT EXTERNAL TEST 1
000034 xDA - NO BI COMMAND ERROR ON MASTER PORT (DURING XFER)
Q 000038 xDA - NO IP ACCESS
< | 000038
= | cooo3s i XDA - NOT COMMAND DONE
c, 000037 i xDA - BI BAD L IS ASSERTED LOW (TBAD H IS HIGH)
I
s
v
o
T8
(2]
(3
%]
-
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Xweman ceeecceeeaeenan ceeameene
* TEST CONDITIONS FOR "D"
Xeaaeaaaman

PROCESSOR (WHERE DIFFERENT ONLY) *

ey

ceseecmcaneses ek

NEGATIVE TRUE CONDITION DEFINITION *

P

000006 NOPF = 6 xDA - D PROCESSOR FLAG NOT SET (®RDPF)
000010 ndc 1k 10 itemp sdi - serdes parallel data not ready
000010 NPRDY 10 SDI - SERDES PARALLEL DATA NOT READY
000011 NCSR 1" SDI - CONTROL STATE NOT READY - RTCS NOT READY TO UPDATE (RELOAD)
000012 SECTR 12 SDI - SECTOR PULSE
000012 nrrdy 12 ;temp serdes - ecc residue paralilel data not ready [qda compat]
000013 RPE 13 xDA - RAM PARITY ERROR
000014 NDSER 14 NOT REAL TIME DRIVE STATE ERROR
000015 NDSR = 18 DRIVE STATE NOT READY - NEW RTDS NOT RECEIVED SINCE LAST WRITTEN TO RTCS
0000186 nlate = 16 itemp sdi - no serdes over/under runs
000016 NOVER 16 SDI - NO SERDES OVER/UNDER RUNS
000017 NWRC = 17 xDA - WORD RATE CLOCK LOW

; Kee=aa R R il R I R R I I ..k

P DRIVE PROCESSOR POSITIVE TRUE CONDITION DEFINITION *

i Eeemaa B i I L EEREY 3
000026 DPF = 26 ; xDA - D PROCESSOR FLAG SET (®SUPF)
000030 dec 1k = 30 itemp i sdi - serdes paralilel data ready
000030 PRDY = 30 i SDI - SERDES PARALLEL DATA READY
000031 = i SDI - CONTROL STATE READY - RTCS READY TO UPDATE (RELOAD)
000032 s ;i SDI - NO SECTOR PULSE
000032 itemp ; serdes - ecc residue parallel data ready [qda compat]
000033 ; XDA - RAM PARITY ERROR
000034 ; SDI - REAL TIME DRIVE STATE ERROR (PARITY,PULSE, OR DATA)
000035 ; DRIVE STATE READY - NEW RTDS RECEIVED SINCE LAST WRITTEN TO RTCS
000036 ;temp ; sdi - serdes over/under run has occurred
000036 z SDI - SERDES OVER/UNDER RUN HAS OCCURRED
000037 WRC = 37 i xDA - WORD RATE CLOCK HIGH
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R I T I . R A ) B R I
* INPUT/OUTPUT CONTROL REGISTER *

USES.

BIT3
BITO-2

o=

000000 SUPF HERN ] ;i xDA -
000001 GORD 1 i XDA -
000002 LNPAG 2 i XDA -
000003 WRSND 3 ;i xDA -
i LOFF 3 i xDA -
000004 RDFST a i xDA -
000008 WRFST S i xDA -
0000086 LCOM 6 i xDA -
000007 LADD 7 i xXDA -
000010 RUPF 10 i xDA -
iSCLR 1" i xDA -
iRCLR 11 itemp i xDA -
iWRBYT 12 i xbA -
000012 GOWR 12 i XDA -
000013 RBCAI 13 i xDA -
000014 RDNXT 14 ;i xDA
0000158 WRNXT 185 i xDA -
000016 LBWR 16. i xDA -
000017 HADD iz 17 i xXDA -
KDBDP KDBSO.MICROCODE.,22-APR-1988 11 7:16.96

EACH PROCESSOR (BUS OR DRIVE)
WHICH IS USED FOR INPUT/OUTPUT CONTROLS.
EACH SIGNAL IS INDIVIDUALLY SET OR RESET IF ENABLED BY THE

I0C SELECT

................ cesescsamcacn ek

HAS AN ADDRESSABLE LATCH
SOME BITS HAVE MULITPLE

CURRENT MICROINSTRUCTION.
SIGNAL TO LOW LEVEL,
(CROM20-22)

1z SIGNAL TO HIGH (CROM23)

UTEST H SET
GO_READ

LOAD NEXT PAGE ADDRESS LOWER
WRITE SECOND BUFFER

LOAD ADDRESS BUFFER OFFSET
READ FIRST BUFFER

WRITE FIRST BUFFER

LOAD COMMAND

LOAD COMAND ADDRESS LOWER

UTEST
CLEAR

H CLR

CROM PE (defined in UDIAG.UQA)
CLEAR CROM PE (defined in UDIAG.UQA)
WRITE BYTE ON NEXT OPERATION

GO WRITE

RESET BCAI

READ NEXT BUFFER

WRITE NEXT BUFFER

WRITE LAST BUFFER AND GO_WRITE
ADDRESS

[qda compat]
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P R i I I R I B L R T I *
;o DRIVE PROCESSOR I0C SIGNAL DEFINITIONS *
P R I B I I P B I I T I R *
; CERTAIN SIGNALS MUST BE SEQUENCED IN ORDER FOR THE HARDWARE TO WORK:
; 2 WRITING DATA FIRST ®RCMD THEN PSSE
i 2 WRITING COMMANDS FIRST ®SCMD THEN ®SSE
; 2 READING DATA FIRST ®RCMD THEN ®SSE
; 2 READING COMMANDS FIRST ®RCMD THEN PSSE
; 2 DEFAULT FIRST ®SCMD THEN ®SSE
000000 SDPF : 0 ; xDA - SET DRIVE PROCESSOR FLAG (TEST AS COMPLIMENT)
000001 RRSGEN :: 1 ; SDI - RESET RSGEN CLOCK. THIS WILL ALLOW RSGEN CLOCKS TO OCCUR
; FOLLOWING A P®SRSGEN A PRRSGEN WILL UPDATE RSGEN AND ECC REGISTERS
000002 scMp = 2 ; SDI - SET SDI LEVEL 2 COMMAND
iSCLR = 3 ; SDI - SET SDI INFC I/0 CLEAR (definaed in DDIAG.UQA)
000004 RSE = 4 ; SERDES - RESET SERDES ENABLE/-RESET REG,CNT  MRO,CE
000008 RRM : 5 ; SERDES - RESET READ MODE SDIC,POM
000008 SWM s ; SERDES - SET WRITE MODE
000008 RECC 6 ; SERDES - RESET ECC ENABLE
000007 RECCT 7 ; SERDES - RESET ECC TIME
000010 ROPF : 10 xDA - RESET D PROCESSOR FLAG (TEST AS COMPLIMENT)
000011 SRSGEN 11 SDI - SET RSGEN CLOCK. THIS WILL FORCE RSGEN CLOCK TO BE LOW
000012 RCMD 12 SDI - FOR ALL OTHER FUNCTIONS
;RCLR 13 SDI - RESET SDI INFC 1/0 CLEAR (defined in DDIAG.UQA)
000014 SSE i: 14 SERDES - SET SERDES ENABLE/-RESET REG,CNT MRO, CE
000015 SRM iz 18 SERDES - SET READ MODE
000015 RWM 1= 18 SERDES - RESET WRITE MODE
0000186 SECC iz 16 ; SERDES - SET ECC ENABLE
000017 sECCT ix 17 ; SERDES - SET ECC TIME
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HARDWARE/SOFTWARE DEFINITIONS AND

CORP .,
EQUATES

iMNEMONIC

H OCTAL A
000000 TSTCNT Q
000003 HANG R3
000010 upDI R1
KpsoP KDBSO . MICROCODE.,22-APR-1988

ASSEMBLER VERSION 32 PAGE 017

INTERNAL REGISTER SUMMARY

2801

H

i These are registers which are internal to the 2801 bit sSlice chip. They

i consist of 16 Dual Port RAM registers and 1 accumulator (Q) register. The 16

; RAM registers are configured for a 16 bit rotate while the Q register is a 186

; bit shift.

H

iMNEMONIC DESCRIPTION UPROC DPROC

i OCTAL ADDRESS

H = Q ;i BUS PROCESSOR TIMER/COUNTER REGISTER R/W -

H = RO ; BUS PROCESSOR TEMPORARY REGISTER R/W -

; = R1 BUS PROCESSOR TEMPORARY REGISTER R/W -

H BUS PROCESSOR TEMPORARY REGISTER R/W -

H BUS PROCESSOR TEMPORARY REGISTER R/W -
000004 RLL RICHY LARY’S LOCK AND SYSTEM STATUS R/W R/W
000004 CRI *xx TEMP UNTIL MATT'S CODE CHANGED
000005 UBAR BUS PROCESSOR BUFFER AODDRESS REG IMAGE R/W -
000006 IUAR BUS ADDRESS REGISTER IMAGE R/W -
000007 UER UPROC ERROR REGISTER R/W -
000010 UTMP UPROC TEMPORARY REGISTER R/W -
Qoo0011 DER DPROC ERROR REGISTER - R/W

H DRIVE PROCESSOR TIMER/COUNTER REGISTER - R/W
©00012 DTMP DPROC TEMPORARY REGISTER - R/W
000012 RPC DM INTERPRETER PC - R/W

; DRIVE PROCESSOR TEMPORARY REGISTER - R/W
000013 RIB DM INTERPRETER INSTRUCTION BUFFER - R/W

H DRIVE PROCESSOR TEMPORARY REGISTER - R/W
000014 RCC DM INTERPRETER ARITH/LOGICAL CONDITION CODE - R/W

5 DRIVE PROCESSOR TEMPORARY REGISTER - R/W
000015 DBAR DRIVE PROCESSOR BUFFER ADDRESS REGISTER IMAGE - R/W
000015 RCY DM INTERPRETER LAST ARITH OP CARRY - R/W
000016 RT1 DM INTERPRETER GENERAL PURPOSE TEMP - R/W

H DRIVE PROCESSOR TEMPORARY REGISTER - R/W

B DRIVE PROCESSOR TEMPORARY REGISTER - R/W

DESCRIPTION UPROC DPROC
DDRESS

; BUS PROCESSOR TIMER/COUNTER REGISTER R/W -

i BUS PROCESSOR TEMPORARY REGISTER R/W -
] i BUS DATA REGISTER REGISTER IMAGE R/W -
11:27:16.96
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HEE R R R R R PR e R I *

Pox 2901 EXTERNAL HARDWARE REGISTER SUMMARY *

; ¥ecececccccaccnccnse S Eesscvsescrencescanunn- LA AR RN A RS RN R REE AL ERERRE NN R 1

H

iMNEMONIC DESCRIPTION

H #1: On xDA#1 PC BOARD.

; OCTAL ADDRESS #2:= On xDA#2 PC BOARD. UPROC DPROC
000000 NOPREG =0 ; (NON EXISTANT) WRITE WRITE
000002 RTDS = 2 ; NO OPERATION REGISTER (NON EXISTANT) (RD) READ
000002 PAR = 2 ; PIPELINE ADDRESS REGISTER WRITE#1 WRITE #1
000003 BUF = 3 ; RAM DATA BUFFER : R/W #2 R/W #2
000004 cR : 4 ; DPROC - CONTROL REGISTER SOURCE - R/W #2

; UPROC - CONTROL REGISTER DESTINATION WRITE#1
000014 UCRS iz 14 ; UPROC - CONTROL REGISTER SOURCE READ#1 (RD)
000004 UCRD HERN ) i UPROC - CONTROL REGISTER DESTINATION WRITE#1
000001 DCRS HERR | i DPROC - CONTROL REGISTER SOURCE READ#2
000004 DCRD iz 4 ; DPROC - CONTROL REGISTER DESTINATION WRITE#2
000005 RTCS iz 8 ; DPROC - REAL TIME CONTROLLER STATE - WRT#2
000015 BCAIS = 18 i UPROC - BCAI REGISTER SOURCE READ #1 (RD)
000005 BCAID = 5 ; UPROC - BCAI REGISTER DESTINATION WRITE#1 (RD)
000015 uos 1z 18 ; UPROC - BUS DATA REGISTER SOURCE [qda compat] READ #1 (RD)
000008 uoD HER 1 ; UPROC - BUS DATA REGISTER DESTINATION [qda compat] WRITE#1 (RD)
0000086 BREG 2 8 ; UPROC - BI REGISTER WRITE #1
0000086 so B ; DPROC - SERDES 16 DATA REGISTER (RD) R/W #2
000007 ECC tx 7 ; DPROC - RS GENERATOR REGISTER (RESIDUE) (RD) READ#2
000007 BAR tz 7 ; UPROC - BUFFER ADDRESS REGISTER WRITE#2 -
; DPROC - BUFFER ADDRESS REGISTER : - WRT #2

000010 FLOAT = 10 i NO BUS SOURCE REGISTER & BUS FLOAT READ READ

HEE LR R R R R R R EE RN S eessecaservscssesscesear s e se s e et s asEcsasaccacancaanan -

P BIT DEFINITIONS *

; Kemeeeemeaaan D I i I I I R P I cemae-ex
100000 BIT1S iz 100000
040000 BIT14 40000
020000 BIT13 20000
010000 ' BIT12 10000
004000 BIT11 4000
002000 BIT10 2000
001000 BITO9 1000
000400 BITOB = 400
000200 BITO7 = 200
000100 BITOS = 100
000040 BITOS = 40
000020 BITO4 20
000010 BITO3 : 10
000004 BITO2 = 4
000002 BITO1 : 2
000001 BITOO = 1
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R I I SR B I i I I R .-ex

H 2901 INTERNAL REGISTER DEFINITIONS *

H LR ERERE RIS RN R RERE

iMNEMONIC ADDRESS DESCRIPTION UPROC DPROC

SRLL 1z R4 ; RICHY LARY LOCK & STATUS REGISTER R/W R/W
000001 BLOCK :: BITOO ; BUFFER LOCK FLAG, O = LOCKED, 1 = FREE

H 2 BITO1 ; BUFFER STACK POINTER

H t: BITO2 ; BUFFER STACK POINTER

; :: BITO3 ; BUFFER STACK POINTER

H 1= BITO4 ; BUFFER STACK POINTER

i :z BITOS ; BUFFER STACK POINTER

: BITOB ; BUFFER STACK POINTER

H :z BITOT7 ; BUFFER STACK POINTER

H

H = BITOS ; BUFFER STACK POINTER
001000 INDIAG BITO9 ; © = FUNCTIONAL CODE, 1 = xDA DIAGNOSTIC CODE RUNNING

i BIT10 ; NOT USED
004000 CN.ERR BIT11 ; © = NO ACTION, 1 D.PROC FATAL CONTROLLER ERROR (CODE IN R11)
010000 DXFC BIT12 ; © = NO ACTION, 1 U.PROC XFC SERVICE REQUIRED
020000 DMBEG BIT13 ; © = NO ACTION, 1 = START DM INTERPRETER (START ADDRESS IN RPC)
040000 DMODE BIT14 i O = NORMAL MODE, 1 = DIAGNOSTIC MACHINE MODE
100000 PLOCK :z BIT1S ; PROCESSOR LOCK FLAG, O = LOCKED, 1 = FREE

H

JUER = R7 ; UPROC ERROR REGISTER R/W -

;DER iz R11 ; DPROC ERROR REGISTER - R/W

H

H THE ERROR DISPLAY IS BIT ENCODED TO CORRESPOND TO THE ERROR MESSAGE

H

H *+x+* SEE BUS I/0 REGISTER DEFINITIONS xxx

H
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; e e et aaaeeaaeaaan ceaex
; EXTERNAL REGISTER DEFINITION *
R PR e caeeaaaaan e M
:
;MNEMONIC ADDRESS DESCRIPTION UPROC  DPROC
;NOPREG :: 00 ; NO OPERATION REGISTER (NON EXISTANT) R/W R/W
54 ; : BITOO ; + NON  EXISTANT
; : BITO1 i+ . .
; : BITO2 ;o+ . .
; = 8ITO3 i+ . .
;
; ; o+ ‘ .
; ;o+ . .
; i+ . .
; R ‘ ’
:
; = BITOS8 HER ‘. ’
H = BITOS HER ‘. ‘
; : BIT10 i+ . .
; = BITH1 i+ . .
: S
; = BIT12 P+ . .
; = BITI3 i+ . .
; = BIT14 i * ‘ ‘
; : BIT1S P+ g g
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iMNEMONIC ADDRESS DESCRIPTION UPROC  DPROC
;
;UCRS iz 14 ; UPROC CONTROL REGISTER SOURCE READ -
i UCRD = oa i UPROC CONTROL REGISTER DESTINATION WRITE -
; THIS REGISTER IS READ/WRITE. IT IS DIFFERENT FROM xDA#2 CR REGISTER
; THAT THE LED’S ARE ALWAYS ON. DIAGNOSTIC MODE HAS NO EFFECT ON ANY
; xDA#1 HARDWARE .
; ; LSB WORD COUNT BIT
; ;
H ;
i ; MSB WORD COUNT BIT
;
; ; RESERVED
; ; RESERVED
000100 usk ; © = ENABLE DPROC FAIL TEST, 1 : ENABLE UPROC FAIL TEST
;0PM ; DIAGNOSTIC MODE L #THIS BIT DOES NOTHING TO THE HARDWARE xDA#1%
000400 vaxint 1= BITO8 ;temp ; 1 : vax kludge interrupt in progress [uda compat]
; BITOS ; NOT USED
002000 DFAIL 1z BIT10O ; © : ENABLE DPROC SEQUENCER,1: FORCE DPROC TO FAIL TEST
004000 DRINIT :z BIT11 i 1 = DRIVE INIT IN PROGRESS (USED FOR SOFTWARE INIT)
; .- .-
=] ; 1z BIT12 ; LED 1 L, 0 = TURN LED ON, 1 = TURN LED OFF
g ; BIT13 ; LED 2 L " "
2 ; BIT14 i LED 4 L " "
d i iz BITIS ; LED 8 L “ "
1l H
[*4
o
o
n
Q
(%]
-l
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iMNEMONIC ADDRESS

iDCRS 12 01
:DCRD 1z 04

ASSEMBLER VERSION 32 PAGE 022
DESCRIPTION UPROC DPROC
; DPROC CONTROL REGISTER SOURCE - READ
; DPROC CONTROL REGISTER DESTINATION - WRITE
NOTE - 1. IN DIAGNOSTIC MODE THE D PROCESSOR SHOULD MOVE CRI

TO CR AND WAIT FOR THE LEAST SIGNIFICANT(Ssome) BIT TO COME

ON BEFORE PROCEEDING. THIS WAY THE U PROCESSOR CAN ENABLE

OR DISABLE RAM PARITY ERROR AND FLASH THE LIGHTS FOR

BOTH BOARDS. LEAST SIGNIFICANT BIT = O MEANS WAIT, = 1

MEANS CONTINUE.

2. IN DIAGNOSTIC MODE THERE IS A 1 BIT DELAY FROM DIAG DATA TO
NRZ DATA IN AND A 21 BIT DELAY FROM LOADING RTCS TO VALID RTDS.

;i 1 = SELECT DRIVE PORT 1
; 1 = SELECT DRIVE PORT 2
;i 1 = SELECT DRIVE PORT 3
; 1 = SELECT DRIVE PORT 4
i
000020 FOCLK i USE DIAGNOSTIC CLOCK=O,USE FAST CLOCK=1
000040 SERIAL i SERIAL PORT
000100 RAMPE ; © = INHIBIT RAM PARITY ERROR, 1 = ENABLE RAM PARITY ERROR
000200 oPM ; DIAGNOSTIC MODE L O0: ENABLE OUTPUT BITS 08-15,
H 1: DISABLE OUTPUT BITS 08-15
000400 oDDP ; 0DD PARITY H BITO7: 0 & Oz EVEN RAM PARITY, 1: 0ODD PARITY
i ; UNUSED HARDWARE BIT
002000 poc ; DIAGNOSTIC DRIVE CLOCK
004000 DDD ; DIAGNOSTIC DRIVE DATA
i
010000 LED1 ; LED 1 L, O = TURN LED ON, 1 = TURN LED OFF
020000 LED2 i LED 2 L " "
040000 LED4 i LED 4 L " "
100000 LEDS i LED 8 L " “
i
170000 LEDS 1z LEDS8+LED4+LED2+LED1
H
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BIT 15 !t ©

t PO

iRTDS

;BIT 158 1 ©

“mescamanaat

e et

SDI INTERCONNECT SIGNALS

WRITE/COMMAND DATA (WED) ==-=-=----=n--
REAL TIME CONTROLLER STATE FRAME (RTCS)-
------ READ/RESPONSE DATA (RRD)=-<=-c--~
“REAL TIME DRIVE STATE FRAME

1 2 3!

o !t ot o!

IN/T N/T +

REAL TIME DRIVE STATE FRAME

1 2 3! 4 S 6 7 ! 8 9 10 11 t12 13 14 16 t+ ©

B, PREAMBLE---- -~~~ SeeeeSYNC------ S-STATUS-=---- ceeeaaagaeaas

AUN-=

i
H
i
H
H
H
H
H
i

KDBDP KDBSO.MICROCODE.,22-APR-1988

1

L | |RDY!ATN'R/W!S!6!IDX!AVL!PTV! o !

o ! o

°

EVEN PARITY OVER COMPLETE FRAME

DATA SENT LEAST SIGNIFICANT BIT FIRST

IN DIAGNOSTIC MODE IT TAKES 21 CLOCKS FROM LOADING RTCS UNTIL RTDS IS VALID
N/T= DESERIALIZER RECEIVES NON TRI-STATED AND TRI-STATED.
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iMNEMONIC ADDRESS DESCRIPTION UPROC DPROC
iRTCS HERN - 1] i REAL TIME CONTROLLER STATE - WRITE
H 1.00 NOT CHANGE READ AND WRITE GATE IN THE SAME INSTRUCTION SINCE IT
H WOULD BE POSSIBLE FOR BOTH TO BE SENT ACTIVE.
H 2.EACH TIME THIS REGISTER IS LOADED, ONE FRAME WILL BE SENT REGARDLESS
i OF THE STATE OF THE ‘CONT H’ BIT.
H 3.BEFORE CHANGING PORTS, TURN OFF THE 'CONT H’ BIT AND WAIT FOR ‘RTCS
H READY’ OF THE ‘RTDS’ REGISTER TO INDICATE THE TRANSMISSION HAS COMPLETED.
000001 BITOO i *CONT H 0= SEND ZERO‘S 1= SEND FRAME
000002 BITO1 i +WRT GATE H O= NO WRITE GATE,1:= ENABLE WRITTING OF DATA
000004 BITO2 i +*RD GATE H 0= NO READ DATA, 1: SEND READ DATA
000010 BITO3 i *CON RCVR RDY H 0= NOT READY, | READY TO RECEIVE COMMAND/DATA
000020 i +INIT H ©= NO INIT, 1=z INITIALIZE (RESET) DRIVE
000040 ;i tunused 1
0000430 i *UNUSED 1t 0= DEFAULT
000100 i *unused O
000100 i +UNUSED © 0= DEFAULT
000200 i +FORCE PARITY ERROR H O0: SEND (CORRECT) EVEN PARITY, 1z SEND ODD PARITY
H
H i +RESERVED
;o+ "
Lo+ "
;o "
P "
s "
Do+ "
i +RESERVED
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;MNEMONIC ADDRESS DESCRIPTION UPROC  DPROC
:
iRTDS 1z 02 i REAL TIME DRIVE STATE (NON EXISTANT) - READ
i
H WHEN FIRST SELECTING A PORT, THE FIRST ‘RTDS’ FRAME MUST BE DISREGARDED.
H TO DO THIS, SEND ONLY ONE ’'RTCS’ FRAME THEN WAIT FOR ‘FRAME SENT’ TO
H GO ACTIVE
i
000001 DRDY 1z BITOO i +*D RCVR RDY H O0: DO NOT SEND, 12 RECEIVER READY FOR COMMAND
000002 ATTN BITO1 ; +ATTN H = NO ERROR, 1=
H BITO2 ; +RESERVED
H 1z BITO3 HE "
000020 ; *SECTOR H 0z NO SECTOR 1= SECTOR PULSE(USE 1-0 EDGE)
000040 . +INDEX H ©=z NO INDEX 1= INDEX PULSE (USE 1-0 EDGE)
000100 H
000100 i *AVAILABLE ©= NOT AVAILABLE 1= DEVICE AVAILABLE FOR USE
; +RESERVED
P "
Do+ "
Do+ "
i+ "
P “
o+ "
P "
100000 i +R/W RDY H 0: NOT R/W READY, 1: READ/WRITE READY
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HARDWARE/SOFTWARE DEFINITIONS AND EQUATES

iMNEMONIC ADDRESS DESCRIPTION UPROC DPROC

i

i PAR 13 02 .+ PROGRAM ADDRESS REGISTER WRITE WRITE

A WRITE TO THIS REGISTER WILL CAUSE A JUMP TO AN ADDRESS
BETWEEN FOOH AND FFF HEXIDECIMAL. THE INSTRUCTION JUMPED TO MUST

)
CONTAIN A JUMP INSTRUCTION TO PREVENT A FALL BACK TO THE
INSTRUCTION AFTER THE PAR UPDATE. ;

15 + NOT IMPLEMENTED
14 + ‘ 4
13 + ‘ 4
12 + 4 ‘

11 +MEMORY ADDRESS 11 ALWAYS ONE
.

o

+ . 10 ALWAYS ONE
08 + . ‘ Y] ALWAYS ONE
08 + . 4 08 = ALWAYS ONE
07 + ’ ‘ 07 ( 128)
06 + ‘ ‘ o | 64)
o5 + ‘ ‘ os | 32)
04 + ‘. ‘ o4 ( 18)
03 + 4 ‘ 03 3)
02 + . . 02 ( a)
o1 + ‘ 4 o1 2)
00 + ’ ‘ 00 1)
KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.96
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HARDWARE/SOFTWARE DEFINITIONS AND EQUATES
;MNEMONIC ADDORESS DESCRIPTION UPROC DPROC
H
iBUF 1= 03 ; RAM DATA BUFFER R/W R/W
; DATA TO OR FROM INTERNAL REGISTERS MUST BE MOVED WITH A LOGICAL
H OPERATION.
H
H 15 +BUFFER DATA 15 (32768)
; 14 + ‘ ‘ 14 (16384)
; 13 + 4 ’ 13 ( 8198)
i 12 + 4 4 12 ( a4o09s)
H 11+ ’ 4 11 ( 2048)
; 10 + ‘ ‘ 10 [ 1023)
; 09 + ‘ ‘ os ( s512)
; 08 + ‘. . o8 ( 2586)
: [
H 07 + ‘ 4 07 ( 128)
; 06 + 4 ‘ L2 84)
H 05 + ‘ . os 32)
H 04 + 4 4 oa 18)
: PR
H 03 + ‘ ‘ 03 ( 8)
H 02 + ‘ ‘ oz ( 4)
H o1 + 4 ‘ o1t 2]
H 00 + ’ ‘ 00 1)

=QUAD

LSCS FORM
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KDBODP DIGITAL EQUIPMENT CORP., 2801 ASSEMBLER VERSION 32 PAGE o028
HARDWARE/SOFTWARE DEFINITIONS AND EQUATES

H UPROC DPROC
;ups 15 ; BUS ADDR/DATA REGISTER SOURCE READ (RD)
;upD H ; BUS ADDR/DATA REGISTER DESTINATION WRITE (RD)
H
H SEE I/0 REGISTER FOR FORMAT DURING INITIALIZATION
H
; DMA TRANSFERS - DMA REQUEST ®SDMA MUST BE MADE AT LEAST
i ONE INSTRUCTION BEFORE READING OR WRITING FROM THE BUS DATA REG.
H ONCE BUS MASTER HAS BEEN GRANTED, DMA REQUEST MAY BE DROPPED (PRDMA.
H
; THE FOLLOWING BIT DEFINITIONS APPLY TO THIS REGISTER BEING USED AS A
; BUS ADDRESS REGISTER.
H
H LO BUS ADDRESS BITS 0-1§5
;
H 1S + BUS ADDRESS 15 (32768)
H 14 + ‘. ‘ 14 (16384)
H 13 + ‘ ‘ 13 ( 8196)
; 12 + . . 12 ( 4096)
H 11 + ’ ‘ 11 [ 2048)
H 10 + ’ ‘ 10 ( 1024)
H 09 + . . o3 ( 512)
; o8 + . . o8 ( 258)
P e .-
B 07 + ’ 4 o7 ( 128)
; 06 + ‘ ’ o6 84)
H 05 + ‘ . o5 ( 32)
; 04 + . . oa ( 18)
P .-
H 03 + ’ . o3 8)
i 02 + ‘ ’ 02 a)
; o1 + ' 4 o1 ( 2)
H 00 + ‘ ‘ 00 ( 1)
H
KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.96
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HARDWARE/SOFTWARE DEFINITIONS AND EQUATES

THE FOLLOWING BIT DEFINITIONS APPLY TO THIS REGISTER BEING USED AS A
DATA REGISTER.

18 + BUS DATA 15 (32788)
14 + . 4 14  (16384)
13 + . 4 13 ( 8188)
12 + . ’ 12 ( 4088)
11+ ‘ ’ 11 ( 2048)
10 + . ‘ 10 ( 1024)
09 + ‘ ‘ o ( 512)
o8 + ‘ . o8 ( 258)
07 + . . o7 ( 128)
06 + g 4 o8 ( 64)
o5 + . ‘ os  ( 32)
o4 + ‘. * o4 18)
03 + ‘ ‘. 03 ( 8)
02 + . ‘ o2 ( a)
o1 + ‘ ‘. ot ( 2)
H oo + 4 . 0o ( 1)

KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.96
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KDBOP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE o030
HARDWARE/SOFTWARE DEFINITIONS AND EQUATES
i UPROC DPROC
i BREG iz 08 ; Bl REGISTER FOR BI CONTROL WRITE -
i
000001 B.NABO i ABORT BI COMMAND=0, NOT ABORT=1
H i NOT USED
i i NOT USED
000010 8.BAD ; NODE NOT BAD=0, NODE BAD:=1
i aeeaaaas
000020 B.LED i YELLOW LED OFF=0, YELLOW LED ON:=1
000040 B.0ODD ; BYTE BOUNDARIES IN BCAI; EVEN:=O0, 0DD=1
000100 B.LOOP i BI BUS REQUEST; NORMAL MODE=0, LOOPBACK MODE=1
000200 B.NRTY i RETRY COMMAND; RETRY=0, NO RETRY=t
i eeeeeaaa
H i NOT USED
H i NOT USED
H i NOT USED
H i NOT USED
i ceeanasa
; i NOT USED
H i NOT USED
i ; NOT USED
H i NOT USED
H
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HARDWARE/SOFTWARE DEFINITIONS AND EQUATES
iMNEMONIC ADDRESS

H
iSD iz 06

DESCRIPTION

;i SERDES 16 DATA REGISTER

SW1 = SOFTWARE WORD 1
SW2 : SOFTWARE WORD 2
EDC : ERROR DETECTION CODE
ECC = ERROR CORRECTION CODE
SYN : 23274Q, 26BCH, 9916
15 +SERDES DATA 15 (32768)
14 + . ‘ 14 (18384)
13 + ’ ‘ 13 ( 8198)
12 + . ‘ 12 ( 408s8)
11+ 4 ‘ 11 ( 2088)
10 + ‘ 4 10 ( 1024)
09 + ‘ . os ( 512)
o8 + ‘ ‘ o8 ( 258)
07 + ‘ ‘ 07 ( 128)
08 + ‘ . o ( 64)
- 085 + ‘ ‘ os ( 32)
04 + ‘ ‘ o4 18)
i eeeaaaaa
; 03 + 4 ‘ 03 ( 8)
H 02 + 4 4 02 ( 4)
; o1 + . ’ o1 ( 2)
H 00 + . ’ [-Z- 2 1)

KDBODP KDB50 .MICROCODE.,22-APR-1888 11:27:16.96

UPROC  DPROC
- R/W
LEEETTEREE S

YEDC! ECC !




KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32
HARDWARE/SOFTWARE DEFINITIONS AND EQUATES

iMNEMONIC ADDRESS DESCRIPTION

cc 12 07 : RS GENERATOR RE

©: ECC ERROR, 1
+ECC FEEDBACK E
“WRITE ECC:=NOT

PAGE 032

UPROC
GISTER (RESIDUE) -

= NO ECC ERROR
NABLE

DPROC

READ

(ECC ENABLE AND ECC INPUT ENABLE)

HARDWARE/SOFTWARE DEFINITIONS AND EQUATES

iMNEMONIC ADDRESS DESCRIPTION

;i BAR o7 i BUFFER ADDRESS

o7 i BUFFER ADDRESS

INTO. THEY ARE NOT INCREMENTED WH
NOT IMPLEMENTED
“ "

i
H
13 i BUFFER ADDRESS
i " "
;

o
©

=QUAD
o o
N «

LSCS FORM

KDBODP KDBSO .MICROCODE.,22-APR-1988 11:27:16.96

-DATA OUT
; +SERDES ENABLE
; +DTEST ®10C.D
i * RS GENERATOR 08 ( 512)
o+ ‘ ’ os | 258)
P+ ’ ‘ 07 | 128)
i+ ‘ ‘ o8 | 64)
g ‘ ’ os 32)
Pt ‘ ’ o4 | 18)
g ‘ M o3 ( 8)
HE ‘ ’ o2 ( 4)
R ’ ’ o1 ( 2)
HER 4 ‘ oo | 1)
KDBDP KDB50 .MICROCODE.,22-APR-1988 11:27:16.96
"
i
i
KDBODP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 033

UPROC

REGISTER (BUS PROC) WRITE
REGISTER (DRIVE PROC) -

EN THE DATA BUFFER IS READ.

13 ( 8192)
12 ( 4036)
11 ( 2048)
10 ( 1024)
09 ( s512)
o8 ( 2586)
07 ( 128)
os 54)
os 32)
oa 186)
03 ( T 8)
o2 ( 4)
ot 2)
00 ( 1)

DPROC

WRITE

THE LOWER 4 BITS ARE INCREMENTED EVERY TIME THE DATA BUFFER IS WRITTEN
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KDBDP DIGITAL EQUIPMENT
HARDWARE /SOFTWARE DEFINITIONS AND

CORP., 2901 ASSEMBLER VERSION 32 PAGE 034
EQUATES

Koeeeoaamaan Meeeemaemseveascsseanasneesasaneesc e annman ok

* BUS I1/0 REGISTERS *

R R R e e R R B R E
REFERENCE "BUS DISK ADAPTER FUNCTIONAL SPECIFICATION" SECTION 4.3.4.3
TO SUMMARIZE THE BUS 1/0 REGISTER ADDRESSES AND INTERRUPTS:
xDAIP T7XXXXOR.INIT= UNDEFINED XX0 =
xDAIP OR.RUN POLL I/0 BUFFER

xXDAIP OW.R/1 = CONTROLLER INIT

= MESSAGE RECEIVED
z
XDASA = TXXXX2W.INIT= INITIALIZATION STATUS
=z
B
z

ADAPTOR READY
REQUEST VAX PURGE

xDASA TXXXX2R.INIT= INITIALIZATION STATUS
xDASA TXXXX2R.RUN = RESERVED
xDASA T7XXXX2W.RUN = VAX PURGE COMPLETE (HOST RESPONSE)
1. ANYTIME A xDA BUS I/0 PAGE ADDRESS IS SELECTED, A SLAVE SYNC
(SSYNC L) IS RETURNED.
2. THE xDA HAS TWO (2) MODES OF OPERATION:
1. INITIALIZATION MODE - THE xDA IS RUNNING DOIAGNOSTICS AND
GETTING INFORMATION TO BE USED IN RUN MODE.
RUN MODE - THE xDA WILL ACCEPT AND EXECUTE DCP PACKETS.
3. INFORMATION SENT OR RECEIVED FROM THE xDA I/0 PAGE IS VALID ONLY
WHEN IN THE SPECIFIED MODE.

Heemmemmaaa mesamecsemns s aseene e S S

* BUS HARDWARE USAGE *

Kmmm e cedsarsam e dececessnmesemencea e B L L L R R R R I

ceeeemseensananeaad

ON:= 1 ! 1 2 3 4 5 & 7 8 8 10 i
+A2 -A2 1 BUS ADDRESS SWITCH
0---0---0 OFF:= © 1 8 16 32 64 128 2586 512 1K 2K
WS wa +-

KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.96

KDBDP DIGITAL EQUIPMENT CORP., 2801 ASSEMBLER VERSION 32 PAGE 035

HARDWARE /SOFTWARE DEFINITIONS AND EQUATES
feeececacescncecccscatecccaceasaancctcaaaaacceateancacaaanesncaaaanoacnn.as *
* XDASA INITIALIZATION REGISTER BIT DEFINITIONS *
Receseceucsececescacccsaceacsesscacecataacccacacsuaccnaacsecnesananacenanan *
Kemmeacmcnaceecnaaan B T R R R T R T *
* xXDA WRITE FORMAT *

xXDASA IW.INIT STEP 1-3 WRITE FORMAT

i +*ERROR CODE BIT ©

i +ERROR CODE BIT 1

i *+ERROR CODE BIT 2

; +ERROR CODE BIT 3

; +ERROR CODE BIT 4

i +ERROR CODE BIT S

i +ERROR CODE BIT 6

i +ERROR CODE BIT 7

i
004000 STEP1 = BIT11 i INIT STEP 1 INDICATOR
010000 STEP2 = BIT12 ; INIT STEP 2 INDICATOR
020000 STEP3 = BIT13 i INIT STEP 3 INDICATOR
040000 STEP4 = BIT14 i INIT STEP 4 INDICATOR
100000 ERR z= BIT1S i +*INITIALIZATION ERROR FLAG
000200 INTI = BITO7 i INIT INTERRUPT ENABLE BIT (ECHOED TO HOST)
000200 I1E = BITO7 ; INIT INTERRUPT ENABLE BIT (ECHOED TO HOST)
100000 OWN = BIT1S i O = HOST OWNS RING ENTRY, 1 = xDA OWNS ENTRY
040000 FLAG = BIT14 ; © = NO INTERRUPTS, 1 = INTERRUPT IF APPROPRIATE
H

KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.96
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000017 E

i
H
i
H
i
i
i
i
H
i
H
i
H
i
H
H
i
H
H
H
i

KDBDP KDBS5O.MICROCODE. ,

KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 038
HARDWARE/SOFTWARE DEFINITIONS AND EQUATES
;
D e e eemerceeacaaaaaaan heeaememciesenananacaaaaa e e eeeaeemeaaaaan *
;o xDA READ FORMATS *
;
i
i
;o STEP 1 FORMAT *
D okeeeaaaan
P XXXX 1R.INIT STEP 1 READ FORMAT
; BITS 15 - O ; +L0O ORDER 16 BITS OF CSR BASE ADDRESS
i
i
i
:
S XXXX 1/3R.INIT STEP 2 READ FORMAT
S R eeemceeroaaaaaan T S PN e eeeamaaaan ceex
i STEP 3 FORMAT *
HEE e e e I T I *
;
P XXXX 1R.INIT STEP 3 READ FORMAT
i
i BITS 15 - 1t ; RESERVED
000001 G iz BITOO ; +GO BIT (SET BY HOST TO PUT xDA ONLINE)
000285 INSTR <165.%110.>/100. ;NSEC U-INSTRUCTION CYCLE TIME + DEVIATION
000552 CYCLE CINSTR*2> iNSEC U-INSTRUCTION CYCLE TIME NOMINAL (PROCS)
KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.96
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HARDWARE/SOFTWARE DEFINITIONS AND EQUATES

[

4 2 1

o = © -] ] O NO ERROR (OR STUCK IN DIAGNOSTIC IF ALWAYS OFF)
1 = 0 o ° 1 NOT USED
2 = 0 o 1 © INITIALIZATION STEP 2
3 == o o 1 1 INITIALIZATION STEP 3
a4 = o 1 ° © INITIALIZATION STEP 4
5 = o0 1 o 1 1 SECOND BLINK FOR BUSY- NO BLINK FOR HANG
6 = O 1 1 O NOT USED
7 = 0 1 1 1 NOT USED
ERROR CODES
8 = 1 ] o O INITIALIZATION (ERROR)/STEP 1 DIAGNOSTIC WRAP
8 = 1 o [+ 1 ERROR= DIAGNOSTIC ERROR xDA #1
A = 1 -} 1 O ERROR= DIAGNOSTIC ERROR xDA #2
B = 1 o 1 1 ERROR= NOT USED
C = 1 1 o O ERROR:= ERROR VECTOR = ROM PARITY ERROR
D = 1 1 o 1 ERROR= ERROR VECTOR RAM PARITY ERROR
E = 1 1 1 © ERROR=z ERROR VECTOR = ROM/RAM PARITY ERROR
F = 1 1 1 1 ERROR= SEQUENCER ERROR
RREG 12 R17
* %% LED4 ON INDICATES THE xDA IS OPERATIONAL *xx
; iXDAOK :: LED4 i BIC CODE FOR xDA OK LED DISPLAY
*xx LED1 ON INDICATES THAT THE D.PROC IS BUSY, OFF MEANS IT IS IDLE **x
;;DBUSY := LED1 i CODE FOR D.PROC BUSY LED DISPLAY
*xx LED2 ON INDICATES THAT THE U.PROC IS BUSY, OFF MEANS IT IS IDLE *x*x
;UBUSY ::= LED2 ; CODE FOR U.PROC BUSY LED DISPLAY
22-APR-1888 11:27:16.96
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KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 038
HARDWARE/SOFTWARE DEFINITIONS AND EQUATES
; Kmeeeeeeeeaeeaeaaaaaan . T e ieaeaay
P xDA ERROR CODES *
e eeeamaecaeateanoaeeaaascaeaceeieeacianeancnaaaananaaaaan -
;
; THE ERROR DISPLAY IS BIT ENCODED TO CORRESPOND TO THE ERROR MESSAGE
;
; BIT 15 O : ERROR, 1 = NO ERROR
; BIT 14 ERROR STATUS 7 BIT
; BIT 13 ERROR STATUS 6 BIT
: BIT 12 ERROR STATUS § BIT
;
; SELF TEST ERROR CODES
104000 ERROO  :: CERR+STEP1> ;ERROR IN STACK TEST
000040 ERRO1 11 =32, ;ERROR IN ALU OPERATIONAL TEST/CONTROL PROM PE/ALG2LOG PROM/CR TEST
000100 ERRO2 2 *32. ;ERROR IN RAM PE/RAM BUFFER TEST
000140 ERRO3 3 *32. JERROR in SDI/SERDES/ECC TEST
000200 ERRO4 4 *x32. JERROR in STEP 1 INIT ERROR
000240 ERROS s *32. JERROR in NPR R/W TEST
000300 ERROG 6 *32. ;ERROR in STEP 2,3, OR 4 INIT ERROR
000340 ERRO7 7 *32. ;ERROR in O BUS MEMORY TEST (MANUFACTURING ONLY)
000340 ERRO7 7 x32. ;ERROR in BI TEST ERRORS
KDBDP KDB5O.MICROCODE.,22-APR-1988 11:27:16.96
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KDBOP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 033
HARDWARE /SOFTWARE DEFINITIONS AND EQUATES
;K emem e e eemaeeaeeeemaemaeeeaanannaan e i eeiema—aaan ,
Po* HI WORD BIT DEFINTIONS FOR BDA *
A e eeaeaeeaaaas
100000 BIT31 ; BIT 15 OF HI WORD
040000 BIT30 ; BIT 14 "
020000 BIT29 ; BIT 13 “
010000 8IT28 ; BIT 12 “
004000 BIT27 ; BIT 11 "
002000 BIT26 ; BIT 10 u
001000 BIT2S ; BIT 09 "
000400 BIT24 ; BIT o8 "
H
000200 BIT23 ; BIT 07 "
000100 BIT22 ; BIT 08 "
000040 BIT21 ; BIT 0S5 “
000020 BIT20 ; BIT o4 “
;
000010 BIT19 ; BIT o3 "
000004 BIT18 ; BIT 02 "
000002 BIT17 ; BIT o1 “
000001 BIT18 ; BIT 00 "
KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.96
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2901 ASSEMBLER VERSION 32

000001 BIRDCM
000001 READ
000002 IRCI
000003 RCI
000004 BIWRCM
000004 WRITE
000005 weCI
000006 uwMmc 1
000007 wMC 1
000010 INTR
000011 IDENT
iSTOPC =
iBISTCM :: AHOB
000014 INVAL = AHOC
000015 BDCST = AHOD
000018 IPINTR = AHOE
KDBDP KDB50.MICROCODE.,22-APR-1988 11 7:16.986
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CORP .,
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2901 ASSEMBLER VERSION 32

000000 BIDTYP AHOO0O ;OFFSET TO DEVICE REGISTER
000004 BICSR AHOO4 ;OFFSET TO CONTROL AND STATUS REGISTER
000010 BIBER AHOOS ;OFFSET TO BUS ERROR REGISTER
000014 BIECSR AHOOC ;OFFSET TO ERROR INTERRUPT CONTROL REGISTER
000020 BIIDES AHO 10 JOFFSET TO INTERRUPT DESTINATION REGISTER
R R ) B R R B I ] *
;o BIIC SPECIFIC DEVICE REGISTER OFFSET EQUATES *
R R R B R e I I *
000024 BIIMSK AHO14 ;OFFSET TO IPINTR MASK REGISTER
000030 BIPSDE AHO18 ;OFFSET TO FORCE IPINTR/STOP DESTINATION REGISTER
000034 BIPSRC AHO1C ;OFFSET TO IPINTR SOURCE REGISTER
000040 BISADR AHO20 ;OFFSET TO STARTING ADDRESS REGISTER
000044 BIEADR AHO24 ;OFFSET TO ENDING ADDRESS REGISTER
000050 BCICSR AHO28 ;OFFSET TO BCI CONTROL REGISTER
000054 BIWSTA AHO2C ;OFFSET TO WRITE STATUS REGISTER
000060 BIPSFC AHO30 ;OFFSET TO FORCE IPINTR/STOP COMMAND REGISTER
000100 BIUCSR AHO4O ;OFFSET TO USER INTERFACE INTERRUPT CONTROL REGISTER
000360 BIGPRO AHOFO ;OFFSET TO GENERAL PURPOSE REGISTER O
000364 BIGPR1 AHOF 4 ;OFFSET TO GENERAL PURPOSE REGISTER 1
000370 BIGPR2 AHOF 8 ;OFFSET TO GENERAL PURPOSE REGISTER 2
000374 BIGPR3 AHOFC ;OFFSET TO GENERAL PURPOSE REGISTER 3
i Keeeceecenceccmnaas st “eeeseeseae st
i ox BIIC UQSSP REGISTER OFFSE
: pEiatop
000382 1PREG ;OFFSET TO IP REGISTER (0DD WORD BOUNDRY OF GPR 0)
000384 SAREG JOFFSET TO SA REGISTER (EVEN WORD BOUNDRY OF GPR 1)

KDBDP

KDBSO.MICROCODE.,22-APR-1988 11

7:16.986
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KDBDP

DIGITAL EQUIPMENT CORP., 2801 ASSEMBLER VERSION 32 PAGE 042
HARDWARE/SOFTWARE DEFINITIONS AND EQUATES

; % BIDTYP
D okemaanann PR

000418 B.DTYP :z AH10E ;DEVICE TYPE
P P PR Y
i |
; *= BICSR BIIC CONTROL AND STATUS REGISTER EQUATES
P e ecanmaaan
i

100000 HES ;HARD ERROR SUMMARY

040000 SES ;SOFT ERROR SUMMARY

010000 BROKE ;BROKE BIT

004000 STS JSELF-TEST STATUS BIT

002000 ssT ;START SELF-TEST BIT

000017 NODEID :z 17 ;NODE ID MASK
;
i

040000 B.NMR 1= BIT30 ;NO ACK TO MULTI-RESPONDER CMD RECV

020000 B.MTCE :: BIT28 iMASTER TRANSMIT CHECK ERROR

010000 B.CTE i: BIT28 ;CONTROL TRANSMIT ERROR

004000 B.MPE i: BIT27 iMASTER PARITY ERROR

002000 B.ISE iz BIT26 i INTERLOCK SEQUENCE ERROR

001000 B.TDF iz BIT25 ; TRANSMITTER DURING FAULT

000400 B.IVE iz BIT24 ;IDENT VECTOR ERROR

000200 B.CPE 1: BIT23 ;COMMAND PARITY ERROR

000100 B.SPE 1= BIT22 ;SLAVE PARITY ERROR

000040 B.RDS 1= BIT21 ;READ DATA SUBSTITUTE

000020 B.RTO iz BIT20 ;RETRY TIMEOUT

000010 B.STO 1= BIT1S ;STALL TIMEOUT

000004 B.BTO iz BIT18 ;BUS TIMEOUT

000002 B.NEX ;NON-EXISTENT ADDRESS

000001 B.ICE ;ILLEGAL CONFIRMATION ERROR
; Kememeeeeaaaaa A, e et eeeeeeeeeeeaaaaaaan e
; * BISADR [STARTING ADORESS REGISTER *
; * BIEADR JENDING ADDRESS REGISTER ®
: . P *

020000 BA29 1 BIT29 ; BUS ADDRESS 2%

010000 BA23 iz BIT28 ; BUS ADDRESS 28

004000 BA27 1= BIT27 ; BUS ADDRESS 27

002000 BA26 1 BIT28 ; BUS ADDRESS 26

001000 BA2S 1= BIT2S ; BUS ADDRESS 2§

1000400 BA24 1 BIT24 ; BUS ADDRESS 24

000200 BA23 1z BIT23 ; BUS ADDRESS 23

000100 BA22 1= BIT22 ; BUS ADDRESS 22

000040 BA21 1= BIT21 ; BUS ADDRESS 21

000020 8A20 1z BIT20 ; BUS ADDRESS 20

000010 BA1S iz BIT1S ; BUS ADDRESS 19

KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.98

KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 043

HARDWARE/SOFTWARE DEFINITIONS AND EQUATES

000004 BA18 : BIT18 ; BUS ADDRESS 18

000002 BA17 = BIT17 ; BUS ADDRESS 17

000001 BA16 : BIT16 ; BUS ADDRESS 18

037777 BA iz BA16+BA17+BA18+BA19S+BA20+BA21+BA22+BA23+BA24+BA25+BA26+BA2T7+BA28+BA29
i k-
; * BCICSR iAHO28 :BCI CONTROL REGISTER EQUATES *
D keemanaaan eeeheemeneenan P PR feeaacdacasacacanaaaaan *

000001 FORCE iz BIT18 ;FORCE COMMAND

020000 STOPEN :: BIT13 ;STOP ENABLE

000400 UCSREN :: BITOS ;USER CSR SPACE ENABLE

000200 BICSREN :: BITO7 ;BIIC CSR SPACE ENABLE

000010 RTOEVEN :: BITO3 ;RTO EV CODE ENABLE

P

; * BIWSTA

100000 GPR3 1= BIT31 ;GENERAL PURPOSE REGISTER 3 STATUS BIT

040000 GPR2 iz BIT30 iGENERAL PURPOSE REGISTER 2 STATUS BIT

020000 GPR1 iz BIT29 iGENERAL PURPOSE REGISTER 1 STATUS BIT

010000 GPRO iz BIT28 ;GENERAL PURPOSE REGISTER O STATUS BIT
; Heeeeeamaeaaaaeana e R R S BN deeaeeanans
; % BIPSFC iAHO30 ;FORCE IPINTR/STOP COMMAND REGISTER EQUATES *
PP DA PR PR, aex

140000 STOPCM :: BIT15+BIT14 ;STOP COMMAND
i ok-- ceeaan R, S,
; * BIUCSR i7H040 ;USER INTERFACE INTERRUPT CONTROL REGISTER EQUATES *
D okeeaens et tcmciemenmeaaaa e PRI et *

000001 BRLVA 1= BIT16 ; FORCE BITS 16-18

000002 BRLVS ‘= BIT17

000004 BRLVE - BIT18

000010 BRLV7 - BIT19

000020 BRLVAS :: BIT20 ; INTRC BITS 20-23

000040 BRLVSS BIT21

000100 BRLVES BIT22

000200 BRLVTS = BIT23

000400 BRLVAR = BIT24 ; INTRC BITS 24-27

001000 BRLVSR = BIT2S

002000 BRLVER 32 BIT26

004000 BRLVTR ::= BIT27

KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.96
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HARDWARE/SOFTWARE DEFINITIONS AND EQUATES

140000 ow BIT31+BIT30 iOCTAWORD DATA LENGTH
100000 ow BIT31 iQUADWORD DATA LENGTH
i ? 040000 Lw BIT30 iLONGWORD DATA LENGTH
! 4/ 000000 wD o iWORD DATA LENGTH (only works for BI registers])
M 020000 I0ACC BIT28 i10 SPACE ACCESS
|
|
i
|
|
|
|
KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.96
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HARDWARE/SOFTWARE DEFINITIONS AND EQUATES

;lE121]
.SBTTL CONTROLLER RAM AND EQUATE DEFINITIONS

000100 ATTCOD i MASK FOR ATTENTION OP CODES
004000 BTROTH ; BETROTHED BIT IN GET STUD STATUS RESPONSE
000041 BUFLMT ; BUFFER CONTROL BLOCK ALLOCATION LIMIT
000400 cCcLASS i MASS STOR. CONTROLLER CLASS FIELD FOR MSCP [raeos]
000022 CMODEL i CONTROLLER MODEL FIELD FOR MSCP
000024 CMDLIM i MAXIMUM NUMBER OF MSCP PACKETS
170000 CYLSTR ; MASK FOR STARTING HI CYLINDER
000377 DEVCL i MASK FOR MSCP DEVICE CLASS FIELD
001000 DCLASS i DISK CLASS
000002 DMBPC ; DM ODT PC SAVE AREA OFFSET FROM UN.BUF
000012 oMoOT ; DM ODT LOCATION OFFSET FROM UN.BUF(START OF DM SPACE)
000011 DMOVH i DM OVERLAY HI ADDR OFFSET FROM UN.BUF
000010 oMOovL ; DM OVERLAY LO ADDR OFFSET FROM UN.BUF
000013 DMSTR i DM START ADDRESS OFFSET FROM UN.BUF
000007 DSTSH ; DUST STATUS HI OFFSET FROM UN.BUF
0000086 DSTSL i DUST STATUS LO OFFSET FROM UN.BUF
001000 puPve i VIRTUAL CIRCUIT FOR DUP PROTOCOL
Q |ooo10s EDSEED i EDC SEED .
: < 000004 ERRRTC ;i ERROR RETRY COUNT
i =2 | oooo00 FCT.MD i FCT MEDIA FORMAT WORD OFFSET
| c’ 000002 FCT.V1 i FCT VOLUME 1D WORD 1 OFFSET
! || | o00003 FCT.Vv2 i FCT VOLUME 1D WORD 2 OFFSET
i E 177400 FRMCD i MASK FOR SDI FRAME CODE
i o< 170000 HDCOD i MASK FOR SDI HEADER CODE
i o 001000 HDRTMO ; HEADER TIMEOUT VALUE - EQUALS ABOUT 170 US.
h 177400 HIBYT i MASK FOR HI BYTE OF WORD
000360 HINIB i MASK FOR HI NIBBLE
) | 000377 LOBYT i MASK FOR LO BYTE OF WORD
Q | 000377 HOSTF i MASK FOR HOST UNIT FLAGS
) | 000060 TOMSK ; MASK FOR MSCP I/0 COMMANDS
- | 000377 LBNMSK i MASK FOR SDI LBN
007400 LBNSTR ; MASK FOR STARTING HI LBN
000100 LOGCOD ; MASK FOR LOG/ATTENTION OP CODES
000017 LONIB i MASK FOR LO NIBBLE
100000 MAPENB i MAPPING ENABLED BIT IN BUFF DESC
000003 MAPMS K i MASK FOR MAPPING REGISTER LOW 2 BITS
077700 MAPMS H i MASK FOR UNUSED HIGH BITS
000077 MAPMS C ; COMPLEMENT OF MAPMSH
100000 MAPVAL ; MAPPING VALID BIT IN PTE
\ 1267386 MDS 12 i FCT 512 FORMAT CODE
/000042 MEMS Z = 34, : NUMBER OF PTE’S THAT WE CAN CACHE
000074 MINUTE HER -1~ 18 i 60 SECONDS IN A MINUTE !
000003 ODTAF 12 3 i DM ODT ARITMETIC FLAGS OFFSET FROM UN.BUF
000005 ODTCA EEI - i DM ODT CONSOLE ADDRESS OFFSET FROM UN.BUF
000004 opTCY 4 i DM ODT CARRY FLAG OFFSET FROM UN.BUF
000777 OFFMSK = 777 i MASK FOR PAGE OFFSET
000020 OFFSET = 18. i NUMBER OF WORDS IN DOWNLINE LOAD HEADER
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100000 ONLREC BITI1S ; ONLINE RECOVERY IN PROGRESS FLAG

000377 oPCOD LOBYT ; MASK FOR MSCP OP CODE

001000 PAGESZ s12. ; SIZE OF HOST PAGE

000002 PTELEN 2. ; LENGTH OF PTE IN WORDS

140000 Q.STAT 140000 i MASK FOR MSCP PACKET QUEUE STATUS

060000 RBNCOD 60000 i RBN HEADER CODE

000077 RBNMSK 77 i MASK FOR RBN’S/TRACK

050000 RBNPRM 50000 ; PRIMARY RBN HEADER CODE

030000 RBN2ND 30000 ; SECONDARY RBN HEADER CODE

110000 H11COD 110000 ; BAD HEADER CODE

010000 RBNXOR = RBNPRM&RBN2ND ; RBNXOR = RBNPRM .XOR. RBN2ND

060000 RBNXOR : RBNPRM+RBN2ND-RBNXOR-RBNXOR

010000 H11XOR H11COD&RBN2ND i H11XGR = H11COD .XOR. RBN2ND

120000 H11XOR H11COD+RBN2ND-H11XOR-H11XOR

007400 RBNSTR 7400 ; MASK FOR STARTING HI RBN

000000 RCT.MT ° ; RCT CODE FOR EMPTY ENTRY

020000 RCT.PR 20000 ; RCT CODE FOR RBN USED AS PRIMARY REPLACEMENT

030000 RCT.SE 30000 ; RCT CODE FOR RBN USED AS SECONDARY REPLACEMENT

100000 RCT.EN ; RCT CODE FOR ENTRY PAST END OF RCT

000017 sDIS ; MASK FOR CONTROL REGISTER SDI SELECT

004400 SDITO ; SDI INTERCONNECT MAX CLOCK TICK TIMEOUT

000400 SECS2 ; SECTOR SIZE

000010 SEQUEN := 10 ; SEQUENTIAL COMMAND MASK

000400 STDALN :: BITOS ; STANDALONE BIT IN GET STUD STATUS RESPONSE

000274 SYNCL AHOBC i SYNC CHARACTER LOW

023000 SYNCH AHO2600 ; SYNC CHARACTER HIGH

177400 UNITF HIBYT ; MASK FOR UNIT FLAGS

000170 cTMOUT 120 ; CONTROLLER TIMEOUT = 2 MINUTES

000440 MODNUM aa0 ; CONTROLLER MODEL NUMBER (18. IN BITS 4-10)

000023 CODVER 19. ; MICROCODE VERSION NUMBER:=2.0(A000-A003:0)
; (A004-A005:1)(A006:2)(A007:3)(A008:4)(A009:5)
; (A010-A011:6)(A012:7)(A013-4014=8.)
i (A0O15-A018:=9.[mjtog])(A019=10.[mjtogal)
;(R020:211.[mjt10],A021:=11.[mjt11] A0O20 was
inever released)(A022:=12.[mjt12])
1 (A023:215.[mjt13])(13 &8 14 not used because
; of parity and just because it is 13.)
;(A024:=16.[E121]1-[E124])

120000 XBNCOD ::= 120000 ; XBN SECTOR CODE

170000 XBNSTR :: 170000 i MASK FOR START XBN

.PAGE
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000000
000001
000002
000003
000004
000005
000006
000007

000010

000000

000011
000007

000020
000021

000022
000023
000024
000025

000000

000026
000027

000030

KDBDP

DMREG7
DMREG 1
OMREG2
DMREG3
DMREG4
DMREGS
DMREGS
DMREGO

*

HEADER

INPUT

RSPLEN
RSPPTR

RSPCOF
RSPPOF
RCSRWO
RCSRW1

; kxx

CMDLEN
CMDPTR

CMDCOF

DIAGNOSTIC MACH EGISTER 1

° {ENOSTIC - REGISTER 7
DMREG7+1 SNOSTIC REGISTER 1
DMREG1+1 ; BiaUNOSTIC REGISTER 2
DMREG2+1 i DLIAGNOSTIC M REGISTER 3
DMREG3+1 ; DIAGNOSTIC MAL REGISTER 4
DMREG4+1 ; DIAGNGSTIC MACH:%% REGISTER §
DMREGS+1 ; DIAGNOSTIC MACHINE REGISTER 6
DMREGE+1 ; DIAGNOSTIC MACHINE REGISTER O
et eeemaa s P S feeeaan g
D.PROCESSOR HEADER COMPARE STORAGE AREA *
R i R I R I I B *
iz DMREGO+1 ; BUFFER STORAGE FOR SECTOR HEADER (HDRCMP)

ASSUME HEADER&17,LE,10

HEADER+1 i DRIVE RESPONSE INPUT AREA
7 ; LENGTH OF DRIVE RESPONSE AREA (14 BYTES)

........................ i

NOTE THAT RSPLEN,RSPPTR,RSPCOF,RSPPOF,RCSRWO,RCSRW1 MUST BE KEPT IN THAT ORDER *xxx

HEADER+S8 .
RSPLEN+1

; RESPONSE RING BUFFER LENGTH

; HOST RESPONSE RING BUFFER POINTER

; ADDR = RING BASE + 4%RSPPTR
RSPPTR+1 i RESPONSE CURRENT RING OFFSET SAVE

H

i

iz RSPCOF+1 RESPONSE PREVIOUS RING OFFSET SAVE
:3 RSPPOF+1 RESPONSE CSR WORD O SAVE
= RCSRWO+1 RESPONSE CSR WORD 1 SAVE

ASSUME RCSRW1,EQ,<RSPLEN+<CRCSRW1-RSPLEN>>

NOTE THAT CMDLEN,CMDPTR,CMDCOF,CMDPOF,CCSRWO,CCSRW1 MUST BE KEPT IN THAT ORDER *xx*

= RCSRWi1+1 i COMMAND RING BUFFER LENGTH
= CMDLEN+1 i HOST COMMAND RING BUFFER POINTER

; ADDR = RING BASE + 4*(RSPLEN + CMDPTR)
i

2 CMDPTR+1 COMMAND CURRENT RING OFFSET SAVE
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000031 CMDPOF :: CMDCOF+1 ; COMMAND PREVIOUS RING OFFSET SAVE
000032 CCSRWO :: CMDPOF+1 COMMAND CSR WORD O SAVE
000033 CCSRW1 : CCSRWO+1 COMMAND CSR WORD 1 SAVE
000000 ASSUME CCSRW!,EQ, <CMDLEN+<CCSRW1-CMDLEN>>
“y 900002 RSPO iro2 ; RESPONSE INTERRUPT RING BASE NEGATIVE OFFSET
8 000004 CMDO 4 ; COMMAND INTERRUPT RING BASE NEGATIVE OFFSET
}{ooooos vaxo - ; VAX PURGE INTERRUPT RING BASE NEGATIVE OFFSET
P R R R R B A *
;o* MISCELLANEOUS WORD ALLOCATIONS (NAME OF ROUTINE USED IN) *
i ke B I R I T A R R RRE ]
000034 FAILUR :: CCSRWI+1 INTERNAL FAILURE CODE
000035 aALOLMT FAILUR+1 ALLOCATION LIMIT (U.ALOC)
000036 SEX2SK ALOLMT+1 NUMBER OF SECTORS UNTIL SEEK (U.ALOC)
000040 CNVTV1 CFAILUR+17>&7760; U.CNVT VARIABLE #1 (2 WORDS)
000042 CNVTV2 CNVTV1+2 ; U.CNVT VARIABLE #2 (2 WORDS)
000044 CNVTV3 CNVTV2+2 ; U.CNVT VARIABLE #3 (1 WORD)
000045 CNVTV4 :z CNVTV3+1 ; U.CNVT VARIABLE #4 (1 WORD)
000046 TEMP 1 = CNVTVA+1 ; TEMPORARY STORAGE #1
000047 TEMP2 = TEMP1+1 ; TEMPORARY STORAGE #2
000050 TEMP3 iz TEMP2+1 ; TEMPORARY STORAGE #3
00005 1 SEKPRV :: TEMP3+1 ; SEEK ORDERING PREVIOUS SAVE
000052 SEKSAV :: SEKPRV+1 ; SEEK ORDERING SAVE AREA
A R R I I ) B R ] *
;o* ECC ROUTINE BUFFER STORAGE *
P NOTE THAT THESE LOCATIONS OVERLAY THE AREA STARTING AT ‘SEX2SK’ =
P I I I IR IR D I I IR *
000035 ECCS.1 :: FAILUR+1 ; FIRST ECC 3 WORD BUFFER AREA (ECCC)
000046 ECCY .2 ECCY.1+49. ; SECOND ECC 9 WORD AREA (ECCC)
000057 ECCY.3 ECC9.2+9. ; THIRD ECC 8 WORD AREA (EcCCC)
000035 ELPN ECCY.1
000046 ELPM ECCY.2
000048 EVAL ELPM ; EVAL OVERLAYS ELPM
000057 ELPP ECC9.3
000070 ELPO ELPP+9.
000070 ELOC ELPO ; ELOC OVERLAYS ELPO
000112 sy ELPO+18.
000112 svo sy
000122 svs sy+s
000061 M ELPP+2
000062 DISM ELPP+3
000063 DISN iz ELPP+4
000064
REVECTORING/REPLACEMENT STORAGE AREA
000123 REVSTR SY8+1 START OF REVECTORING RAM ASSIGNMENTS
000123 RVCSAV REVSTR SAVES ORIGINAL REQUEST’S I/0 PARAMETERS (5 WORDS)
KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.96
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000130 RVCBNL RVCSAV+S ; HOLDS ORIGINAL LBN IN ERROR (LO)
000131 RVCBNH RVCBNL+1 ; HOLDS ORIGINAL LBN IN ERROR (HI)
000132 RVCTA RVCBNH+1 ; HOLDS ORIGINAL TRACK ADDRESS AND REAL TIME OP CODE
000133 REVEND RVCTA+1 ; END OF REVECTORING STORAGE AREA
P I R R I P L T I R R *
;ox DYNAMIC BUFFER ALLOCATION STACK AREA =
Qo= BIT O OF REGISTER RLL CONTAINS THE BUFFER LOCK FLAG AND ALONG WITH =
;ox BITS 1 -> 8 OF RLL FORM THE 0DD POINTER INTO THE FOLLOWING STACK *
i THE STACK CONTAINS 1| ENTRY FOR EACH BUFFER AVAILABLE PLUS 1 AND *
;ox THE LAST ENTRY CONTAINS A ZERO TO INDICATE THAT THERE ARE NO *
;o BUFFERS LEFT. EACH ACTIVE STACK ENTRY CONTAINS THE ADDRESS OF A *
;o DATA BUFFER. ®
HEE E R R ER B LR R R R R smessedesccscmnaaaaa memecsccsccacsrenscees e Sveseseersacaccanease *
000133 BUFPTR = REVEND ; START OF BUFFER POINTER STACK
000000 ASSUME ~REVEND&1,EQ, 1 ; *%x NOTE - BIT O MUST BE ONE
000133 BUFPOO BUFPTR ; *xx BUFFER STACK NULL ENTRY (= 0)
000134 ECOUNT BUFPOO+1 ; SAVE NUMBER OF ECC SYMBOLS IN ERROR
000135 BUFPO1 ECOUNT+1 ; *x* DATA BUFFER POINTER 1
000138 HOLMT BUFPO1+1 ; SEARCH LIMIT COUNTER (HDRCMP,D.IOPR)
000137 BUFPO2 HOLMT+1 ; *xx DATA BUFFER POINTER 2 ;
000140 UBURST BUFPO2+1 ; UNIBUS TRANSFER BURST SIZE (IN TWO WORD PAIRS)
000141 BUFPO3 UBURST+1 ; *#%*x DATA BUFFER POINTER 3
000142 CLIMIT BUFPO3+1 ; COMMAND LIMIT WORK WORD
000143 BUFPO4 CLIMIT+1 ; *%*x DATA BUFFER POINTER 4
000144 OPCODE BUFPO4+1 ; OP CODE SAVE FOR U.ALOC,U.BMTY,U.BFIL
000145 BUFPOS OPCODE+1 ; *%x DATA BUFFER POINTER §
000148 MRQUE BUFPOS+1 ; MAINTENANCE READ QUE HEAD
000147 BUFPOS MRQUE+1 ; *%x DATA BUFFER POINTER 6
000150 MWQUE BUFPOB+1 ; MAINTENANCE WRITE QUE HEAD
000151 BUFPO7 MWQUE+1 ; %+ DATA BUFFER POINTER 7
000152 QUESAYV BUFPOT7+1 ; QUEUE STATUS AND LINK WORD SAVE AREA
000153 BUFPOS QUESAV+1 ; %#xx DATA BUFFER POINTER 8
000154 LOGLEN BUFPOS+1 ; ATTENTION/ERROR LOG PACKET LENGTH
000155 BUFPOS LOGLEN*1 ; #x% DATA BUFFER POINTER 9
000156 NSEEKS BUFPO9+1 ; NUMBER OF SEEKS TO BE INITIATED
000157 BUFP10 NSEEKS+1 ; *xx DATA BUFFER POINTER 10
000160 RNGBSL BUFP10+1 ; RING BUFFER BASE LO
000161 BUFP11 RNGBSL+1 ; *%x DATA BUFFER POINTER 11
000162 RNGBSH BUFP11+1 ; RING BUFFER BASE HI (14 BITS)
000163 BUFP12 RNGBSH+ 1 ; *%x DATA BUFFER POINTER 12
000164 INTVEC BUFP12+1 ; HOST INTERRUPT VECTOR (IF EQ O THEN NEVER INTERRUPT)
000165 BUFP13 INTVEC+1 ; *xx DATA BUFFER POINTER 13
000166 DMTEMP BUFP13+1 ; DMDT TEMPORARY SAVE AREA
000167 BUFP14 DMTEMP +1 ; **x DATA BUFFER POINTER 14
000170 CNTFLG BUFP14+1 ; MSCP CONTROLLER FLAGS
; Jiean
;o* MSCP CONTROLLER FLAG BIT DEFINITIONS
R R B B R
000020 CF.THS :: BITO4 ; ENABLE ERROR LOG MESSAGES
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000100 CF.MsC = BITOS i ENABLE MISCELLANEOUS ERROR LOG MESSAGES
000200 CF.ATN 12 BITO7 ; ENABLE ATTENTION MESSAGES
000320 CFLAGS = CF.THS!CF.ATN!CF.MSC ; FLAGS SUPPORTED BY THE CONTROLLER
000170 CON.ST iz CNTFLG i CONTROLLER STATUS WORD (HI BYTE),
MSCP HOST FLAGS (LO BYTE)
R R R R R R R *
. CON.ST BIT DEFINIT[ONS (UPPER BYTE) *
A R EREE R R IR I Y AR R R R R AR R EREESA AR E R ERERE ]
i 12 BIT1S i NOT USED
H BIT14 i NOT USED
H = BIT13 i NOT USED
H = BIT12 i NOT USED
H 12 BITI11 i NOT USED
H = BIT10 i NOT USED
001000 LFAIL BITOS ; O = NOP, 1 = SEND LAST FAILURE LOG PKT
000400 VAX.PG 1= BITOS8 i O = NO PURGE, 1 = VAX PURGE REQUIRED
000171 BUFP1S CNTFLG+1 i **x DATA BUFFER POINTER 15
000172 SAVR7 BUFP1S+1 i FOR SAVING R7 IN ECC ROUTINE
000173 BUFP16 SAVR7+1 ; **x DATA BUFFER POINTER 16
R R R R R R R L R R *
HE TIMER/COUNTER SERDES SYNC STORAGE *
A R R R B R R
000174 TMR . MC BUFP16+1 i HOST MSCP ACTIVITY TIMER
000178 BUFP17 TMR.MC+1 i **x DATA BUFFER POINTER 17
000176 TMR.BS BUFP17+1 i CONTROLLER INTERNAL TIMER BASE
000177 BUFP18 TMR.BS+1 i **x DATA BUFFER POINTER 18
000200 HOSTMO BUFP18+1 ; HOST TIMEOUT (SECS), IF EQ O THEN NO TIMEOUTS EVER !
000201 BUFP18 HOSTMO+1 i *xx DATA BUFFER POINTER 19
000202 SYNC BUFP19+1 i SYNC PATTERN (LEVOWR,D.WDAT)
000203 BUFP20 SYNC+1 ; *%** DATA BUFFER POINTER 20
A R R T R R R R *
HE HOST MSCP PACKET RING BUFFER STORAGE AND PO[NT!RS *
R R I I I I B I I I I I *
000204 HSTQUE BUFP20+1 i HOST MSCP RESPONSE QUEUE
H BITS 11 - ©O i HOST MSCP PACKET ADDRESS
000205 BUFP21 HSTQUE+1 ; *xx DATA BUFFER POINTER 21
000206 DTEMP 1 BUFP21+1 i D.PROC TEMP STORAGE
000207 BUFP22 DTEMP1+1 i **x DATA BUFFER POINTER 22
000210 UTEMP 1 BUFP22+1 ; U.PROC TEMP STORAGE
000211 BUFP23 UTEMP1+1 ; *xx DATA BUFFER POINTER 23
000212 Lvisvi BUFP23+1 ; LEVIRD STATUS SAVE WORD
000213 BUFP24 12 LVISVI+1 i *xx DATA BUFFER POINTER 24
000214 Lvisv2 12 BUFP24+1 i LEVIRD OPCODE SAVE WORD
000215 BUFP2S tz LVISV2+1 ; *xx DATA BUFFER POINTER 2S5
0002186 RVCIND 1z BUFP2S5S+1 ; HOLD ENTRY INDICATOR (FOR U.RVS7)
000217 BUFP26 :z RVCIND+1 i *** DATA BUFFER POINTER 26
000220 RVCRTY iz BUFP26+1 ; RETRY COUNT WHEN READING RCT
000221 BUFP27 iz RVCRTY+1 i *xx DATA BUFFER POINTER 27
KDBDP KDBSO.MICROCODE.,22-APR-1988 11 7:16.986
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000222 RCTOFF BUFP27+1 i STARTING SEARCH OFFSET IN CURRENT RCT BLOCK
000223 BUFP28 RCTOFF+1 i **x* DATA BUFFER POINTER 28
000224 RCTBLK BUFP28+1 i CURRENT RCT BLOCK (AS OFFSET FROM RCT BASE)
000228 BUFP29 RCTBLK+1 i **x* DATA BUFFER POINTER 29
000228 RVCBUF BUFP29+1 ; POINTER TO ORIGINAL BUFFER IN ERROR
000227 BUFP30 RVCBUF+1 i *** DATA BUFFER POINTER 30
000230 RVCEBF BUFP30+1 i HOLDS BUF.NL OF BUFFER IN ERROR
000231 BUFP31 RVCEBF+1 ; *** DATA BUFFER POINTER 31
000232 RVCSDI BUFP31+1 ; CURRENT SDI PORT UNDERGOING REVECTORING (O IF NONE)
000233 BUFP32 RYCSDI+1 i *xx DATA BUFFER POINTER 32
000234 RVCVEC BUFP32+1 ; REVECTORING DISPATCH VECTOR = EVEN FOR DPROC, 0DD FOR UPROC
000235 BUFP33 RVCVEC+1 i *xx DATA BUFFER POINTER 33
000236 BTCNT BUFP33+1 i BUFFER SERVICE FAIRNESS COUNTER
000237 BUFP34 BTCNT+1 i *** DATA BUFFER POINTER 34
000240 LN BUFP34+1 i ECC VARIABLE
000241 BUFP3S LN+1 i *** DATA BUFFER POINTER 35
000242 CMPBUF BUFP3S+1 ;lchoa] POINTER TO DEDICATED COMPARISON BUFFER
000243 BUFP36 CMPBUF +1 i **x* DATA BUFFER POINTER 36
000244 MAPSAV BUFP36+1 ;IUQA] TEMP SAVE FOR MAPPING INFORMATION
0002458 BUFP37 MAPSAV+1 ; **%x* DATA BUFFER POINTER 37
000246 MAPFLG BUFP37+1 ;luQal FLAG FOR MAPPING
000247 BUFP38 MAPFLG+1 i *** DATA BUFFER POINTER 38
000250 RVECUP BUFP38+1 ;luQal U PROC REVECTOR VECTOR
000251 BUFP3s8 RVECUP+1 i *** DATA BUFFER POINTER 38
000252 RVECDP 1z BUFP39+1 ;[UQA] D PROC REVECTOR VECTOR
000253 BUFP4O RVECDP+1 i ***x DATA BUFFER POINTER 40
000254 RVCFLG BUFP4O+1 ;1 [UQA] REVECTOR PROC FLAG
000258 BUFP41 RVCFLG+1 i *x*x DATA BUFFER POINTER 41
0002586 TEMP BUFP41+1 ;[vOoS] TEMPORARY STORAGE
000257 BUFP42 TEMP+1 i *xx DATA BUFFER POINTER 42
000260 REPSTA BUFP42+1 ;[EERREC]HOLD REVECTOR STATUS
000261 BUFP43 REPSTA+1 i **x DATA BUFFER POINTER 43
000262 SAVUAR BUFP43+1 i Storage for UAR
000263 BUFPA4a SAVUAR+1 ;i *x*x DATA BUFFER POINTER 43
000264 MSCPLN BUFP44+1 ;[rae02] *xx MSCP msg length
000265 BUFP4S MSCPLN+1 i ***x DATA BUFFER POINTER 45
000266 SAVEDC BUFP4S+1 ;i ladal storage for edc for nonblock
000265 BADRL BUFPa4sS iCONTAINS LO WORD OF CONTROLLER BIIC BASE ADDRESS
000266 BADRH BUFP45+1 iCONTAINS HI WORD OF CONTROLLER BIIC BASE ADDRESS
000267 BUFPA4S SAVEDC+1 i **x DATA BUFFER POINTER 46
000270 SAVBUF BUFP46+1 ; [qda] Storage for buffer ptr for nonblock
000271 BUFP4T SAVBUF+1 i **x DATA BUFFER POINTER 47
000272 SAVCNT BUFP47+1 ;i [qda] sStorage for word count for nonblock
000271 RGDATL BUFP47 iCONTAINS LO WORD OF BIIC REGISTER DATA
000272 RGDATH BUFP4T+1 iCONTAINS HI WORD OF BIIC REGISTER DATA
000273 BUFP43 SAVCNT+1 i *x*x* DATA BUFFER POINTER 48
000274 SAVADR BUFP48+1 ; lqdal storage for host adr for nonblock
i BUFP4s ;available for BDA uses
H BUFP48+1 ;available for BDA uses
000278 BUFP48 SAVADR*+1 i *xx DATA BUFFER POINTER 48
000276 LGCKSV BUFP49+1 ; [rae07] sStorage for Antilog/log check pointer
000277 BUFPSO LGCKSV+1 ;i **x DATA BUFFER POINTER S50
000300 BIRTRY BUFPS0O+1 ; [mjtos] bi retry count (4096)
000301 BUFPS1 = BUFP50+2 i **x* DATA BUFFER POINTER 51
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*xx DATA BUFFER POINTER 52

DEFINITION AREA (MSCP V1.

QUAD

000024 NPKTS 1= CMDLIM i NUMBER OF MSCP PACKETS
000000 vc.CcMD = 0 ; COMMAND VIRTUAL CIRCUIT ID
000000 VC.RSP © ; RESPONSE AND ATTENTION VIRTUAL CIRCUIT 1ID
000020 vVC.LOG = 1x16. i ERROR LOG VIRTUAL CIRCUIT ID
177760 vc.DoMM = 177760 ; DIAGNOSTIC MACHINE MODE VIRTUAL CIRCUIT ID
000002 P = 2 ; MSCP PKT OFFSET (1ST WORD IS QUEUE WORD)
i 2ND WORD IS VIRTUAL CIRCUIT IDENTIFIER

000040 AVL.LN ; AVAILABLE ATTENTION MESSAGE LENGTH (BYTES)
000034 BAD.LN i BUS ADDRESS ERROR LOG PACKET LENGTH (BYTES)
000030 CNT. LN i CONTROLLER ERROR LOG PACKET LENGTH (BYTES)
000054 DSK.LN ; DISK ERROR LOG PACKET LENGTH (BYTES)
000014 DUP.LN i DUPLICATE ATTENTION MESSAGE LENGTH (BYTES)
000034 LOG.LN 1z 28, i ERROR LOG PACKET MAXIMUM LENGTH (28. WORDS)
000020 MCP.I0 tz 16, i LENGTH FOR MSCP I1/0 END PACKETS
000030 MCP.LN 1= 24, i MSCP PACKET LENGTH (WORDS)
000022 MCP .RD 1z 18, ; MAXIMUM MSCP PACKET READ LENGTH (WORDS)
000070 SDI.LN =z 56. i SDI ERROR LOG PACKET LENGTH (BYTES)
000304 LOGPKT 12 BUFPS2+1 ; COMMON ERROR LOG AND ATTENTION PACKET
000342 LOGEND 12 LOGPKT+LOG.LN+P i END OF LOG PACKET (27 WORDS LONG)
000342 PKTBUF 12 <LOGEND+1>8177776 i START OF MSCP PACKET BUFFERS (MAKE SURE ITS EVEN)
000342 PKTOO1 iz PKTBUF i 1ST MSCP PACKET BUFFER
000374 PKTOO02 13 PKTOO1+MCP.LN+P i 2ND MSCP PACKET BUFFER
000426 PKTOO3 PKTOO2+MCP . LN+P ; 3RD MSCP PACKET BUFFER
0004860 PKTOO4 PKTOO3+MCP . LN+P i 4TH MSCP PACKET BUFFER
000512 PKTOOS PKTOO4+MCP . LN*+P i STH MSCP PACKET BUFFER
000544 PKTOOSB PKTOOS+MCP.LN+P i BTH MSCP PACKET BUFFER
Q00576 PKTOO7 PKTOOB+MCP . LN+P i 7TH MSCP PACKET BUFFER
000630 PKTOOS8 PKTOOT+MCP.LN+P i 8TH MSCP PACKET BUFFER
000662 PKTOOS8 PKTOO8+MCP.LN+P i 9TH MSCP PACKET BUFFER
000714 PKTO10 PKTOOS+MCP.LN+P i 10TH MSCP PACKET BUFFER
000748 PKTO11 PKTO10+MCP.LN+P i 1T1TH MSCP PACKET BUFFER
001000 PKTO12 PKTO11+MCP.LN+P i 12TH MSCP PACKET BUFFER
001032 PKTO13 PKTO12+MCP . LN+P i 13TH MSCP PACKET BUFFER
001064 PKTO14 PKTO13+MCP.LN+P i 14TH MSCP PACKET BUFFER
001116 PKTO15 PKTO14+MCP . LN+P i 15TH MSCP PACKET BUFFER
0011850 PKTO18 PKTO15+MCP . LN+P i 16TH MSCP PACKET BUFFER
001202 PKTO17 ;2 PKTO18+MCP.LN+P i 17TH MSCP PACKET BUFFER
001234 PKTO18 12 PKTO17+MCP.LN+P i 18TH MSCP PACKET BUFFER
001266 PKTO18 PKTO18+MCP . LN+P i 19TH MSCP PACKET BUFFER
001320 PKTO20 PKTO18+MCP . LN+P ; 20TH MSCP PACKET BUFFER
001352 PKTEND PKTO20+MCP.LN+P i END OF MSCP PACKETS BUFFER

i

; THE PACKET QUEUE POINTERS PRECEED THE FIRST WORD OF THE MSCP PACKET AREA

; FOR EACH OF PACKETS. THERE ARE ‘NPKTS’ PACKETS, °‘NPKTS’ ARE USED TO
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HOLD MSCP COMMANDS AND 1 IS DEDICATED FOR USE WITH ‘ATTENTION’ AND
‘ERROR LOG’ PACKETS SENT FROM THE CONTROLLER. THIS DEDICATED ‘LOG’ PACKET

100000
040000

000001
000020
000017
oQo0o010
000021
000040
000013
000022
000023
000002
0000186
000003
000030
000031
[-1-1-1-R ]
000041
000024
000004
oo0012
000042

000000
000001
000000

000001
000002
000002

KDBDP KDBSO.MICROCODE.
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IS ALSO USED TO HOLD AN
OTHER PACKETS IN USE.
AND STATUS BITS

PSTAT
PACTYV

Pokees--

P.LINK
P.vCID
UQ.CNT

P.CRFO

IMMEDIATE COMMAND WHEN THE HOST HAS ALL OF THE
THE QUEUE POINTERS CONSIST OF A NEXT PACKET POINTER
(P.LINK) AS DESCRIBED BELOW:

:z BIT1S i 0 =
BIT14 ;0 =
¢z BITS 13 - 0

MSCP PACKET AVAILABLE, 1 =
PACKET IN QUE, 1 =
0=zLAST PACKET IN CHAIN,

MSCP PKT IN USE
PACKET ACTIVE
NEQ O=POINTER TO NEXT PACKET

MSCP PACKET COMMAND OP CODES - MSCP VERS!DN

MSCP - ABORT OP CODE
MSCP - ACCESS OP CODE
CONTROLLER - ATTENTION PROCESSING OP CODE

MSCP - AVAILABLE OP CODE
tx 21 MSCP - COMPARE CONTROLLER DATA OP CODE(NOP)
1z 40 MSCP - COMPARE HOST DATA OP CODE
1= 13 MSCP - DETERMINE ACCESS PATHS COMMAND
1z 22 MSCP - ERASE OP CODE
1z 23 MSCP - FLUSH CACHE OP CODE(NOP)
HE 2 MscPp GET COMMAND STATUS
HE ] CONTROLLER - GET DRIVE STATUS OP CODE
S 3 MSCP - GET UNIT STATUS OP CODE

CONTROLLER - MAINTENANCE READ COMMAND
CONTROLLER - MAINTENANCE WRITE COMMAND

MSCP - ONLINE OP CODE

MSCP - READ OP CODE

MSCP - REPLACE OP CODE

MSCP - SET CONTROLLER CHARACTERISTICS OP CODE
MSCP - SET UNIT CHARACTERISTICS OP CODE

MSCP - WRITE OP CODE

i PACKET STATUS AND LINK WORD
i VIRTUAL CIRCUIT IDENTIFIER
i UQ PORT MSG LENGTH OVERLAID BY PACKET LINK

;lE121]
;LOW 4 BITS OF P.VCID ARE CLEARED BY U.RECV & ARE USED AS FLAGS

PABRT :z2 BITOO . i © = 0K, 1 = PACKET MARKED FOR ABORT

PONER BITO1 i @ = 0K, 1 = AVAIL PART OF FAILED ONLINE COMMAND
i :z BITS 3-2 i UNUSED

iz P+0O ; COMMAND REFERENCE NUMBER (LO)

:27:16.986
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000003 P.CRF1 12 P.CRFO+1 ; COMMAND REFERENCE NUMBER (HI)
000004 P.UNIT :z P+2 i UNIT NUMBER FIELD
000005 P.RSO3 P+3 ; RESERVED THIRD WORD
000004 P.CONS P+2 ; DMDT CONSOLE ADDRESS (=0 FOR 777560)
0000086 P.OPCD P+4 i OPCODE FIELD (LO BYTE)/HI BYTE:=RESERVED
000007 P.MOD P+5 ; MODIFIERS FIELD
Q00010 P.RSO6 P+6 i RESERVED SIXTH WORD
000010 P.BCNO P+6 i BYTE COUNT (LO)
000011 P.BCN1 P.BCNO+1 i BYTE COUNT (HI)
000012 P.RS0O8 ; RESERVED EIGHTH WORD
000012 P.BUFO i BUFFER DESCRIPTOR (1ST WORD) LO 16 BITS OF ADDR
000013 P.BUF1 i BUFFER DESCRIPTOR (2ND WORD) HI 2 BITS OF ADDR
000014 P.BUF2 i BUFFER DESCRIPTOR (3RD WORD)
000015 P.BUF3 i BUFFER DESCRIPTOR (4TH WORD)
000016 P.BUF4 i BUFFER DESCRIPTOR (S5TH WORD) SAVE LO LBN OF 1ST BAD BLOCK
000017 P.BUFS i BUFFER DESCRIPTOR (6TH WORD) SAVE HI LBN OF 1ST BAD BLOCK
000012 P.BUFL ; CONTROLLER/MSCP BUFFER DESCRIPTOR LO
000013 P.BUFH i CONTROLLER/MSCP BUFFER DESCRIPTOR HI
000020 P.LBNO i LOGICAL BLOCK NUMBER (LO)
000021 P.LBN1 ; LOGICAL BLOCK NUMBER (HI)
000010 P.RFNO ; ABORT/GET COMMAND STATUS REF # (LO)
000011 P.RFN1 ; ABORT/GET COMMAND STATUS REF # (HI)
000011 P.UNFL ; ONLINE/SET UNIT CHAR UNIT FLAGS
000022 P.SHUN i SHADOW UNIT
000022 P.RS18 ;i reserved field at offset 16. ;[Et122]
000023 P.RS17 i reserved field at offset 17. ilE122]
000012 P.HSTO ; HOST ID (LO)
000013 P.HST1 ; HOST ID (HI)
000020 P.ELGO ;i ERROR LOG FLAGS (LO)
000021 P.ELG1 i ERROR LOG FLAGS (HI)
000010 P.RBNO i REPLACE RBN (LO)
000011 P.RBN1 i REPLACE RBN (HI)
000010 P.VRSN i SET CONTROLLER CHAR MSCP VERSION
000011 P.CNTF i SET CONTROLLER CHAR CONTROLLER FLAGS
000012 P.HTMO i SET CONTROLLER CHAR HOST TIMEOUT
000020 P.RGIO i MAINTENANCE READ/WRITE REGION ID (LO)
000021 P.RGI1 ; MAINTENANCE READ/WRITE REGION ID (HI)
000022 P.RGOO i MAINTENANCE READ/WRITE REGION OFFSET (LO)
000023 P.RGO1 ; MAINTENANCE READ/WRITE REGION OFFSET (HI)
0000286 P.CYLS ; GET UNIT STATUS CYLINDER SIZE

HEE LS THESE OFFSETS ARE TO STORE SDI I/0 INFO AT THE END OF I/0 PACKETS *xx
000022 S .ADRL tz P+16. ; CURRENT HOST MEMORY TRANSFER ADDRESS (LO)
000023 S .ADRH :3 S.ADRL+1 ; CURRENT HOST MEMORY TRANSFER ADDRESS (HI)
000024 S.CYLL 1z P+18. ;i SDI LO CYLINDER #
000028 S.CYLH iz S.CYLL+1 ;i SDI HI CYLINDER #
000026 S .GRUP :2 S.CYLH+1 i SDI GROUP NUMBER
0000186 S.LBNL iz P,BUF4 ; CURRENT HEADER (LBN) LO - OVERLAYS P.BUF4
000017 S.LBNH 1z P.BUFS ; CURRENT HEADER (LBN) HI - OVERLAYS P.BUFS
000027 S .TRAK S .GRUP+1 i SDI TRACK NUMBER
000030 S .SECS S .TRAK+1 i SDI START SECTOR
000031 S.SECI S.SECS+1 ; SDI INDEX SECTOR
000031 S.O0PFL S .SECI ; OP CODE AND FLAGS FOR READ/WRITE COMPARE
KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.96
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0000086
000007
000010
000020
000021
000012
000013
000014
000015
0000186
000017
000023
000024
000025
000026
000027
000030
000031
000031
000020
000021
000024
000025
000026
000027
000025
000012
000013
000014
000015
000018
000017

000037
000040
000007
000000
000001
000002
000003
000004
000005
000006
000007
000010

KDBDP

AR R R AR R AR R AR ERRERREREREERIEREREERERE.)
c
"]
<
~

ST.MSK
ST.suUB
ST.SHF
ST.sucC
ST.CMD
ST.ABO
ST.OFL
ST.AVL
ST.MFE
ST.WPR
ST.CMP
ST.DAT
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TR

o

n
L3
@

(-]

+

-

P.UNT2+1
P+17.
P+18.
P+19,
P+20.
P+21.
P+22.
P+23.
P+23.
P+14.
P.MED1+1

uow
o
c
3
“ -
(-3
+
-

P.CNT1+1

“~dONPUN-ON
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FLAGS

END PACKET STATUS

MULTI-UNIT CODE

FIRST BAD BLOCK (LO)

FIRST BAD BLOCK (HI)

COMMAND STATUS (LO)

COMMAND STATUS (HI)

GET UNIT STATUS UNIT IDENTIFIER (1ST WORD)
GET UNIT STATUS UNIT IDENTIFIER (2ND WORD)
GET UNIT STATUS UNIT IDENTIFIER (3RD WORD)
GET UNIT STATUS UNIT IDENTIFIER (4TH WORD)
GET UNIT STATUS SHADOW STATUS

GET UNIT STATUS TRACK SIZE

GET UNIT STATUS GROUP SIZE

GET UNIT STATUS CYLINDER SIZE

GET UNIT STATUS UNIT S/W & H/W VERSION NUMBERS
GET UNIT STATUS RCT TABLE SIZE

GET UNIT STATUS RBNS/TRACK

GET UNIT STATUS RCT COPIES

1ST WORD OF MEDIA TYPE

2ND WORD OF MEDIA TYPE

ONLINE & SET UNIT CHAR UNIT SIZE (LO)

ONLINE & SET UNIT CHAR UNIT SIZE (HI)

ONLINE & SET UNIT CHAR VOL SERIAL NUMBER (LO)
ONLINE & SET UNIT CHAR VOL SERIAL NUMBER (HI)
RESERVED NINETEENTH WORD

SET CONTROLLER CHAR CONTROLLER TIMEOUT

SET CONTROLLER CHAR CONTROLLER S/W & H/W VERSION #S
SET CONTROLLER CHAR CONTROLLER ID WORD 1

SET CONTROLLER CHAR CONTROLLER ID WORD 2

SET CONTROLLER CHAR CONTROLLER ID WORD 3

SET CONTROLLER CHAR CONTROLLER ID WORD 4

STATUS/EVENT CODE MASK
SUB CODE MULTIPLIER
COMMAND OFFSET RIGHT ROTATE COUNT
SUCCESS

INVALID COMMAND
COMMAND ABORTED

UNIT OFFLINE

UNIT AVAILABLE

MEDIA FORMAT ERROR
UNIT WRITE PROTECTED
COMPARE ERROR

DATA ERROR

N
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000011 ST.HST 1" i HOST BUFFER ACCESS ERROR

000012 ST.CNT 12 i CONTROLLER ERROR

000013 ST.DRV = 13 ; DRIVE ERROR
;o* - ]
o* SUCCESS SUB-CODE VALUES

000000 SC.NML 0*ST.SuUB i NORMAL SUB-CODE

000040 SC.sDI 1*ST.SUB ; SPIN DOWN IGNORED SUB-CODE

000100 SC.SCN 2*ST.SUB ; STILL CONNECTED SUB-CODE

000400 SC.AOL 8.xST.SuUB i ALREADY ONLINE SUB-CODE
HE UNIT OFFLINE SUBCODE VALUES

000000 SC.UNK 0xST.SUB i UNKNOWN UNIT SUB-CODE

0000430 SC.NVL 1*ST.SUB ; NO VOLUME MOUNTED OR DRIVE RUN/STOP SWITCH OUT

000100 sc.IoP 2*ST.sSuUB i UNIT INOPERATIVE

000400 sC.DIs 8.*ST.SuB i UNIT DISABLED BY FIELD SERVICE

000200 SC.DUP 4*xST.SUB ; UNIT IS A DUPLICATE (SUCCESS SUBCODE ALSO)
S WRITE PROTECTED SUB-CODE VALUES

020000 SC.WPH 12 BIT13 ; HARDWARE WRITE PROTECTED

010000 SC.WPS 12 BIT12 SOFTWARE WRITE PROTECTED
HE DATA ERROR SUB-CODE VALUES (SC.ECC USED FOR MEDIA FORMAT ALSO

000000 SC.FER 12 O%xST.SUB ; FORCED ERROR

000100 SC.HDR 12 2*ST.SUB ; HEADER COMPARE ERROR

000140 sc.osy 3*ST.SuUB ; DATA SYNC TIMEOUT

000340 SC.ECC 7*ST.SUB ;i ECC ERROR (UNCORRECTABLE)

000400 SC.EC1 8.*ST.SUB i ONE SYMBOL ECC ERROR

000440 SC.EC2 9.*ST.SUB ; TWO SYMBOL ECC ERROR

000500 SC.EC3 iz 10.*ST.SUB ; THREE SYMBOL ECC ERROR

000840 SC.EC4 :2 11.*ST.SUB ; FOUR SYMBOL ECC ERROR

000800 SC.ECS 1T 12.*ST.SUB i FIVE SYMBOL ECC ERROR

0008640 SC.ECS 2 13.*ST.SUB : SIX SYMBOL ECC ERROR

000700 SC.EC7 14 . *ST.SUB i SEVEN SYMBOL ECC ERROR

000740 SC.EC8 15.*ST.SuUB ; EIGHT SYMBOL ECC ERROR
HE MEDIA FORMAT ERROR SUB-CODES

000240 SC.N12 5*ST.susB i NOT 512 BYTE FORMAT

000300 SC.BAD iz B*ST.SUB i DISK NOT FORMATTED
HE DRIVE ERROR SUB-CODE VALUES

000040 SC.STO iz 1*ST.SUB ; SDI RESPONSE TIMEOUT

000100 SC.INV 2*ST.SUB ; INVALID SDI RESPONSE

000140 SC.POS 3*xST.SUB ; POSITIONER ERROR

000200 SC.RWR 1z 4%ST.SUB ; LOST READ/WRITE READY

KDBDP KDBS5O.MICROCODE. ,22-APR-1988 11 7:16.986
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0002430 sc.ocCL 1z S%xST.SUB i LOST DRIVE CLOCK OPERATION

000300 SC.RRD 6.*ST.SUB ; LOST DRIVE RECEIVER READY

oo0o0340 SC.DDE 7.*ST.SUB i DRIVE DETECTED ERROR

000400 sc.Lvo 12 8.*ST.SUB ; RTDS PULSE ERROR/RTDS PARITY ERROR/DATA PULSE ERROR
HE CONTROLLER ERROR SUB-CODE VALUES

000040 SC.OVR :3 1.*¥ST.$UB i SERDES OVERRUN ERROR

000100 SC.EDC 2.*ST.susB [ECO#1]EDC ERROR

000140 SC.CNT 13 3.%ST.SusB [ECO#1]INCONSISTENT CONTROLLER STATE
H BUS ERROR SUB-CODE VALUES

000040 sc.oDT iz 1*ST.SUB i ODD TRANSFER ADDRESS

000100 SC.0DB . 2*ST.SUB ; ODD BYTE COUNT

000140 SC.NOM :: 3*ST.SUB i UNIBUS NONEXISTANT MEMORY ERROR

000200 SC.PAR 4*ST.SUB ; UNIBUS PARITY ERROR

000240 sc.imr 1= 5xst.sub i INVALID MAPPING REGISTER
; Keemeaaa eeeemsscimccanaa ceeecece e feeeeeann.n cemaaaa B *
I MSCP ERROR LOG ATTENTION PACKET AND MESSAGE OFFSETS *
; Kemaaa meeccserassemccaaanaanseanean . e S *

000002 L.CRFO i LO COMMAND REFERENCE NUMBER

000003 L.CRF1 i HI COMMAND REFERENCE NUMBER

000004 L.UNIT i UNIT NUMBER

000005 L.SEQ i SEQUENCE NUMBER

0000086 L.FMT i FORMAT

000006 L.FLGS = P+4 i FLAGS

000007 L.EVNT z P+S i EVENT CODE

000010 L.CNTO ; CONTROLLER ID WORD 1

000011 L.CNT1 i CONTROLLER 10 WORD 2

000012 L.CNT2 = L.CNT1+1 i CONTROLLER ID WORD 3

000013 L.CNT3 = L.CNT2+1 i CONTROLLER ID WORD 4

000014 L.CSVR ; CONTROLLER SOFTWARE REVISION (LO)

000014 L.CHVR . ; CONTROLLER HARDWARE REVISION (HI)

0000158 L.MLUN = P+11 i MULTI-UNIT CODE

000016 L.BADO = P+12. i HOST MEMORY ADDRESS LO

000017 L.BAD1 = L.BADO+1 i HOST MEMORY ADDRESS HI

0000186 L.UNTO i UNIT ID WORD 1

000017 L.UNT1 i UNIT ID WORD 2

000020 L.UNT2 v ; UNIT ID WORD 3

000021 L.UNT3 = L.UNT2+1 ; UNIT ID WORD 4

000022 L.USVR = P+16. ; UNIT SOFTWARE REVISION (LO)

000022 L.UHVR 2 L.USVR i UNIT HARDWARE REVISION (HI)

000023 L.RTRY = P+17 i RETRY COUNT

000024 L.VSEO = P+18. ;i VOLUME SERIAL NUMBER (LO)

000028 L.VSE1 2 L.VSEO+1 ; VOLUME SERIAL NUMBER (HI)

000026 L.HDRO = P+20. ; HEADER (LO)

000027 L.HOR1 2 L.HDRO+1 ; HEADER (HI)

000030 L.SDIO P+22. i SDI STATUS WORD ©

000031 L.soI11 :2 L.SDIO+1 i SDI STATUS WORD 1

000032 L.sDI2 iz L.SDIT+1 ; SDI STATUS WORD 2

000033 L.sSDI3 = L.SDI2+1 i SDI STATUS WORD 3
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000034 L.SDI4 = L.SDI3+1 i SDI STATUS WORD 4
000035 L.sDI1S = L.SDI4+1 SDI STATUS WORD §
I R R e R R R R R R *
P LOG PACKET FLAGS *
P Keeseeceeacaaaaan R R L R R R R R R R R *
040000 LF.CON = BITO6*x2S6. i OPERATION CONTINUING FLAG
000400 LF.SNR BITOO0*x256. i SEQUENCE NUMBER RESET FLAG
100000 LF.suc = BITO7%256. ; OPERATION SUCCESSFUL FLAG
R R R i I B I R *
HER MSCP PACKET CONTROLLER TO HOST OP CODES *
R I R R R R R R R *
HER L2 VIRTUAL CIRCUIT © *xx
000100 OP.AVA 1z 100 i AVAILABLE ATTENTION MESSAGE
Q00101 OP.DUP iz 101 i DUPLICATE UNIT NUMBER ATTENTION MESSAGE
000102 OP.ACP 1z 102 i ACCESS PATH ATTENTION MESSAGE
000200 OP.END 1z 200 i END PKT FLAG OR UNRECOGNIZED COMMAND END
;o kEX VIRTUAL CIRCUIT 1 * Xk
000000 FM.CNT HERN-] ; ERROR LOG FORMAT 1 (CONTROLLER ERROR)
000001 FM.BAD 1 ; ERROR LOG FORMAT 2 (UNIBUS ACCESS ERROR)
000002 FM.DSK 2 i ERROR LOG FORMAT 3 (DISK TRANSFER ERROR)
000003 FM.SDI 1z 3 ;i ERROR LOG FORMAT 4 (SDI ERROR)
; emeaaaa T,
HE MSCP PACKET MODI
H E R I I I R I I I i R L I I ) R I I R )
100000 MD.EXP = BITI1S i EXPRESS REQUEST MODIFIER
040000 MD . CMP = BIT14 i COMPARE MODIFIER
020000 MD.CSE = BIT13 i CLEAR SERIOUS EXCEPTION
020000 MD .NOV BIT13 ; [CONTROLLERINO SEEK OVERLAP MODIFIER
010000 MD . ERR BIT12 ; FORCE ERROR MODIFIER
004000 MD.SCH BIT11 i SUPPRESS CACHING (HIGH) [rae02]
002000 MD.SCL BIT10 i SUPPRESS CACHING (LOW) [raeo2]
001000 MD.SEC BITOS i SUPPRESS ERROR CORRECTION MODIFIER
000400 MD.SER BITOS8 i SUPPRESS ERROR RECOVERY MODIFIER
000200 MD.SSH BITO7 i SUPPRESS SHADOWING [raeo2]
000100 MD .WBN BITOS i WRITE BACK (NON-VOLATILE) [raeo2]
000040 MD .wBVv BITOS i WRITE BACK (VOLATILE) [raeo2]
000020 MD.SEQ BITO4 i WRITE SHAD SET ONE UNIT AT A TIME [raeo02]
000020 MD .SHD BITO4 i SHADOW UNIT SUPPLIED (ERROR ON CONTROLLER)
000002 MD . ALL BITO1 i ALL CLASS DRIVERS (raeo2]
000001 MD.SPD BITOO ; SPIN DOWN MODIFIER
000001 MD.FEU BITOO ; FLUSH ENTIRE UNIT [raeo2]
000002 MD.VOL BITO1 i VOLATILE ONLY [raeo2]
000004 MD.sav BITO2 i SUPPRESS AVAILABLE ATTENTION MSG MODIFIER
000001 MD . NXU :2 BITOO i NEXT UNIT MODIFIER
000001 MD .RIP 1z BITOO ;i ALLOW SELF DESTRUCTION MODIFIER
KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.96
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000004 MD . SWP 12 BITO2 ; SET WRITE PROTECT
000002 MD . IMF 1z BITO1 i IGNORE MEDIA FORMAT ERROR MODIFIER
000001 MD . PRI BITOO i PRIMARY REPLACEMENT MODIFIER
000001 MD . FKC BITOO : Flush Encryption/Decryption Key Cache [ch10]
000040 MD.EXC BITOS ; Exclusive Access (unit) [chi10]
R R I R R R R R R B *
P END PACKET FLAGS W *
; ¥meceemeeccmccec e B I I R R I A *
100000 EF .BBR BIT1S5 ; BAD BLOCK REPORTED
040000 EF.BBU BIT14 i BAD BLOCK UNREPORTED
020000 EF.LOG BIT13 ; ERROR LOG GENERATED
A B R R R R R P R R 4
HE REFERENCES WITHIN THE SDI INTERCONNECT CONTROL BLOCK *
R B R TR B R R
000000 SDI.ST = 0 i STATUS OF SDI INTERCONNECT
H
000001 PKIP BITOO HE -} NO PKT, 1 = PACKET IN PROGRESS
000002 SEEK BITO1 - NO SEEK NEEDED, 1 = SEEK INITIATE NEEDED
000004 DERR BITO2 HEJ NO ERROR, 1 = FATAL ERROR ON I/0 COMMAND
Q00010 VECT BITO3 -} VECTOR LEVEL DONE, 1 = STATE VECTOR LEVEL ACTIVE
000020 BFRQ BITO4 HE OK, 1 = BUFFER CONTROL BLOCKS NEEDED
0000430 sSusP BITOS HE ] TASK RUNNING, 1 = TRANSFER TASK SUSPENDED
000100 BFSV BITOS® i o OK, 1 = BUFFER SERVICE REQUIRED FROM U.PROC
000200 XCMP BITO7 H OK, 1 = TRANSFER TASK COMPLETED
000400 DATT BITOS8 ; 0 = OK, 1 = DRIVE ATTENTION PENDING
001000 GSEL BITOS i MODIFIES "SEEK"; O:SEEK, 1:GROUP SELECT ONLY ;[E121]
002000 DRDUP BIT10 ; DRDUP, DRVOL, AND DRAVL ARE ENCODED AS FOLLOWS:
004000 DRVOL BIT11 i 000 = DRIVE ONLINE
010000 DRAVL BIT12 i 001 = DRIVE ONLINE AND DUPLICATE
;i 010 = DRIVE OFFLINE AND NOT USABLE
i 011 = DRIVE OFFLINE AND DUPLICATE
i 100 = DRIVE AVAILABLE (SPINABLE OR NOT SPINABLE)
; 101 = NOT USED
i 110 = NOT USED
;i 111 = DRIVE OFFLINE AND UNKNOWN TO CONTROLLER
020000 SLAT 1= BIT13 i O = NOP, 1 = SEND LOG OR ATTENTION PKT TO HOST
i IN ADDITION SLAT IS USED AS A FLAG TO AID IN
; DETERMINING IF A DRIVE IS ALREADY ONLINE TO THE CONTROLLER
040000 ERRIP 1z BIT14 i © = NO ERROR RECOVERY, 1 = LEVEL O RECOVERY ACTIVE
-~ i IN ADDITION ERRIP IS USED AFTER INITIALIZATION
i TO FORCE INIT TO ALL DRIVES
100000 RVCT 1z BIT1S i © = NO REVECTORING REQUIRED, 1 = REVECTORING REQUIRED
; IF THIS BIT = 1 AND "RVCSDI" POINTS TO THIS SDI BLOCK,
; THEN REVECTORING IS IN PROGRESS FOR THIS DRIVE.
000001 SDI.SL iz SDI.ST+1 ; HEADER COMPARE SEARCH LIMIT
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FAI

BITO8-BIT14 i

000002 SDI.CP SDI.SL+1 ; POINTER TO CURRENTLY ACTIVE UNIT CHARACTERISTICS
000003 SOI.sSwW SDI.CP+1 i STATE WORD - MSCP END STATUS/ERROR LOG CODE
000004 SDI.TM SDI.SW+1 i SDI INTERCONNECT ACKNOWLEDGE/COMMAND TIMER
000005 SDI.UG SDI.TM+1 i U.PROC GROUP WORD (USED BY U.CPRM)
000006 SDI.UB SDI.UG+1 ; ADDRESS OF U.PROC’'S BUFFER CONTROL BLOCK(FOR 1/0)
“y 000007 SDI.DB SDI.UB+1 ; ADDRESS OF D.PROC’'S BUFFER CONTROL BLOCK(FOR [/0)
HEE LA NOTE - THE FOLLOWING 4 WORDS (SDI.1T,SDI.CL,SDI.CH,SDI.GP) ARE USED TO SEND
i k%% THE SDI LEVEL 2 SEEK COMMAND DIRECTLY FROM THE SDI CONTROL BLOCK
000010 SDI. 1T = SDI.DB+1 ; TEMP WORD (USED FOR ERROR LOG/ATTN CODE,SEEK COMMAND)
000011 spI.ctL = SDI.1T+1 i CURRENT CYLINDER ADDRESS LO (FORMS SEEK COMMAND)
000012 SDI.CH SDI.CL+1 ; CURRENT CYLINDER ADDRESS HI (FORMS SEEK COMMAND)
000013 SDI.GP SDI.CH+1 ; CURRENT GROUP NUMBER (FORMS SEEK COMMAND)
000014 SDI.ss SDI.GP+1 ; # OF SECTORS TO TRANSFER BEFORE SEEK REQUIRED
0000185 SDI.XL SDI.SS+1 ; LO NUMBER OF BYTES REMAINING TO BE TRANSFERRED
0000186 SDI.XH 12 SDI.XL+1 i HI NUMBER OF BYTES REMAINING TO BE TRANSFERRED
i kxx SDI CONTROL BLOCK ERROR STATE CONTROL WORDS *xx
000017 SDI.E1 1= SDI.XH+1 i LEVEL 1 ERROR STATE CONTROL WORD
i USED FOR READ RETRIES (EDC AND ECC ERRORS)
000020 SDI.EQ := SDI.E1+1 i LEVEL O ERROR STATE CONTROL WORD
i USED FOR SDI LEVEL 2,1 ERRORS
i AND FOR READ,WRITE,COMPARE DRIVE ERROR RETRIES
000377 ERRVEC = LOBYT ; ERROR STATE VECTOR (SDI.EO AND SDI.E1)
i © = LEVEL INACTIVE, NEQ O = LEVEL ACTIVE
001400 LV2CNT = 1400 ; SDI LEVEL TWO RETRY COUNT (2 BITS LONG)
i INCREMENT RETRY COUNT WITH ADDC #377,REG
i USED WITH SDI.EO
007400 RETCNT 7400 ; I1/0 RETRY COUNT (USED WITH SDI.EO)
036000 IORTY 36000 ; 1/0 RETRY INDICATOR FLAGS
002000 IOCNT BIT1O READ/WRITE RETRY INDICATOR (1:LAST RETRY)
004000 I0OSEK BIT11 SEEK ERROR (RECAL,RESEEK IN RECOVERY)
010000 I0CLK BIT12 ; DRIVE CTLOCK TIMEOUT ERROR (INIT,RESEEK IN RECOVERY)
020000 IORWR BIT13 i R/W RDY OR SERDES LATE ERROR (RETRY I/0 IN RECOVERY)
040000 ERRINI iz BIT14 ;i O = NO INIT DONE, 1 = INIT DONE ON RECOVERY
i USED WITH SDI.EO
100000 ERRINP 12 BITIS i © = NO RECOVERY, t = RECOVERY IN PROGRESS
i USED WITH SDI.EO AND SDI.Et
000021 SDI.Sv SDI.EO+1 ; SDI LEVEL 2 FUNCTION STATE VECTOR
000022 SDI.PQ SDI.SV+1 i POINTER TO HEAD OF CONTROL BLOCK MSCP PACKET QUEUE
000023 SDI.RO SDI.PQ+1 ; ROTATIONAL OPTIMIZATION COUNT
000024 SDI.OE SDI.RO+1 ; SDI OVERLAP ENABLE FLAG;
i O = DISABLE, 1 = ALLOW, -1 = D.PROC SAW LAST BUFFER
000025 SDI.OM SDI.OE+1 i STORAGE FOR CURRENT MSCP PKT PTR WHILE OVERLAPPING
000026 SDI.ES SDI.OM+1 ; SDI EXTENDED STATUS
000001 RYWRIT BITOO ; REVECTOR WRITE FLAG FOR U.BFLC
000002 OFFTRK BITO1 i SEEK REQUIRED DUE TO ERROR RECOVERY LEVEL USED
000004 FSEEK BITOZ2 i FORCE SEEK FLAG
H BITO3 i NOT USED
000020 RVACTV BITO4 i REVECTORING ACTIVE
000040 URETRY iz BITOS ; U.PROC RETRY IN PROCESS
H iz BITO6-BITO7 i UNUSED
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077400 RCT 77400 ; SEEK FAIRNESS COUNT MASK
100000 ELEV 1z BITIS ; SEEK ELEVATOR FLAG
000027 SDI.BL :: SDI.ES+1 ; LO BAD BLOCK DETECTED (CLEAR IN U.ALOC)
000030 SDI.BH :z SDI.BL+1 ; HI BAD BLOCK DETECTED (CLEAR IN U.ALOC)
000031 SDI.RL SDI.BH+1 ; LO LBN OF PRIMARY RBN
000032 SDI.RH SDI.RL+1 ; HI LBN OF PRIMARY RBN
; oxxx START OF DRIVE GENERAL CHARACTERISTICS (SDI V3.7, 15-JUNE-81)
000033 SDI.TO SDI.RH+1 ; LO BYTE = SHORT T.0. (LO)/SDI VERS (HI)
000033 SDI.XR SDI.TO ; HI BYTE = TRANSFER RATE
000034 SDI.LT SDI.TO+1 ; LO BYTE = LONG T.0. (LO)/RETRY # (HI)
ooo0034 SDI.RC := SDI.LT ; HI BYTE = RCT COPIES (LO)/RESERVED (HI)
100000 UNC.SS := BITI1S ; © = 512 BYTE ONLY, 1 = S12 OR 576 BYTE SECT
000035 SDI.ER := SDI.LT+1 ; LO BYTE = ERROR RECOVERY LEVELS
000035 SDI.EC := SDI.ER ; HI BYTE = ECC ERROR THRESHOLD
000036 SDI.RS := SDI.ER+1 ; HARDWARE REVISION #(HI)/SOFTWARE REVISION #(LO)
100000 FDIAG t= BITI1S ; 1= LIMITED DIAG, © = FULL DIAG SUPPORT ;lE121]
000037 SDI.I1 := SDI.RS+1 ; UNIQUE DRIVE ID #1
000040 spI.I2 = SDI.It+1 ; UNIQUE DRIVE ID #2
000041 spI.13 = SDI.I2+1 ; UNIQUE DRIVE ID #3
000042 SDI.TI SDI.I3+1 ; DRIVE TYPE IDENTIFIER (LO)/DRIVE REVS/SEC (HI)
000043 SDI.UE SDI.TI+1 ; END OF CONTROLLER CRITICAL DRIVE COMMON CHARACTERISTICS
000010 SDI.DL :: <SDI.TI+1-SDI.TO>; LENGTH OF DRIVE COMMON CHARACTERISTICS
;owxx START OF SDI STATUS STORAGE (7 WORDS) *xx
000043 SDI.UN = SDI.UE ; SDI STATUS WORD O (UNIT NUMBER INFORMATION)
P Beeessamiuaea el e i s L S *
i DRIVE STATUS UNIT WORD BIT DEFINITIONS *
010000 DRV .U1 = BIT12 ; O = NO SUBUNIT, 1 = SUBUNIT PRESENT
020000 DRV.U2 BIT13 ; 0 = NO SUBUNIT, 1 = SUBUNIT PRESENT
040000 DRV.U3 BIT14 ; © = NO SUBUNIT, 1 = SUBUNIT PRESENT
100000 DRV .U4 BIT1S ; © = NO SUBUNIT, 1 = SUBUNIT PRESENT
170000 DRV.SU = <DRV.U1+DRV.U2+DRV.U3+DRV.U4>; SUBUNIT MASK
000044 SDI.S1 :3 SDI.UN+1 ; SDI STATUS WORD 1
D g [ *
po* DRIVE STATUS 1ST WORD BIT DEFINITIONS *
i Keeeeaan e P
5 000001 DRV .RU = BITOO ; © = RUN/STOP SWIT OUT, 1 = RUN/STOP SWIT IN
000002 DRV .PS BITO1 ; O : PORT SWITCH OUT, 1 = PORT SWITCH IN
H BITO2 ; NOT USED
000010 DRV .EL BITO3 ; © = NO ACTION, 1 = PLEASE SEND A LOG PACKET
000020 DRV.SR BITO4 ; O = SPINDLE NOT AT SPEED, 1 = SPINDLE AT SPEED
000040 DRV.DR BITOS ; O = NO DIAG REQ’'D, 1 = DIAGNOSTIC LOAD REQ’'D
000100 DRV .RR BITO6 ; O = NO READJ REQ’D, 1 = READJUSTMENT REQ'D
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000200 DRV.0A BITO7 ; O = ONLINE/AVAILABLE, 1 : ONLINE TO OTHER PORT
000400 DRV.S7 BITOS i © = 512 BYTE SECTOR, 1 = 576 BYTE SECTOR
001000 DRV.0B BITOS i © = NO DIAG CYL ACCESS, 1 : YES DIAG CYL ACCESS
002000 DRV .FO 8IT10 ; © = NO FORMATTING, 1 : FORMATTING ENABLED
004000 DRV.0D BIT11 ;0 = DRIVE ENABLED, | : DRIVE DISABLED FOR DIAGNOSTICS
010000 DRV.W1 8IT12 ; © = W.P. SWITCH OUT, 1 = W.P. SWITCH
020000 DRV .W2 BITI3 i 0 = W.P. SWITCH OUT, 1 = W.P. SWITCH IN
040000 DRV .W3 BIT14 i O = W.P. SWITCH OUT, | = W.P. SWITCH IN
100000 DRV .Wa& BITIS ; © = W.P. SWITCH OUT, 1 = W.P. SWITCH IN
000045 spI.S2 SDI.S1+1 ; SDI STATUS WORD 2
R R R R I R R I I ceeex
; * LOWER BYTE OF SDI.S2 IS STATUS ERROR BYTE *
PR R I I R I I IR A *
; 1z BITOO ; NOT USED
i BITO1 ; NOT USED
; iz BITO2 ; NOT USED
000010 DRV.WE :: BITO3 ;i 0 = OK, 1 = WRITE LOCK ERROR
000020 DRV.DF BITO4 ; © = INIT DIAG OK, 1 = INIT DIAG FAILURE
000040 DRV.PE BITOS ; 0 = OK, 1 = PROTOCOL ERROR
000100 DRV .RE BITOS ; 0 = 0K, 1 = RETRYABLE ERROR-REISSUE COMMAND
000200 DRV.DE BITO7 ; © = OK, 1 = DRIVE ERROR
000170 DCMASK <DRV.WE+DRV.DF+DRV.PE+DRV.RE>
; DRIVE CLEAR COMMAND ERROR CLEAR MASK
000400 DRV.C4 BITOS ; CONTROLLER STATUS - IGNORED BY DRIVE
001000 DRV.C3 BITOS ; CONTROLLER STATUS - IGNORED BY DRIVE
002000 DRV.C2 BIT10 ; CONTROLLER STATUS - IGNORED BY DRIVE
004000 DRV.C1 BIT11 ; CONTROLLER STATUS - IGNORED BY DRIVE
010000 DRV.S1 BIT12 ; CONTROLLER STATUS - IGNORED BY DRIVE
020000 DRV.S2 BIT13 ; CONTROLLER STATUS - IGNORED BY DRIVE
040000 DRV.S3 BIT14 ; CONTROLLER STATUS - IGNORED BY ORIVE
100000 DRV.S4& BIT1S ; CONTROLLER STATUS - IGNORED BY DRIVE
170000 | DRV.SN :: DRV.S1+DRV.S2+DRV.S3+DRV.S4 ; MASK FOR TESTING S BITS
; *%*x  SDI CONTROL BLOCK PRIVATE ATTENTION PACKET *xx
; ®*xx  NOTE - BIT O OF THE PACKET CONTROL WORD ADDRESS DIFFERENTIATES BETWEEN
; *%*x  ATTENTION PACKETS AND NORMAL MSCP PACKETS, I.E. BIT O : 1 MEANS IT IS
; #xx AN INTERNAL ATTENTION PACKET AND BIT O : O MEANS IT IS A MSCP PACKET.
000046 SDI.AT :: SDI.S2+1 ; ATTENTION PACKET CONTROL WORD
000047 SDI.2T := SDI.AT+1 i 2ND TEMP WORD - ATTENTION VIRTUAL CIRCUIT NOT NEEDED
000050 SDI.S4 :: SDI.AT+P.CRFO i UNUSED IN ATTN PKT - SDI EXTENDED STATUS
00005 1 SDI.SS :: SDI.AT+P.CRF1 ; UNUSED IN ATTN PKT - SDI EXTENDED STATUS
000052 SDI.S6 :: SDI.AT+P.UNIT ; UNUSED IN ATTN PKT - SDI EXTENDED STATUS
000053 SDI.S7 :: SDI.AT+P.RSO3 ; UNUSED IN ATTN PKT - SDI EXTENDED STATUS
000054 SDI.OP :: SDI.AT+P.OPCD ; USED FOR ATTENTION/GET STATUS INTERNAL OP CODE
000055 SDI.PL SDI.AT+P.MOD ; WRITE PRELOAD COUNTER (NOTE MSB MUST BE ZERO)
;SDIB.L SDI.AT+8. ; LENGTH OF SDI CONTROL BLOCK
; *xx  START OF SUBUNIT CHARACTERISTICS BUFFER **x
;SDI.CW :: © ; SUBUNIT BUFFER CONTROL WORD
000058 SDI.CW := SDI.PL+1 ; [VOS]SUBUNIT BUFFER CONTROL WORD
; BITS 15-12 ; SUBUNIT CODE (0001,0010,0100,1000)
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004000 DRV.AV :z BIT11 i O = SUBUNIT ONLINE, 1 = SUBUNIT AVAILABLE
002000 DRV.AT BITIO ; © = ATTENTION SENT, 1 : NEED TO SEND ATTENTION
; BITS 9-0 ; UNIT NUMBER (0 - 1023) FOR THIS SUBUNIT
176000 DRV.UM :: DRV.SUIDRV.AT!DRV.AV; UNIT NUMBER MASK (USE WITH ‘BIC’)
; IF SDI.CW IS ZERO THEN IT IS AVAILABLE, OTHERWISE IT IS IN USE.
000057 SDI.SD SDI.CW+1 ; PARENT SDI CONTROL BLOCK POINTER
000060 SDI.UF SDI.SD+1 ; UNIT FLAGS FOR MSCP PACKET
; ceeen e
P ox UNIT FLAG BIT DEFINITIONS
P e R I *
100000 UF.RPL := BIT1S i1 NGO HOST BBR ON THIS UNIT ilE121]
020000 UF .WPH BIT13 ; 1 = WRITE PROTECTED HARDWARE
010000 UF .WPS BIT12 ; 1 = WRITE PROTECTED SOFTWARE
000200 UF . RMV BITO7 ] REMOVABLE MEDIA
000004 UF.576 BITO2 i1 VOLUME MOUNTED HAS 578 BYTE SECTORS
000002 UF.CMW BITO1 R COMPARE ON ALL WRITE OPERATIONS
000001 UF.CMR BITOO ; 1 = COMPARE ON ALL READ OPERATIONS
000003 UF.MSK :: <UF.CMW+UF.CMR>
000061 SDI.V1 UF+1 ; VOLUME SERIAL NUMBER WORD
000062 SDI.vV2 Vi1 ; VOLUME SERIAL NUMBER WORD 2
000063 SDI.H1 LV2+1 ; LO ORDER LBN SPACE IN CYLINDERS
000064 SDI.H2 LHT+1 ; HI ORDER LBN SPACE IN CYLS (LO}/HI CYL # (HI)
000065 SDI.GC LH2+1 ; GROUPS PER CYL (LO)//HI START LBN (LO)/HI START XBN (HI)
0000686 SDI.TG GC+1 ; TRACKS PER GROUP (LO)//HI START RBN (LO)/HI START DBN (HI)
000067 SDI.RT TG+1 ; # REPLACEMENTS PER TRACK,RM FLAG (LO)/RESERVED (HI)
000200 ; © = NO REMOVABLE MEDIA, 1 : REMOVABLE MEDIA
000070 spI.DP SDI.RT+1 ; DATA PREAMBLE SIZE (LO)/HEADER PREAMBLE SIZE (HI)
000071 SDI.M1 SDI.DP+1 ; MEDIA TYPE LO ORDER
000072 SDI.M2 SDI.M1+1 ; MEDIA TYPE HI ORDER
000073 SDI.FC SDI.M2+1 ; FCT COPY SIZE IN XBNS
000074 SDI.12 SDI.FC+1 ; # 512 BYTE LBNS PER TRACK (LO)
000074 SDI.GO SDI.12 ; GROUP OFFSET (HI)
000075 soI.L1 SDI.GO+1 ; LBN’S IN HOST AREA (LO)
000078 SDI.L2 SDI.L1+1 ; LBN‘S IN HOST AREA (HI)
000077 SDI.RV SDI.L2+1 ; RCT SIZE IN LBN’S
000100 SDI.PH SDI.RV#+1 ;Ivos] TEMP FOR PRIMARY HDR DURING REVECT
000101 SDI.LL SDI.PH+1 ; LENGTH OF UNIT CHARACTERISTICS
000101 MAP . CH SDI.PH+1 ;PTR TO START OF PTE CACHE
000102 MAP . NX MAP . CH+1 ;PTR TO CURRENT PTE ENTRY
000103 MAP . MO MAP . NX+1 ;ADDRESS OF NEXT UNREAD PTE IN HOST MEM LOW
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000104 MAP . M1 MAP .MO+1 ;ADDRESS OF NEXT UNREAD PTR IN HOST MEM HIGH
000105 MAP . RD MAP .M1+1 iNUMBER OF CACHED BUT UNUSED PTE’'S
000106 MAP . UR MAP .RD+1 iNUMBER OF REMAINING UNREAD PTE'S FOR THIS REQ
000107 MAP . OF MAP . UR+1 iOFFSET INTO PAGE
000110 MAP .St MAP . OF +1 ;SEGMENT 1 SIZE
000111 MAP . VO MAP .S1+1 ;LOW ORDER MAPPING REGISTER NUMBER
000112 MAP . V1 MAP .VO+1 iHIGH ORDER MAPPING REGISTER NUMBER
/000113 MAP.V2 MAP . V1+1 ;LOW ORDER MAPPING BASE ADDRESS
200114 MAP.V3 MAP .V2+1 ;HIGH ORDER MAPPING BASE ADDRESS
0001158 MAP.ST MAP . V3+1 ;STATUS -- 1 = MAP INIT DONE, O = NOT DONE [kjk]
000116 MAP .ND MAP .ST+1 ;END OF MAPPING INFORMATION
000120 sDIB. L iz MAP.ND+2. ;[vosS] LENGTH OF SDI CONTROL BLOCK PLUS EXTRA
R D R R B R R *
. DATA BUFFER CONTROL BLOCK DEFINITIONS *
R B R R *
000000 BUF . NL HERR ] : POINTER TO NEXT DATA BUFFER CONTROL BLOCK
HEE I R R R R R R R R R R SRR *
HE DATA BUFFER USE FLAGS (UPPER 2 BITS OF BUF.NL) *
R R R, R R R B R,
100000 BITI1S ; © = CONTINUE, 1 = LAST BUF/SEEK REQ
040000 BIT14 ; © = BUFFER EMPTY, 1 = BUFFER FULL
000001 BUF.ST ; BUFFER CONTROL BLOCK STATUS WORD
R R R IR R R R R R i I Y .--x%
HEE BUFFER CONTROL BLOCK STATUS BIT DEFINITIONS *
H L R A I R I I I A I R R A R A I I B *
100000 BRTRY BIT1S -] NORMAL, 1 = U.PROC READ RETRY
040000 BLSTB BIT14 ] NOT LAST, 1 = RETRY REALLY IS LAST BUFFER
020000 BECER BIT13 -] NORMAL, t = FATAL ECC ERROR, BUT GIVE BEST GUESS DATA
010000 BECC BIT12 i © = NO ECC ERROR, 1 = ECC ERROR
004000 BGOOD BIT11 ;i © = NO HEADERS OK, 1 = AT LEAST 1 HEADER 0K
002000 BDSNF BIT10O ; O = NO DATA SYNC ERR, 1 = DATA SYNC NOT FOUND [EERREC]
001000 BLRWR BITOS ;i 0 = NO RD/WR RDY ERR, 1 = LOST RD/WR RDY [EERREC]
000400 BERDN BITOS8 i © = NO ERR REC CMD ISSUED, 1 = ERR REC CMD ISSSUED [EERREC]
i BITS 7-8 i NOT USED
000040 BRCTS BITOS i © = RCT HAS NOT BEEN SEARCHED, 1 = HAS BEEN SEARCHED [EERREC]
000020 BRARS BITO4 ;i © = RCT HAS NOT ALREADY BEEN SEARCHED, 1 = HAS ALREADY BEEN SEARCH
000010 BMAPDN BITO3 i © = MAPPING NOT DONE, 1 = MAPPING DONE
000004 BNXCOP BITO2 i O = FATAL ERROR, 1 = READ NEXT RCT COPY
000002 BCGRP BITO1 i © = SELECT GROUP NOT DONE, 1 = SELECT GROUP DONE
000001 BGRUP 1z BITOO ;i © = NO ACTION, 1 = SELECT GROUP
000002 BUF .BP BUF .ST+1 ; DATA BUFFER POINTER
000003 BUF . HL BUF .BP+1 i 1ST WORD OF EXPECTED HEADER
000004 BUF . HH = BUF .HL+1 i 2ND WORD OF EXPECTED HEADER
0000058 BUF.TA 1=z BUF .HH+1 ; TRACK ADDRESS AND I/0 COMMAND THIS SECTOR
000006 BUF .SD 12 BUF.TA+1 ; POINTER TO PARENT SDI CONTROL BLOCK
000007 BUF . UA iz BUF.SD+1 ; HOST ADDRESS BITS 15 - 0 (FOR THIS SECTOR)
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000010 BUF . US 12 BUF.UA+1 ;[BDA] BI ADDR BITS 16/30 -> BITS <0,13>
000011 BUF .GP BUF .US+1 ;[BDA] GROUP FOR THIS SECTOR -> BITS <0,7)>
;[BDA] 2ND SEGMENT WORD COUNT -> BITS <8,15>
000012 BUF.BC BUF .GP+1 ;[BDA] BYTE COUNT FOR U.PROC (TO/FROM HOST)
000013 BUF . U1 BUF .BC+1 i2ND SEGMENT HOST ADDRESS LOW
000014 BUF.U2 BUF . U1+1 ;[BDA]2ND SEGMENT HOST ADDRESS HIGH -> BITS <0,13>
;BUF . U3 BUF .U2+1 ;[BDA] BYTE COUNT FOR SECOND SEGMENT -> BITS <0,8>
000015 BUF . LL BUF .U2+1 ;[BDAJBUFFER CONTROL BLOCK LENGTH
000000 BUF .S6 B i START OF 256 WORD DATA BUFFER
000400 BUF .ED 2 BUF .SB+SECSZ ; DATA ERROR CORRECTION CODE (EDC)
000401 BUF .EC 12 BUF.ED+1 i START OF 12 WORDS HOLDING 17 PACKED ECC SYMBOLS
000418 BUF.DL 13 BUF.EC+12. i DATA BUFFER LENGTH
; *xxxtxxxxxx END BUFFER MAP DEFINITIONS ***x%x*sxx*xxtx
P R R B R R *
HE SUBUNIT CHARACTERISTICS, *
R BUFFER CONTROL BLOCK, *
HEE SDI INTERCONNECT CONTROL BLOCK, AND *
. BUFFER ALLOCATION *
i ¥mececacaa AR AR R R N R R I R N ) LR R R SRR R weeeaassaaw *
000200 NBCB 32.*4 i [BDAINUMBER OF BUFFER CONTROL BLOCKS
000051 NBUFR 41, ;i [cho4]Number of data buffers that are dynamically
B allocated. Buffer NBUFR+1 (ie, buffer 42)
i is reserved for use by the comparison routine.
000010 NSCB 8. i NUMBER OF SUBUNIT CHARACTERISTICS BUFFERS
000004 NSDI 4. ; NUMBER OF SDI INTERCONNECTS
001352 DM.BEG 1352 ; DM MACHINE MUST START AT 1352 (11111
000000 ASSUME PKTEND,LE,DM.BEG; MAKE SURE PACKETS DON‘T INTRUDE ON DM SPACE !!!
001355 UN.BUF 1z DM.BEG+3 i START OF SUBUNIT CHARACTERISTICS BUFFERS
001388 SDIBEG = <UN.BUF&177776>+1; [VOS]START OF SDI CONTROL BLOCKS (0DD)
000000 ASSUME <{SDIBEG&BITOO>,EQ,1; MAKE SURE START IS 0DD
001355 SDI.1 SDIBEG i START OF SDI INTERCONNECT #1 CONTROL BLOCK
001475 sDI.2 SDI.1+SDIB.L ; START OF SDI INTERCONNECT #2 CONTROL BLOCK
001618 SDI.3 SDI.2+SDIB.L ; START OF SDI INTERCONNECT #3 CONTROL BLOCK
001738 SDI. & SDI.3+SDIB.L ; START OF SDI INTERCONNECT #4 CONTROL BLOCK
0020558 BUFBEG SDI.4+SDIB.L ; START OF BUFFER CONTROL BLOCKS
005258 BUFEND BUFBEG+<(NBCB*BUF.LL>; END OF BUFFER CONTROL BLOCKS
005255 BUFR1. BUFEND i START OF 1ST DATA BUFFER
)005872 BUFR2. BUFR1.+BUF.DL; START OF 2ND DATA BUFFER
033317 DATEND BUFR1.+<<KNBUFR+1>*BUF .DL> ; [chO4]END OF DATA BUFFERS (INCLUDING COMPARE BUFFER)
033317 STCACH DATEND i START OF PTE CACHE AREAS
033737 ENCACH STCACH+<NSDI*MEMS2Z*2> ; ALLOCATE CACHE FOR EACH SDI
000000 ASSUME ENCACH,LT,ALGADR ; MAKE SURE NO OVERWRITTING ECC DATA
034000 ALGADR 12 34000 i ANTI-LOG ADDRESS
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036000 LGADR iz ALGADR+2000 ; LOG ADDRESS
.PAGE
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e e eeeeeaeaeeaneaaans e ecaceaacian et «
* CODES *

000001
000002
000003
000003
000003
010000
000004
020000
000008
030000
000006
000007
Q00010
000011
000012
000013
000014
00001S
0000186
000017
0000286

000144
000146
000147
000150
oo00o150
000000

KDBDP

ER.PRD
ER.PWR
ER.RP2
ER.WP2
ER.BP1
ER.SRP
ER.RAP
ER.SAP
ER.ROP
ER.SOP
ER.RRD
ER.RWR
ER.INT
ER.HTO
ER.NIM
ER.MST
ER.DMX
ER.TMO
ER.VCI
ER. IWR
ER.MRR

iER.SUN

ER.MER
ER.STP
ER.BCA
ER.RTO
BERMAX

.PAGE
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ER.
ASSUME

100.
102.
103.
104,

RTO
BERMAX,EQ,ER.RTO
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UNIBUS PACKET READ ERROR

UNIBUS PACKET WRITE ERROR

CONTROLLER BI READ PARITY ERROR 2
CONTROLLER BI WRITE PARITY ERROR 2
CONTROLLER BCI PARITY ERROR 1
CONTROLLER BI PARITY ERRORS/SHIFTED FOR
CONTROLLER RAM PARITY ERROR

CONTROLLER RAM PARITY ERROR/SHIFTED FOR
CONTROLLER ROM PARITY ERROR

CONTROLLER ROM PARITY ERROR/SHIFTED FOR
UNIBUS RING READ ERROR

UNIBUS RING WRITE ERROR

UNIBUS INTERRUPT MASTER FAILURE

HOST ACCESS TIMEOUT ERROR

HOST EXECEEDED COMMAND LIMIT

UNIBUS BUS MASTER FAILURE

DM XFC FATAL ERROR

CONTROLLER HARDWARE ERROR

INVALID VIRTUAL CIRCUIT IDENTIFIER
INTERRUPT WRITE ERROR ON UNIBUS

MAPPING REGISTER READ ERROR

EITHER TIMEOUT OR PARITY WHILE READING
PTES FROM HOST. See Sec 8.0 UQSSP.

TOO MANY SUB-UNITS ON CONTROLLER kjn
ER.SUN is not referenced

elsewhere in code. 23. reserved for
attempt to map when mapping not supported
sec 8.0 uqssp
BI MASTER ERROR
BI STOP OCCURED
BCAI PARITY TO RAM ERROR
[mjto8] BI RETRY TIME OUT

LEDS
LEDS
LEDS

(must be controller specific)
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D e e e et eeiaiaaeaaaa S, P
;ox SYSTEM MACROS =

i D Kecemmecmcaaaaan e eaeaaaaaaan e e eemeneciemanmaenanan *
.MACRO ASSUME V1,TST,Vv2 ; ASSUME TWO VALUES MEET CONDITION
Lif tSt,<KVI>-<V2)>)>
LiEf

! 7ASSUME - VALUES V1 AND V2 ARE NOT TST

!

{ .endc

| LENDM

! .PAGE
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152000 CONTCD AHOD40O i CONTINUE FRAME CODE
184000 ECHOCD AHOE800 i ECHO FRAME CODE
131000 ENDCD AHOB20O ; END FRAME CODE
046400 NENDCD <<-ENDCD/256.>-1>%*256., NOT END FRAME CODE (SET FOR XOR IN END.F)
025400 FORICD AHO2BOO i FORMAT ON INDEX CODE
0468400 FORSCD AHO4DOO ;i FORMAT ON SECTOR CODE
013400 READCD AHO1700 i SELECT HEAD AND READ CODE
070400 STRTCD AHO7100 i START FRAME CODE
122400 WRITCD AHOAS00O i SELECT HEAD AND WRITE CODE
107000 SGRPCD AHOBEOO i SELECT GROUP CODE
175377 WRROX 1 <-<READCDEWRITCD>-1>
131000 WRRDXR :2 C(KREADCD!WRITCD>@WRRDX1>; READ/WRITE XOR VALUE
R R E R R R R R PR P B R L R R R *
i io* SDI LEVEL 2 EQUATES *
I HEE R e R i e eaes smaa AR S i e I el A I b I *
i 0001786 COMPLT = AHO7E ; COMPLETED OP CODE
| 000201 CHGMOD = AHOS81 i CHANGE MODE OP CODE
! Q |ococoz202 CHGFLG = AHO82 ; CHANGE CONTROLLER FLAGS OP CODE
! < | 000001 DCN.sST = BITOO i DISCONNECT SPIN DOWN FLAG
| 2 | ooo200 DCN.TT = BITOY7 i DISCONNECT TERMINATE TOPOLOGY FLAG
| QO | 000204 DISCON = AHO84 i DISCONNECT OP CODE :
1 i | o0coco00s DRVCLR = AHOOS i DRIVE CLEAR OP CODE
{ E 000006 ERECOV ; ERROR RECOVERY OP CODE
| o 000207 GTCCHR i GET COMMON CHARACTERISTICS OP CODE
I o 000170 GTCRSP i GET COMMON CHARACTERISTICS RESPONSE CODE
! rd 000011 GETSTA i GET STATUS OP CODE
000210 GTUCHR ;i GET SUBUNIT CHARACTERISTICS OP CODE
: ) | 000187 GTURSP i GET SUBUNIT CHARACTERISTICS RESPONSE CODE
| Q | 000012 INSEEK i INITIATE SEEK OP CODE
' ) | 000213 ONLINE i ONLINE OP CODE
! -l | 000014 RUNN i RUN OP CODE
! 000218 RECALB i RECALIBRATE OP CODE
; 000003 SDIRTY i SDI LEVEL TWO ERROR RETRY COUNT + 1
000200 SDTIMO i SERDES TIMEOQOUT
000008 SEEKL i LENGTH OF SDI LEVEL 2 SEEK COMMAND
©00366 STARSP i GET STATUS RESPONSE
000220 TOPOL i TOPOLOGY OP CODE
000157 : TOPRSP i TOPOLOGY RESPONSE
000017 SDITMO i CONTROLLER TIMEOUT VALUE (15 SECONDS)
000178 UNsucc ; UNSUCCESSFUL OP CODE
R e B R R TR P *
io* S0I ERROR AND OTHER EQUATES *
i R RN R S R esetsdenmemsanscana R IR A esesessssesn s anoan R L
©o0o0010 CSERR i CHECKSUM ERROR ON LEVEL 1 READ
000001 DCERR ;i DRIVE CLOCK TIMEOUT ON LEVEL 1 READ/WRITE

KDBOP KDBSO.MICROCODE.,22-APR-1988 11:27:16.86
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CONTROLLER RAM AND EQUATE DEFINITIONS

VERSION 32 PAGE 070

000004 FRERR :: BITO2 ; FRAMING ERROR ON LEVEL 1 READ

000020 LNERR 1z BITO4 ; RESPONSE LENGTH ERROR

000002 SFERR 1z BITOH1 ; FIRST WORD NOT START FRAME ERROR

000040 UNERR 1= BITOS ; UNSUCCESSFUL RESPONSE ERROR
.PAGE

KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.98

KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 071

CONTROLLER RAM AND EQUATE DEFINITIONS

KDBDP

.SBTTL KDB D-PROC DIAGNOSTICS

i18-JAN-81 MATT
;20-JAN-81 CURT
i27-JAN-81 MATT
i29-JAN-81 MATT
i30-JAN-81 MATT
i12-FEB-81 MATT
i18-FEB-81 BILL
i25-FEB-81 MATT
i27-MAR-81 MATT
i17-JUN-81 MATT
i18-JUN-81 MATT
i19-JUN-81 MATT
124-JUN-81 CURT
1284-JUN-81 MATT
130-JUN-81 BILL
;16-JuUuL-81 BILL

3-AUG-81 MATT

4-AUG-81 MATT

7-NOV-81 MATT
i16-FEB-82 MATT
i23-FEB-82 MATT
i085-MAY-82 MATT
i14-MAY-82 MATT
;28-MAY-82 MATT
;18-JUN-82 CURT
i18-JUN-82 CURT
i23-JUL-82 MATT
i23-NOV-82 MATT
;04-FEB-83 MATT
i10-0CT-83 MATT
;18-0CT-83 MATT
i01-MAR-1984 MIKE
i24-APR-1984 MIKE
i04-MAY-1984 MIKE
i14-MAY-1984 MIKE
;30-MAY-1984 MIKE
i24-AUG-1984 MIKE
i27-AUG-1984 MIKE
i11-SEP-1884 MIKE
i21-SEP-1984 MIKE
;08-0CT-1984 MIKE
i22-0CT-1984 MIKE
;05-NOV-1984 MIKE

i

KDBSO .MICROCODE.,22-APR-1988 11:27:186.96

T s
DIAGNOSTIC HISTORY

Rl i i i R Y

NPR FIX
FIX ZERO BUFFER,SAVE FAILURE
FIXED TWO STEP BITS SET IN SA REG
SDI TEST FIX
TEST CRTDS BIT IN DCR
LED CORRECTION
BURST VALUE CORRECTION
NPR ERROR REPORTING CORRECTION
IMPLEMENT RICHY’S CODE SAVING
CODE NOT TO TOUCH FAILUR WORD
CORRECTIONS OF PREVIOUS EDIT
PURGE/POLL WIPES RO FIXED
ADD SIGNITURE ANALYSIS CODE - 1 WORD
TOOK EXTRA WORD OUT OF ERROR ROUTINE/COMMENT CHANGE
REMOVE LAST FAILURE STORE
FIX CROM TIMEOUT VALUES
FIX STEP 1 DISPLAY ERROR
ACLO FIX(ONE LAST TIME)
FROM 4K TO 16K
SDI CHANGES FOR & PORT DIAGNOSTIC MODE
ADD ‘+DRINIT’ AT STEP4:
TOOK OUT DIAPRT -- FOR ALL REFERENCES SEARCH FOR ;;MJT(SDI)
FIXED MAX RING LEN NOT CLEARING RING AREA PROBLEM
FIXED WRAP FEATURE, LEDS FLASH ;MJT1
UDAS2 NEW BOARD CHANGES
UDAS2 NEW BOARD CHANGES - NOW IT WORKS
CHANGE DCRTST TO REPORT BOARD 2 ERROR
COMMENTED OUT U&D CR TESTS AS CODE REDUCTION ; [US2EC1]
SPLIT UP U AND D PROC DIAGNOSTICS
START CHANGING CODE FOR REAL QDA
CONTINUE TO CHANGE FOR REAL QDA
CONTINUE TO CHANGE FOR REAL UDA/QDA
SDI PORT WRAP TEST & DFAIL U-CROM TEST (BLO)
DEFINE QB,MP FOR STEP 1/MOVE DER TO UER IN ERROR ROUTINE.
PUT ’.ORG 700’ AT END OF DIAGNOSTIC SECTION.
CONDITIONED OUT 1 SECOND TIMEOUT CODE IN DDIAG. (BL2)
ADDED LOOP-ON-TEST CODE, VERIFIED & CORRECTED ERROR CODES
ADDED & CORRECTED ERROR CODES
ADDED SA ERROR CODES TO ROUTINES & ERROR CALLS
GENERAL ROUTINE CLEAN-UP & ADDING C$TYPE CONDITIONAL
FOR BDA DEVELOPMENT
GENERAL ROUTINE CLEAN-UP & ADDED PRELIMINARY BDA CODE.
DELETED A FILLER INSTRUCTION FROM ‘STEP’ ROUTINE
ADD COMMENT TO ERROR ROUTINE DESCRIPTION,
CHANGE LITERAL IN RAM BUFFER TEST &
CLEANUP OF COMMENTS IN SDI TEST
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KDB D-PROC DIAGNOSTICS

i08-NOV-1984
i12-NOV-1984
126-JUL-1985
i11-DEC-1985
108-JAN-1987

KDBDP KDBSO.MICROCODE.,22-APR-1988

1

1

ASSEMBLER

MIKE
MIKE
MIKE
MIKE
MIKE

1:27:16.96

VERSION 32 PAGE 072

SOME COMMENT & RAM BUFFER TEST CHANGES

SOME COMMENT CHANGES

KBD UCODE FREEZE HERE...

REMOVE ANY REFERENCES TO BI STOP TEST

REMOVE REFERENCE TO BI FAST SELF-TEST IN KDA BUILD

[mr1001]
[mr1002]

KDBDP DIGITAL EQUIPMENT CORP., 280
KDB D-PROC DIAGNOSTICS

1

ASSEMBLER

VERSION 32 PAGE 073

H DIAGNOSTIC SPECIALLY USED REGISTERS

H

000000 LT400 = 0 i© = OLD CODE
000001 UDA1 = 1 i1 = NEW UDA1 ETCH
000040 SM = BITOS iSTEP1 SPECIAL MODE
000100 MP = BITOS6 iSTEP1 MAPPING SUPPORTED
000400 DIAG = BITOS8 /STEP1 ENHANCED DIAGNOSTICS SUPPORTED
000400 DI = BITOS8 iSTEP1 ENHANCED DIAGNOSTICS SUPPORTED
001000 QB = BITOS iSTEP1 22 BIT ADDRESSING SUPPORTED
000400 SF = BITOS8 iSTEP4 SPECIAL FUNCTION BIT
001000 BOARD2 = BITOS 10 = BOARD #1, 1 = BOARD #2
100000 ERRBIT = BIT1S i© = NO ERROR, 1 = ERROR
H DIAGNOSTIC EQUATES
000305 ECSUML 308 ;ECC SUM LOWER BYTE
022000 ECSUMH 22000 iECC SUM UPPER BYTE
176000 ECCMSK 176000 iECC MASK
000003 SCLR 3 i SDI - SET SDI INFC I/0 CLEAR
000013 RCLR 13 i SDI - RESET SDI INFC I/0 CLEAR
KDBDP KDBSO .MICROCODE.,22-APR-1888 11:27:16.986
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KDBDP KDBSO.MICROCODE. ,

CORP., 2301 ASSEMBLER VERSION 32

B T T ey

Diagnostic test sequence, with respect to time and each processor

U-PROC (TEST LABEL)

U.RSTRT:

SEQUENCER RELIABILITY
SEQUENCER STACK TEST

ALU TEST (ALUTST)

CONTROL REG TEST (UCRTST)
DFAIL TEST

PAGE 074

D-PROC (TEST LABEL)

D.RSTRT:

SEQUENCER RELIABILITY
HANG ON 1 INSTRUCTION (TSTHNG)
HANG D-PROC (TSTHNG)
" (TSTHNG)
RUNS THROUGH ALL OF U and D ROM

If an error occurs here, the D-PROC will continue to run
thru the U or D ROM, while the U-PROC reports the error.

RELEASE D-PROC (RELES)
HANG U-PROC (RELES)
DISPLAY LEDS (DSLEDS)
ROM PE TEST (UROMPE)
RELEASE D-PROC (RELES)
HANG U-PROC (RELES)
" (RELES)
" (RELES)
" (RELES)
" (RELES)
" (RELES)
" (RELES)
RAM PE TEST (URAMPE)
BI FAST SELF-TEST ENABLED ?
IF soO,
RELEASE D-PROC,
GOTO FAST TEST (FSTST)

RELEASE D-PROC (RELES)
HANG U-PROC (RELES)
" (RELES)

RAM BUFFER TEST (RAMTST)
RELEASE D-PROC (RELES)
HANG U-PROC (RELES)
" (RELES)
N (RELES)
" (RELES)
" (RELES)

Continue. ..

22-APR-1988 11:27:16.96

SEQUENCER STACK TEST
RELEASE U-PROC (RELES)
HANG D-PROC (RELES)
" (RELES)
" (RELES)
ALU TEST (ALUTST)
DISPLAY LEDS (DSLEDS)
ROM PE and TIMEOUT (DROMPE)
BOARD 2 TEST (B2TST)
CONTROL REG TEST (DCRTST)
RAM PE TEST (DRAMPE)
RELEASE U-PROC (RELES)
HANG D-PROC (RELES)
] (RELES)
“ (RELES)
BI FAST SELF-TEST ENABLED?
IF so,
GOTO FAST TEST (FSTST)
HANG D-PROC (RELES)
RAM BUFFER TEST (RAMTST)
RELEASE U-PROC (RELES)
HANG D-PROC (RELES)
" (RELES)
SDI TEST (SDITST)
SERDES WRITE (SDWRT)
SERDES READ (SDRD)
ECC TEST (ECCRD)
RELEASE U-PROC (RELES)

KDBODP DIGITAL EQUIPMENT
KDB D-PROC DIAGNOSTICS

KDBDP KDBSO.MICROCODE. ,

CORP., 28301 ASSEMBLER VERSION 32

U-PROC (TEST LABEL)

FSTST:

SET BI LOOPBACK MODE

BCAI BUFFER TEST (BCATST)

BI PE TEST (BIPE) *PART MFG*
BIIC BUFFER TEST (BIITST)
GET B! NODE ID (GETID)

SET BI NORMAL MODE

BIIC BUFFER TEST (BIITST)
POLL TEST (POLTST)

BI MEMORY TEST (BIMEM) *MFGx
LOAD BIDTYP REGISTER

CLEAR BROKE BIT IN BICSR

SET STEP 1 IN SA REGISTER

U.END:

WAIT SOmS FOR HOST RESPONSE
REDO DIAGNOSTIC 7?77
IF so,
SET FLAG, RELEASE D-PROC,
GOTO RESTART (U.RSTRT)
GOTO INITIALIZATION
STEP. 1,
STEP.2,
STEP.3,
DMA TEST (DMATST),
STEP.4,
GOTO U-PROC IDLE LOOP.

B T T ey

22-APR-1988 11:27:16.986

PAGE 075

D-PROC (TEST LABEL)

FSTST:

HANG D-PROC (RELES)
" (RELES)
. (RELES)
" (RELES)
" (RELES)
" (RELES)
" (RELES)
" (RELES)
" (RELES)
" (RELES)
" (RELES)
" (RELES)

D.END:
" (RELES)

IF so,
GOTO RESTART (D.RSTRT)

GOTO D-PROC IDLE LOOP
INITIALIZE DRIVES
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KDB D-PROC DIAGNOSTICS

B EREE S EE R R R R E R R R R R R R R R R R R  E R R R R E
LEVOS ** USES THE ENTIRE STACK =*x
The 2911 sequencers are tested with CONTINUES, JUMPS, CALLS and
RETURNS to make sure they are functioning properly. The STACK is
tested to make sure that it’s 4 locations can be wrapped around.
When the diagnostic is restarted, the D-PROC will be within 2 cycles

of the U-PROC. If it isn‘t, a race with the registers may occur and
cause an error.

REGISTERS USED:

Q (TSTCNT) is used as the test counter.

R3 (HANG) holds the SA register STEP bits until the D-PROC
hangs. Then, this register becomes a hand shaking mechanism
between the U-PROC and the D-PROC, to coordinate the HANG/
RELEASE process.

R11 (DER) is used as the D-PROC error register.

R17 is used as the STACK counter.

B R

000000 120457 007477 010000 INC R17\0, ,BAR @®SCLR JWHEN RESET, INCREMENT R17 AND DISPLAY ON
! DATA BUS. FALL THROUGH TO RESET TIMERS
| 000001 013440 000000 000000 NOP iNEEDED TO KEEP U-PROC AND D-PROC ALIGNED ON
i POWER-UP OR WHEN SST IS ENABLED

PUSH SEQERR ADDRESS ONTO STACK FOR

000002 034457 004017 130008 D.RSTRT: CLR R17,,DCRD %CALL JMPTST ;iCLEAR DCRD, R17.
i POTENTIAL PARITY ERRORS.

B R ]

KDB D-PROC DIAGNOSTICS

i
| ; THE SEQUENCE ERROR CODE IS EXECUTED IN AN ATTEMPT TO CONTROL A FATAL
! ] SEQUENCER ERROR.
! i
; NOTE: Fatal sequencer errors, try to display 104000 somewhere.
;;*t:txtxxx*ttx:***xt:tt:xtttttt:tt:t:*tx:xx*ttt*:tt****tz***t:******t*:****xz*
000003 133750 000210 120004 SEQERR: MOV #ERROO,UDDI %CALL L+ iSEQUENCER ERROR
000004 034444 0034004 100003 CLR CRI,,DCRD %JMP SEQERR ;DISPLAY ALL LEDS /
i ;i JUMP TO SEQUENCER ERROR.
000005 ASSUME HANG,EQ,R3
000005 034443 000603 000003 JMPTST: CLR HANG ®ROPF %JUMPN SEQERR ;ERROR IF THIS JUMP WORKS /
; RESET D-PROC FLAG TO INDICATE
; NO LOOP ON TEST.
000006 013440 000000 030003 NOP %CUMPN SEQERR ;ERROR IF THIS CALL WORKS.
000007 004240 000660 100015 CLR TSTCNT @RCLR % JMP JUMP JCLEAR TSTCNT(Q) / RESET I/0 CLEAR /
;i TRY FIRST JUMP.
000010 133750 000210 130003 MoV #ERROO,UDDI %CALL SEQERR ;ERROR IF JUMP DID NOT WORK.
KDBDP KDB50.MICROCODE.,22-APR-1988 11:27:16.96
: 4
; KDBDP DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 077
i

R e
i RETURN ROUTINE
AR ]

000011 013440 000000 127777 STEP: NOP %RET i TRY FIRST RETURN.
000012 133750 0002190 100003 MoV #ERROO,UDDI % JMP SEQERR = ;ERROR IF RETURN DID NOT WORK.

B e ]

H CROM PARITY ERROR
H
B

000013 013440 000000 137777 TSCRPE: .WORD 13440,0,137777 iFORCE CROM PARITY ERROR WHEN
i DFAIL BIT IS SET BY U-PROC.

A s  E E E E

: D-PROC WAIT HERE WHILE U-PROC RUNNING SEQUENCE TEST. DFAIL TEST WILL
: H CAUSE D-PROC TO GO ALL THROUGH MEMORY THEN START EXECUTION AT
| H ‘SEQTST:’. THE D-PROC CAN STAY HERE ABOUT 116.66 MSEC (380 MILLION
| i INSTRUCTIONS) BEFORE TIMEOUT WILL OCCUR.

H

H

Q
g B s
) |oooc0o1a 113740 004360 110014 TSTHNG: MOV #LEDS, \N,DCRD %JMP TSTHNG ;LET D HANG HERE UNTIL
1 ; U-PROC SETS DFAIL BIT.
E R R T
i
i E H TEST RETURN
| N
| H
| (7)) A s ]
Q
) | 000015 013440 000000 120011 JUMP: NOP %CALL STEP iCALL ROUTINE TO SEE IF RETURN WORKS
-l i~ RETURN WORKED.
000016 013440 000000 110014 NOP % JMP TSTHNG JUMP TO HANG FOR DFAIL IN D-CROM.
000017 013440 000000 110014 NOP %JMP TSTHNG ;JUMP TO HANG FOR DFAIL IN U-CROM.
000020 013440 000000 000000 NOP iNOP TO SYNC U &8 D PROCESSORS
000021 013440 000000 000000 NOP ;i IN THE DFAIL TEST

KDBDP KDBS5O.MICROCODE.,22-APR-1988 11:27:16.96
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KDB D-PROC DIAGNOSTICS

B R T T
i

H TEST STACK WRAP AROUND
H
R R R Y

000022 ASSUME TSTHNG+8,EQ,SEQTST
;IF WE GET HERE, BOTH JMP, CALL & RET
; WORKED, ELSE
; ALU ERROR WILL RETURN TO ‘SEQERR’.
000022 033757 000004 100025 SEQTST: MOV #4,R17 % JMP 2% ;SET STACK PUSH COUNT
i LOOP HERE FOREVER IF ALU
i STACK OR NZRO FAILED.

000023 031477 010017 070023 1$: DEC\T R17 %CNZRO 1% iPUSH ‘.+1’ ON STACK 3 TIMES.
000024 030557 000010 137777 ADD #8.,R17 %RET ;RETURN HERE 3 TIMES, THEN
RETRUN TO ’“28+1‘.
000028 031457 000017 130023 2%: DEC R17 %CALL 1$ iPUSH REAL RETURN ADDRESS
; STACK TEST RETURN HERE
000026 016557 010070 100003 XOR #56.,R17\N %J2ZRO SEQERR JERROR IF R17 IS ZERO /

GO THRU HERE TWICE,

ist R17= 32. & 2nd R17:= 586.
TEST STACK WRAP-AROUND

EQUALS RETURN TO ‘1$+1°

STAY THERE 3 TIMES UNTIL STACK
WRAPS AROUND.

IF WE GET HERE, WRAP-AROUND WORKS
WORKS, ELSE RETURN TO ‘SEQERR’.
PUSH STACK FULL OF ERROR

RETURN ADDRESSES.

000027 033753 010004 037777 mov #4,R13 %RNZRO

000030 031453 000013 130052 SEQO1: DEC R13 %CALL PSTACK

KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.96
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KDB D-PROC DIAGNOSTICS

HE T T
LEVOO WILL HANG HERE
ERROR ROUTINES
Red LED codes displayed;

9 (hex) BOARD 1 BAD
A (hex) BOARD 2 BAD

Yellow LED codes displayed;
ON = NODE PASSED SELF-TEST
OFF = NODE FAILED SELF-TEST

Format of error code that will be put into the SA register;

i
H
i
i
i
i
i
; [ s eaancad
H
H
i
H
H
H
H
H

18 14 13 12 11 10 8 o

E s s s s P B

R T T T T R o s

R E E E E ] A T

B P P P P c R CODE COUNT

I 4 3 2 1 D

T
A A
1 '
! +----- 0=z Board 1 (PROC) at fault
' 4----- 1z Board 2 (SDI) at fault
1
*--- == 0= D-PROC detected error
+ee=sce-e-- 13z U-PROC detected error

R

; iBOARD 1 ERROR - RAMPE/CROMPE/TIMEOUT RETURN ADDRESS

000031 004240 000000 000000 ERRB1A: CLR TSTCNT ;ALU TEST ERROR/TSTCNT MAY HAVE GARBAGE
000032 033751 000040 000000 ERRBIE: MOV #ERRO1,DER ;CONTROL PE/ALU TEST

000033 133881 000010 000000 BIS #STEP1,DER ;SET STEP 1 TO REPORT BRD1! ERROR

000034 133744 000144 110042 MoV #<CLED4+LED2+DFAIL>,CRI %JMP ERRSET ;LEDS ‘0110’ 8 (HEX) O:zON

KDBDP KDBSO.MICROCODE.,22-APR-1988 11:27:16.986
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i iBOARD 2 ERRORS

VERSION 32

PAGE o080

KDB D-PROC DIAGNOSTICS
i
H
i

000051 004240 000000 127777

H
i
H

000052 000057 010017 040030

KDBDP KDBS5O.MICROCODE. ,

CLRTST: CLR

PSTACK: ADD\F

000038 033781 000100 100040 ERRB2E: MOV #ERRO2,DER % JMP ERRB2 iRAM PE/RAM BUFFER/RAM ERROR (ANY PROCESSOR)
000036 0337S1 000140 110040 ERRB2H: MOV #ERRO3,DER % JMP ERRB2 ;SDI/SERDES/ECC ERROR
000037 033781 000200 100040 ERRB2I: MOV #ERRO4,DER %JMP ERRB2 ;CONTROL REG TEST ERROR
9000040 133581 000012 010000 ERRB2: BIS #<{STEP1+B0OARD2>,DER JSET STEP 1 TO REPORT BRD2 ERROR
wooooat 133744 000124 000000 Mov #<LED4+LED1+DFAIL>, CRI ;LEDS ‘0101’ A (HEX) ©=0N
;iERRSET is the diagnostic error trigger point...
000042 133551 000200 130043 ERRSET: BIS #ERRBIT,DER %CALL 1$ JSET ERROR BIT IN ERROR REG
; SETUP RETURN ADDR [F VECTOR.
000043 0330S1 ooo0011 000000 1$: BIS TSTCNT,DER iSET TSTCNT(Q) IN ERROR REG
000044 033447 oooo011 130156 Mov DER, UER %CALL WAIT iSEND ERROR STATUS TO U-PROC ERROR REG /
; WAIT, BI SELF-TEST MAY NOT BE COMPLETE.
0000458 034443 000003 000000 CLR HANG ;CLEAR HANG REG SO U-PROC CAN CONTINUE.
000046 033444 004004 000000 DHANG: Mov CRI,,DCRD iSET LEDS ON BOARD 2
000047 013451 000011 000000 TST DER ;TEST D-PROC ERROR REG
000050 013440 000000 100046 NOP %JMP DHANG i LOOP HERE FOREVER...
KDBOP KDBS5O .MICROCODE. ,22-APR-1988 11 7:16.96
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R R R L ]

CLEAR TSTCNT(Q) BECAUSE IT COULD BE FILLED WITH GARBAGE AT TIME
OF INIT.

R R R ]

TSTCNT %RET ;TSTCNT(Q) = 0 (COULD BE GARBAGE)

B e S
PUSH STACK FOR STACK WRAP TEST

R R s

R17,TSTCNT %JNZRO

SEQO1 ;JUMP BACK UNTIL STACK FULL, ELSE

i INCREMENT TSTCNT(Q).

22-APR-1988 11:27:16.96
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000053 133544

000084 037180
000058 013460
000056 014471
000057 013460
000060 133764

000061 013480
000062 014471

KDBDP

DIGITAL EQUIPMENT CORP., 2901 ASSEMBLER VERSION 32 PAGE 082
KDB D-PROC DIAGNOSTICS

004003 120138

010000 160166
010000 0S0131
060011 150054
010000 170181
0143863 160266

010000 050131
060011 140060

B e )
H

H The D-PROC calls its BOARD 1 diagnostics

H
B Y

D.DIAG:
HD.TO:
HD.T1:
HD.T2: BIS #<ODDP+INDIAG>,CRI,DCRD %CALL RELES ;SET 0ODD PE & INDIAG BITS FOR U-PROC,
iAND HANG D-PROC, LET U-PROC DO UROMPE TEST.
T3: XNOR\T RO,RO %CZRO ALUTST iINITIALIZE RO TO -1 / DO ALU TEST
NOP\T %JNZRO D.END iJUMP IF ERROR
CLR\T DER, \N %JOPF T3 iLOOP IF D-PROC FLAG SET
NOP\T %CZRO DSLEDS iROTATE LED DISPLAY
T4: MOV\T #<LEDS+O0ODDP+INDIAG>,CRI,DCRD %CZRO DROMPE ;RESTORE CRI REG
i DO ROM PARITY ERROR TEST
NOP\T %JNZRO D.END iJUMP IF ERROR
CLR\T DER, \N %JOPF T4 iLOOP IF D-PROC FLAG SET

KDBSO.MICROCODE.,22-APR-1988 11:27:16.96

KDBOP

000063 013480

000064 013460
000065 013460
000066 014471

0000867 133764

000070 013460
000071 013480
000072 014471
000073 013444
000074 013447

000078 013480
000078 013460
000077 014471

000100 013460
ooo101 035564
000102 033544
000103 013440
000104 013440
000108 003740
000108 0334434
000107 054544
ooo110 133544
000111 013451

000112 013471
000113 034464

KDBDP
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KDB D-PROC DIAGNOSTICS

010000 170161

010000 170251
010000 050131
060011 150064

014363 160304

010000 160136
010000 050131
060011 150067
000004 000000
030007 010114

010000 170322
010000 050131
060011 15007S

010000 160138
014317 160354
010010 040131
050000 100111
050000 100111
000012 010000
004004 130354
000017 000000
010363 000105
000011 000000

060011 140101
010004 150114

R R R R KR A K R R KK R R K R KK R K A A KK R K K AR R R R A KRR A KK KRR X KRR AR KX R X R AR KA KRR RL R KX

H The D-PROC calls its BOARD 2 diagnostics

AR R Y

NOP\T %C2ZRO B2TST ;SEE IF BOARD 2 IS THERE
TS: NOP\T %CZRO DCRTST ;D0 CONTROL REGISTER TEST
NOP\T %JNZRO D.END ; JUMP IF ERROR
CLR\T DER, \N %JDPF TS ;LOOP IF D-PROC FLAG SET
T8: MOVAT #<LEDS+ODDP+INDIAG>,CRI,DCRD %CZRO DRAMPE ;RESTORE DCR /
i DO RAM PARITY ERROR TEST
NOP\T %CZRO RELES iHANG D-PROC, LET U-PROC DO RAM PE TEST
NOP\T %JNZRO D.END iJUMP IF ERROR
CLR\T DER, \N %JDPF T6 iLOOP IF D-PROC FLAG SET
TST CRI iARE WE IN BI FAST SELF-TEST MODE?
TST UER %JNNEG FSTST ;JUMP IF YES /
; DID THE U-PROC HAVE AN ERROR?
T7: NOP\T %CZRO RAMTST ;RAM BUFFER TEST
NOP\T %JNZRO D.END iJUMP IF ERROR
CLR\T DER, \N %JOPF T7 iLOOP IF D-PROC FLAG SET
HD.T8: NOP\T %C2ZRO RELES iHANG D-PROC, LET U-PROC DO RAM BUFFER TEST
T9: BIC\T #<(RAMPE+0PM+17>,CRI,DCRD %CZRO SDITST ;SDI INTERCONNECT TEST / DISABLE RAM PE &
; ENABLE DIAGNOSTIC WRAP PORT.
BIS\F #10,CRI %JNZRO D.END iJUMP IF ERROR, ELSE
i START TESTING WITH SDI PORT 3.
NOP %JINTEST 2% ;JUMP IF NOT LOOPING ON SDI PORTS
NOP %JINTEST 2% iJUMP IF NOT LOOPING ON SDI PORTS
1$: MoV #12,TSTCNT iLOAD TSTCNT(Q).
MoV CRI, ,DCRD %CALL SDITST ;RESTORE CRD / DO SDI PORT TEST
AND\R #17,CRI iSAVE PORT SELECT BITS /
i SELECT NEXT PORT FOR TEST.
BIS #<LEDS+ODDP+INDIAG>,CRI %JNZRO 1$ ;JUMP IF NOT DONE TESTING PORTS /
i RESTORE CRI
2%: TST DER iANY ERRORS?
CLR\T DER, \N %JDPF TS iLOOP IF D-PROC FLAG SET.
CLR\T RLL %TZRO iEND DIAGNOSTIC MODE IF NO ERROR
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B E P PP T Ty
H The D-PROC waits for BI testing to complete on BOARD 1

H
R R T

000114 133744 010363 000131 FSTST: mMov #<LEDS+ODDP+INDIAG>,CRI %JNZRO D.END ;JUMP IF ERROR /
3 ; RESTORE CONTROL REG IMAGE
000115 033444 004004 130136 MoV CRI, ,DCRD %CALL RELES iHANG D-PROC,
i LET U-PROC INIT RAM W/ 0ODD PARITY &
; WAIT FOR U-PROC TO CAUSE WR PE2 VECTOR (7782)
000116 013440 000000 120524 NOP %CALL TSTRTN JWASTE SOME TIME TO SYNC UP WITH THE U-PROC
i 000117 013440 000000 120524 NOP %CALL TSTRTN ; AFTER DOING VECTOR DURING BCI PARITY TEST.
| 000120 013440 000000 120524 NOP %CALL TSTRTN
! ooo121 013440 000000 120524 NOP %CALL TSTRTN
000122 013447 000007 000000 TST UER ;DID THE U-PROC HAVE AN ERROR?
000123 013440 010000 120136 NOP %CZRO RELES iHANG D-PROC AGAIN,
i WAIT FOR U-PROC TO CAUSE RD PE2 VECTOR (7761)
| 000124 013440 000000 120524 NOP . %CALL TSTRTN WASTE SOME TIME TO SYNC UP WITH THE U-PROC
i 000128 013440 000000 120524 NOP %CALL TSTRTN ; AFTER DOING VECTOR DURING BCI PARITY TEST.
| 000126 013447 000007 000000 TST UER iDID THE U-PROC HAVE AN ERROR?
; 000127 013440 010000 120142 NOP %CZRO TSTXL iGO TEST EXT.TEST_L CONDITION,

i i HANG D-PROC AGAIN,

! i LET U-PROC DO REST OF BI TESING

000130 034484 010004 140131 CLR\T RLL %TZRO JEND DIAGNOSTIC MODE IF NO ERROR
R R R P T Ty

i

H D END...

B R T Y

000131 013447 000007 000000 D.END: TST UER iDID THE U-PROC HAVE AN ERROR?
i 000132 013451 010011 0500456 TST\F DER %JNZRO DHANG iIF SO, HANG THE D-PROC, ELSE

i DID THE D-PROC HAVE AN ERROR?

000133 013240 010000 050040 TST\F TSTCNT %JNZRO ERRB2 :IF SO, REPORT SOMETHING WENT WRONG WITH BD 2
i WAS TSTCNT(Q) CLEARED BY U-PROC?

000134 133751 010361 100002 MoV #<LEDS+0DDP>,R11 %JZRO D.RSTRT ;REDO DIAGNOSTICS IF TSTCNT:zO /
i LEDS OFF WITH 0DD PARITY ON.

000135 033551 004300 100701 BIS #<RAMPE+OPM>,R11,DCRD %JMP D.IDLE ;ENABLE RAM PE

; GOTO REGULAR FIRMWARE.
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B Ty

LEVO1

RELEASE THE U-PROC FROM HANGING AND LET D-PROC HANG. RETURN WILL OCCUR
WHEN THE HANG REGISTER (R3) IS CLEARED.

Note: The U-PROC ERROR REGISTER (R7) will be tested on return.

)

000136 034443 000003 120524 RELES: CLR HANG %CALL TSTRTN iRELEASE U-PROC AND
WASTE ONE INSTRUCTION.
©00137 033743 000001 000000 mov #1,HANG iKEEP SOMETHING IN HANG
000140 013447 010007 137777 18 TST UER %RZRO iIF ZERO, TEST U-PROC ERROR / RETURN
000141 013443 000003 110140 TST HANG %JMP 18 iSEE IF PROC SHOULD LEAVE LOOP?

AP R T T R T EE T e
LEVO1

This routine tests the EXT.TEST_L condition to determine if the
diagnostic should use a special RELEASE routine for executing the BI
or Q Bus MEMORY test in the manufacturing only code.

IF EXT.TEST_L CONDITION IS ALWAYS ENABLED OR DISABLED, DO THE NORMAL
RELEASE OF THE U-PROC AND LET D-PROC HANG BY JUMPING TO THE ‘RELES’
ROUTINE. RETURN TO THE MAIN PROGRAM FLOW WHEN THE HANG REGISTER (R3)
IS CLEARED.

IF EXT.TEST_L CONDITION IS TOGGLING {indicating mfg mode), DO NORMAL
RELEASE OF THE U-PROC AND LET D-PROC HANG BY CALLING THE ‘RELES’
ROUTINE. RETURN TO THIS ROUTINE WHEN THE HANG REGISTER (R3) IS
CLEARED. NOW WAIT FOR THE U-PROC TO COMPLETE THE BI MEMORY TEST BY
WAITING FOR R11 (DER) TO BE NON-ZERO.

[=]
<
2
d

i
i
B
H
H
H
H
H
i

i
R R T

LSCS FORM

000142 013440 050000 100144 TSTXL: NoP %JNTEST 1$ iCHECK EXT.TEST_L FOR TOGGLE MODE

000143 013440 050000 010136 NOP %JTEST RELES iRELEASE IF EXT.TEST_L DID NOT TOGGLE AND
i RETURN FROM RELEASE ROUTINE.

000144 013440 050000 100136 1$: NOP %JNTEST RELES JRELEASE IF EXT.TEST_L DID NOT TOGGLE AND
i RETURN FROM RELEASE ROUTINE.

000148 013440 000000 130136 NOP %CALL RELES ;HANG D-PROC AGAIN,
i LET U-PROC DO SOME BI TESING AND
; RETURN HERE TO DO GET INTO THE

©C0146 ©13451 000011 000000 TST R1 i SPECIAL WAIT LOOP.
000147 034471 o10011 040136 28$: CLRA\T R11 %JNZRO RELES iIF 2ERO, TEST U-PROC ERROR / RETURN
/000150 013451 000011 100147 TST R11 % JMP 2% iWE ARE IN A SPECIAL TEST MODE., SO

i WAIT FOR R11 TO CHANGE
R R e T T T P R ey

i
iLEVO1
i ROTATE LED DISPLAY
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KDB D-PROC DIAGNOSTICS

i
H
H
i
H
i
:
H
H
H

000151 133742 000020 000000 DSLEDS: MOV
1$:

000152 013471 030011 167777
000183 035144 004002 130156
000154 033144 004002 000000
000188 073442 000002 110182
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TO SHOW THAT THEY DO FLASH AND THAT THE CODE IS WORKING

LEDS 3 4 2 1
off off off on
off of ¢ on off
off on off off
on of § off off
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