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PREFACE

This manual contains a complete listing of MPE V UB Delta-1 {(Version G.02.01) microcode for the HP
3000 Series 64/68/70 computers. It is intended to be used by Hewlett-Packard TSEs, SEs, CEs, and other
support personnel for troubleshooting purposes. The manual listing is divided into fourteen major parts
which are listed in the table of contents. Miscellaneous commands and smaller code groups will be found
between sections as a result of the page-segmented microcode architecture.

OCT 86
vi



AGE 1 HP 3000 Se:les 54/68/70 chrocode 10/ 2/86 9:26 AM
RECORD CS LEEE SRR ER] LU ARARANR REANNKARAARRAR ALY B KRR AN A A RRA AR RR
DDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

SLLUT

AR ARAARARAARR AR RAN AR AN A AR A RRARRRXARNRARARARARNNARARRR RN AR R RN AR Xk AR
.

.

an

aan

RN ICF/55 Microprogram

e Version with CST extension 8k

See location !11 for embedded version number

REV 0709A 7/9/82 CHANGED DIMS (DEFERRED INTERRU?T SUBROUTINE)
THAT THE CPU WILL GO BUSY WHEN ENTERIN ND
CHECK FOR MSG INTERRUPT BEFORE EXITING

REV 0831A 8/31/82 CHANGED IN CLD! TO READ 2ND BYTE OF COLDLOAD
DEVICE ID AND DO UNLISTEM/UNTALK TO HPIB.
FIX FOR IOWA CITY PROBLEM WITH BFD COLDLOAD

REV 0903A 9/3/82 CHANGED CMPS/CMPT COBOL INSTRUCTION TO FIX
COMPARE OF LONG TO SHORT (SR 33445, BOEING).

*** CHANGES FOR CST EXTENSION MADE TO MICROCODE ***
FECTED INSTRUCTIONS PCAL EXIT, IXIT.SCAL
L .XBR,PARC LST ,LAP
ALSO "AFFECTS: INT8 INT9 CLFN,STTV,CSTV.

REV PRO118A 1/18/83 CHANGED IN STOREBYTE SBS&SBD (SR 4700-15545)
FIX IN MPYD(SRD1) SR 9999-201353,4700-021048

REV PR2305A 2/4/83 CHANGED IN MWOL TO FIX MVBW BOUNDS CHECKING
BUG. SR 4700-15461 LONGS DRUGS. ALSO CHANGED

MAONF OORNRVARWN~OORNDIVAWN-ODERNDU WA

2000 03 0 LI LIRI NINININI NI NI NI NI N e e b 1= o b e b e

P R R R R T I I A B TN

SH R B X R R B R RN R EEEE RN SR RN REEE R E R R REE RN AR RN AR R
. »

37 BNDV AND NRM TO REPORT PARM IN SPOA CORRECTLY
38 SR 21287, FOUND BY RON JONAS. ALSO CHANGED

23 MICROCODE REV CODE TO BE STANDARD HP DATECODE
41 REV PR2306A 2/8/83 CHANGED IN DUMP TO WRITE SP1B (HALT CODE) TO
:g MEM LOC %1514 FOR DPAN. SR 324

44 REV 2307A 3/9/83 CHANGED IN ALGN AND VMLD TO HANDLE CASE IN

45 WHICH THE LAST BYTE OF THE SOURCE FIELD

46 SHARES THE WORD WITH THE FIRST BYTE OF THE

a7 FIELD. ALSO FIXED BUG IN SETTING O'PUNCH/

48 NOT O'PUNCH XR2 FLAG. SR4700-034223(EBI CORP)
49 ALSO FIXED MDWO SO THAT THE SIGNIFICANCE

g? TRIGGER IS SET CORRECTLY. SR 4700-24075

52 REV PR2310A 3/29/83 CHANGED IN ALGN TO BACK OUT 2307 CHANGE TO

53 N OVERPUNCH-XRB2 LOGIC. FIXED,IN 'FILL' TO

gg N CORRECTLY HANDLE OVERPUNCH CONDITIONS

56 * REV PR2311A 4/5/83 CHANGED IN MWOL TO LEAVE THE TOS REGS WITH

57 . CORRECT VALUES IF TRAP TAKEN AND NO BNDV



C.
ADDR

S,

Xk X R KRN N AR AR K EE R B R R R KA A K R B A R R AR AR R R R E R I R AR R RI R AR R N RN R R AR R

REV

REV

REV

REV

REV

REV

REV

REV

REV
REV

REV

HP 3000 Serlet 3‘/88/70 Microcode

ARAALANRRAR

PR2312A

Cx2314A

CX2317A

CX2318A

CX2319A

CX2320A

CX2324A

CX2326A

CX2328A
CX2330A

CX2332A

RRXRRAR RRXKRARRRRRKRR ALY

4/19/83 CHANGED CRTW TO CLEAR XRB101 ON COLDLOAD TO
DISABLE DCU LOGGING INTS UNTIL ENABLE BY MPE

5/23/83 INITIAL RELEASE OF CST EXTENSION MICROCODE
INCLUDES FIX TO ENDP IN WHICH THE WRONG ALU
WAS CALLED OUT--RESULTING IN ALWAYS LOGICAL
MAP MODE FOR THIS INSTRUCTION.

7/11/83 FIXED LAP & LAIP FOR STACK HANDLING PR

WHEN PUSHING TO Z+1. FORMERLY ALLOWED TH

7/12/783 FIXED IN PSHM AND PSM2 TO STACK OVERFLOW
ALSO FIXED IN PCL7 TO FIX MAPFLAG PROBLEM.

8/9/33 FIXED IN MMAP TO REWRITE XRAlZ WITH 4000H
ON POWERFAIL RESTART ALSO CHANGED IN SIOl
AND CCPP TO REMOVE ALL USE OF RWX6 SPECIAL-A
(WHICH DOES NOT WORK DUE TO HARDWARE PROBLEM)
REPLACED W/ ROX3. KANSAS CITY/3M/DMD PROBLEM
WITH I0OB CACHING. ALSO REARRANGED PARC TO DO
AUDIT TRAIL FOR DEBUG OF POSSIBLE HDWE PROB.

8/10/83 REMOVED AUDIT TRAIL IN PARC INSTRUCTION
LEFT PARC REARRANGED AS IN PR2319A. THIS IS
TO GET ARQUND A HDWE PROBLEM WHICH SEEMS TO
CAUSE FAILURE BASED ON WHERE IN WCS THE CODE
RESIDES. EXACT CAUSE OF FAILURE IS UNKNOWN.

9/29/83 MODIFIED MMAP TO DELETE CHANGE OF CX2319A
WHICH CAUSED PFAIL T0 DIE CHANGED PON TO
WRITE 4000 INTO XR12. CHANGED ENDP TO GET
AROUND POSSIBLE HDWE PROBLEM WITH LITERALS.
ALSO FIXED XEQ TO BACK UP P ON STACK O'FLOW
ALSO FIXED BUG IN ABSD FOUND IN DESK CHECK

10/17/83 FIXED IN LAIP TO ADD A NOP LINE SO THAT SF1
WILL NOT BE KILLED BY FAKE NEX

11/16/83 FIXED PCL3 CHECK FOR SEG > #ENTS

11/29/83 FIXED READ STATUS COMMAND IN CS30 DISC CHANL
PROGRAM USED FOR LOADS., STARTS, AND DUMPS.
WAS 00, SHOULD HAVE BEEN OD. ALSO FIXED MvBw
TEST FOR SPLIT STACK. SHOULD HAVE USED "SUB"
NOT "CAD" ALSO FIXED BUG IN ENDP WHERE WE
GOT A BOUNDS VIOLATION WHEN WE SHOULDN'T
HAVE AFTER A NON-MATCHING PARAGRAPH NUMBER.

12/10/83 Added two NOP lines after ABSD to stop
WCS PARITY ERRORS from ABSD during micro-
instruction pre-fetch cycles

EoE xR R FR R RN R R R EE R R R B E R R EEEE DK E R R EE N RE NN K EEERER RN DR SR RN RN

REXXAXRNRR MK AN

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

10/ 2/86

9:26 AM



PAGE 3 HP 3000 Ser:es 64/68/70 Mlcrocode 10/ 2/86 9:26 AM

RECORD c.S KRAAMKAKKAR AL AR KR KRN HAKKARIARARR AL B MAXAAMAXRRRAKAR

ADDR LABL RREG SREG FUMC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

REV CX2334A 1/14/84 Fixed DUMP failure after “"Invalid Address -- *
Module 5" errors. (Note: NIR will be invalid *
in DUMPs made after this kind of sytem error)*
Added DSJ to channel program for mag tape *
after read of transfer count to keep Antelope*
and Buckhorn happy during Loads and Starts
Also, fixed CSEG problem with NRPGMSEGS.

REV CX2336A 2/24/84 Fixed CSEG problem with LSTT address

REV CX2420A 6/1/84 Fixed CVDB in response to SR#'s 4700-099259,
4700-069906, and 9999-201617. Also fixed
the SLD instruction (SR% 4700-105114)

REV CX2428A 7/30/84 Fixed Bounds Violation problem in response
to SR# 4700-13326 (Anderson College).

REV CX2511A 3/19/85 Changed C5-80 channel program (used by Start,
Load, & Dump) to begin wilth Device Identify
instead of gelected Device Clear This is in
response to the 7933/5 HPIB <Clear> <Clear>
disc spindown problem due to the 793X MR 5.0
microcode changes that make a <Clear> do a
recalibrate.

z
o

*

e ey S e e et i e
BABDBLLLLYWLWEWLE WFINNRIRNIRIRIRININ b v e p e
BUN~OBIUNIRWUN~OOXNRNAEVN=OODNDUTE

REV CX2518A 5/16/85 FIXED 'BNDE RSB’ INTERACTION PROBLEM IN LDWC
CJS/EBD (BNDE WAS NOT BEING PROCESSED PROPERLY)
7/29/85 Fixed generalized BNDE/RSB problem with TICB
EBD/BEL construct to slow the RSB down, some places

drop the RSB down one line if not slower.

/8% Re-wrote FLSH {the FLUSH instruction) to

REV CX2527A 8/6
cJs flush the new 128Kb cache or the old cache.
11/
JLT

P e
anbn
@OV

REV CX2545A 85 Second release to U-MIT. Fixes the MM-3000
BD CSD COBOLII hang, and SUPRTEST ABORT problems
SR#S 4700189167, 4700190629, AND 47001913 9.
Suspected cause: pipeline interact
TICB (skip) construct on RSB/BNDE (STATE FARM)
REV TX2553A 12/30/85 Added XP performance enhancement microcode.
MRG/BEL This includes: new LST/SST ISTR,ERON, ERXT,
JLT/EBD XGDB,TIMR,TMRQ,MSTA and ENPF. These changes
don' i appear until the "Enable Performance”
{ENPF) instruction has been executed. Also
added a feature to DUMP which puts the ucode
datecode into the word at memory location
SYSGLOB Extension %20 so it can be printed.
Commentary is at header of each instruction

6/86 Documentation update. Also added NOPs to
each code break so never causes freezes.

1
L
3/86 Fixed a bug in ERXT in the section of code
T that deals with aborting processes.

REV CX2603A

*
x
x
*
*
x
*
x
*
x
*
x
x
x
*
x
*
*
.
"
X
x
*
*
*
®
»
x
: REV TX2526A
*
»
*
x
x
*
x
*
x
*
*
*
x
*
*
*
*
"
x
*
x
*
*
x
»
*

X H Mk H H R E R KX K R XX F N E B K F RN EEE N RN R EEENE R EX N EEEE R K KRR

e b b e e bt b s e bt n e e e e e e b
PO THNOAIIDOVUILANULIUTUNU &
DRNDNBLWN=OWENDI BN OO

1
B
REV CX2604A 1§



IRINT

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

B R OB R OE R E R PR RN RN EEERER AR DK SRR W N

HP 3000 Sarxos 64/68/70 Mlcro:ode

AEERR AR L RRARENRARRE  RAARAKRAKARAN Al B RARARNARRNRANR

REV CX260SA 1/30/86 Fixed the version save code in dump, turning
off WCS parity checking when we grab the
version number from location 11 as it enters
the pipeline Parity checking turned back on
immediately following this by the JSB/RSB.

REV CX2606A 2/10/86 Fixed ERXT so that it passes the correct
JLT parameters to Abort.

REV CXA606A 8/18/86 Fixed CVBD to call LEN with correct
cyYL parameters.

REV CX2825A 6/17/86 Fixed the routine TCLK in order to be able to
JLT keep track of time correctly even when the

systems are flushing constantly.

REV CX2635A 8/26/86 Second release to UB-MIT. Contains fixes to

CYL/JLT SR's concerning the following routines:
PCAL, PCL3, DCMD, IOMS, EBND, EFOV, XBR,
ASEG, ALGN. SETR. AND CVBD. Also contains
the Prarie on)ect changes that allow the
HP9144 to be used as a coldload device, the
fix to TCLK that fixes the problem of time
loss in S70 A systems, and the fix to the
7JMB hang problem

REV CX2638A g{%&/se Documentation update for 2635.

BN N R N E N R B EE R EREREEENNNEWEENE RN

AR R AR A A AN AN AR AR AR R AR RN AR AR AR AR AN AR AN AR RN AN AN AN RN KRR AR AR R A RN KR AN N

10/ 2/8¢

9:26 AM



NRRNRRRRNRRNRRNRNRRNRNRNNRNNRNRNNR

WL WD W WQRININNIRINIRI R e b bt b b o b b e
PDPUIBWN—OONDINON - QOXNDBWN I~

Absolute Enlry Points 10/ 2/86 8:26 AM

c.s XAANKARRKRR ALY RAKAKKRNNKN  AARARANKRRARNR A[ U B BAKKANRRARRRNR

ADDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

ROAA R KR K R R K R R R K K A R RN AR K R R R AR AR R KA A KK AR AR AR KR AR A AR AR R R AR AR AR A RN

» x
: Unimplemented Instruction Entry Point :
SN A Rk ek e A e ek e Rk ke sk sk e ok ok ek ok ok Rk e R ok AN R R s e ok o e R A Rk R ok Rk kR R ok R ok R Kk X
N
0000 IRAP JSZ TRP UNC ADD Unimplemented instruction entry point
AR Rk N e Rk Ak e R A ok gk ok ks s ke 0k Rk ok e ok i e ok ke ok ok ok ok R e e R R kO
] *
: Power On Entry Point :
RAA KK R RN R R A R R R R R R N R R A R R R R R A sk kR R R R Rk R Rk e R AR A R R e Rk Rk R R R R Rk Rk Rk A AR
-
0001 fONE ce0s ADDL RA JSL  PON UNC Power on entry point; RA := @ZI
ARARAAAKAKARNRKAKARAAANARARANARARARRAARAA AN RARRANRA AR AR R AR ARAR KR AR AN
* »
: Cold load entry point x
»

AANR AN AR R AR AR AR KR ARAARNRAN AR RN R KK AR ARAN RN AR IR ANHA MR R R AR RN AR AR KRR R K

.

0002 CLDE INC XR15 JSL CKSM BNKD NF 1 Set LOAD bit in XRALS5; BNKD := O {for #CKSM)

checksum WCS & LUT and initialize module
ap if n;; comlng from the STRT instr'n

0003 R ADD X JSL  LOAD BKX3 UNC 0; BK ;= 0, go to cold load routine
M A R R R R AN RO R R R R R R R A o e R R ok R ok e N e e s ok e kR ko o ok e
N .
: Dump entry point :
ARRAARARANNKAANRARRKANRRAARRARNRNRRRRARARNKARRARN AR AR R AN R AR KRR AN KRR R RN N N
*

0004 DMPE INC LSL XR15 JSZ PSHA BKX3 SRNZ FmptE 708 registers. BKX3 := 0

0005 JSZ DM UNC ADD SF4B UMP bit in XR15; BKX4 := 0, go dump it



0006
0007

NOP Instruction 10/ 2/86
Il * ALU

TRRRERRER ARANKNRKRRE  ARKRAKRKRNRRR ALU B TAXARRKRAARE AR
LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
AR R A KA A AR AR AR RA AR R R K KA R AR RA NN AR AR RA AR RN RRRARRRRAKRRRRN KRR R AR R

* NOP (No Operation) Instruction *
Ar kR KRR ARRAR R AR AR R ARR AN A RRAN AR R RA AR AR RARAAK AR R ARARRARR AR A AN R h AN AA

*
$LUT INSTR=NOP:0 000 000 000 xxx xxx, ENTRY=NOP,6 DSPL=6
NOP ADD ADD NOP instructio

n
NEXT ADD ADD STFF NEXT STFF in case of BCCNM;

9:26 AM

NEXT



Code to Pull TOS 10/ 2/86 9:26 AM

REEORD c.s ANKRMNAKARN AL A RXRARAKKAKR  RARKAKKAAKNKARR AL B KNARARRARKARAAR

ILABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

TR R R o AR R R Rk Rk A ok Rk ok ok i e K R R ke Ak kR ok ok R ok ok Kk R R ek R R R Ok Tk
b PULM pulls the top of the stack in memory and places it in *
" the bottom of the stack in registers. PULM checks for stack *
" underflow and therefore should be called before changing *

" the stack or any software known registers *
TR AR R Ak R A R A AR R R A ek ok R R R R Kk Ak ok R Rk ok e T ko sk Tk ok ok e R kR R Rk AR ek ko kR ke

n

252

253

254

255

256

259 0008 PULM SM ADD ROS FFFF SM ADDL SM Read TOS in memory. := SM - 1

261 0009 UBA Q Jszc sTUL NCRY SR ADD CTR INSR STUN if not (SM > Q) JSB to entry which
263 increments SM and decrements SR;

264 CTR := SR for REGN store. inc SR

28? 000A . OPA ADD REGN SP38 ADD RSB REGN := TOS in memory; UBB := SP3B, RSB
%gﬁ HAAMRKARARARANRRARARARNNRR KRR R KR ARA AR AR A KRR ARARRRARRRRARRIRRRAAA RN &

269 " PUL2 pulls two locations from the top of stack in memory ®

270 " into the TOS registers. PUL2 checks for stack underflow and x

271 " therefore should be called before changing the stack or any *

272 " software known registevsA »

273 HAAKRRKRARK AR KRR R KR AR KRR R RN RRR KA R IR KRR ARARAA KRR AR RRAKRKRIRRNRNNAAR

274

g;g 000B PUL2 M ADD ROS FFFF SM ADDL M

278

279 Read TOS in memory SM := SM - 1

280 oooc UBA CAD RH ROS SR ADD CTR INSR Read (TO - ) in memory;

282 CTR SR for REGN store, inc SR

283 000D OPA  ADD REGN uBA Q CAD ICTR NEG GN TOS in memory; Inc CTR for next REGN
285 Skip it not ({SM - 1) )

286 000E OPA  ADD REGN RH CAD SM INSR RSB REGN := (TOS - 1} in memory, SM = SM - 2,
288 inc SR, return

289 000F UBA JSZ STUN UNC SM INC SM DCSR UBA := QDWN, stack underflow;

291 Restore SM and SR



PAGE 8 Overhead Line Tl!ge( for Inierrup!s 10/ 2/86 9:26 AM

RECORD cC.S. Kk kRN R R KR LR TS ¥ [AERE SRR EEY AL [EEENEEERER R
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
293 *
294 %0010
295 *
296 RARKARKAM KRR R A AR AR R A AR ARRRR R ARANKRARAAARARN RN R ARR R AR RRANANANARNRN AR
297 bl The following line is for interrupts detected before *
298 * executxng the left stackop of a paired stackop instructi *
299 LEEEEREREEER NS l!ﬁllﬂnin!ltlkttltnlﬁ!l&tiﬁu.tnlt!ntllnnillltﬁ ! tlk!ll
300 *
301 0010 IR JSZ IRH UNC ADD Jump to interrupt handler
»
ggg AR ARA AR A RA R AR R AR R AR R AN KRR A AN AR AR R RANAAANAR N RARRR AR AR AR A RA R AR R R R AW
305 * This location is used to communicate information to the DCU. *
306 * It should never be executed nor pulled into the pipeline. *
307 * Do not modify this location without knowing what the DCU is *
308 " expecting to find here. The FUNC & SFNC fields contain a *
309 - date code in the form MMDDVb, i.e., 0929M *
310 lltltltntn'lnulnﬂl!ltnlnnIt(nttlliiﬁtiﬁﬁtﬂnﬁntlﬂﬁkl!ﬂi!l!!lnllllll!tlﬂ
311 *
312 0011 . 4D4A 4D20 2638 5820 CON ASCII data for the DCU
g%g e e ok ke e e e Ak e R ek R R R R R R R R At o kS Rk ok ek kK
316 * The following line is for interrupts detected before any »
317 . instruction other than a paired stackop. P is decremented *
318 » by one before lumplng to the interrupt handler. *
319 RAR AR RAR AR AN AR AN R A H R AR R K AR KA KAAR N AN AR NN R AR AN AR AR A AR AR AN AR RN KRR N KRR
320 *
321 0012 IRD JSZ IRH UNC  FFFF P ADDL P JSB for interrupt; P := P - 1




0013

0014

0015
0016

0017

SR Pread usi Routines

XK KRR KX ALU A RAXAXAXRNAKR  KAKRKRKARKARARAR A[J B AXMANNRKKKRRNA

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

AR KRR KRR ARARARKRRNK AR AR KA R AR AR KR KRR AR AR AR AR AN IR R AR A KRR ARk Ak

» *
" There are two identical copies of the SR preadaust routine. *
" It the instruction in NIR is not a paired stac og then the *
" +ump target of the overhead line is incremented by two. *
" he second copy of the routine handles this case. The *
: preceeding overhead line is: :
: SM JSZ SRPA ROBS FFFF SM ADDL SM :
kA e ok Ak ek R e ok T Rk s ok ok o e ok ok sk kR ok Rk R 0k Ok R A R e e sk ok e e R R R kR KR R R K
*
§RPU JSZ STNU UNC SM  INC SM  DCSR
?DO!A
SRPA UBA Q JSZC SRPU NEG SR ADD CTR INSR

ADD NEXT OPB ADD REGN STFF

UBA Q JSZC SRPU NEG SR ADD CTR INSR
ADD NEXT oP8 ADD REGN STFF

COMMENT

Jump; SM :=

JSB if ISM

10/ 2/86

SM + 1,

<= Q) for

CTR = SR or REGN
NEXT,; REGN := TOS in
JSB if (SM <= Q) for

P, M and SR need

CTR SR for REGN

NEXT; REGN := TOS in

9:26 AM

decrement SR

stack underflow
to be adjusted):

store,
memory,

inc SR
STFF for BCCnm

stack underflow
to be adjusted)

store,
memory .

inc SR
STFF for BCCnm



C.S.
ADDR

0018

Q019
001A

Rau!ines-to Push TOS

ISLTILES ALU A *A %A Rkassks Akt mxxxsn ALY B *Rrksssdknan

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

AARKRRARANARN AN ANARRARNA AR ANR R AR A RRRRNRA AR KRR R AR AR R KR RN N AR RN AR RN R

* PSHM pushes the bottom of the stack in the TOS registers *
* onto the top of the stack in memory. PSHM checks for stack *
* overflow and should therefore be called before changing *
* the stack or any software known re?isters. *
Aok ok ok A R R R R R Rk ke kR AAHRRAR AR KR RRRRNAN R AR RN R AR AR
*
PSHM M INC WRS SM INC SM  DCSR F5B
QDWN ADD DATA Z SREG JSZC STOlL NEG
RH ADD SP38 ADD RSB
dew ek sk e kA sk ok ok ke e ok ok ke ke R o A o A R R R o A sk kR ok ok e ek ok ok kK ke R
* PSM2 pushes the bottom two TOS registers onto the top of the *
" stack in memory PSHM checks for stack overflow and should *

* therefore be called before changing the stack or any software :

* known registers
KRR KKK R AR R AKX R A I A RAR KA AR KR A A RN AN A RARRANAARA AR A AR A RRA R R RRR AR R R R AR AN &

*

PSM2 SM INC WRS ADD DCSR
QOWN ADD DATA UBA INC SM DCSR
QDWN ADD DATA Z SREG JSZC sTOl NEG
RH ADD SP3B ADD RSB

10/ 2/88 9:26 AM

COMMENT

wrlie at
write Qowﬂ

UBA

1= RH, UBB

[SM_+ 1}; SM := SM + 1, decrement
STOV check if from #IMS

STOV if not (Z >= new (SM))
:= SP3B, RSB

Write at (SM + 1) Decrement SR
Write QDWN,; SM
Write QDWN; STOV lf no( (Z >= new (SM))

usa

= RH; UBB

+ 2, decrement SR again

:= SP3B, RSB



PAGE 11

386

WWRIRWWW
© 0 @ D 0 2 00
WON—OO®~

QO01F
0020

0021
0022
0023
0024
0025

0026
0027

0028

LABL

Interrupt Handler

KKK RARANK AL A *ARAARARNRR

RREG SREG FUNC SFNC STOR SPSK

AAKRX AN IR R RN EEE LTI EY]

XAk K

AR AR KRR RR A AR R AR R ROR R KRR R R R Kk R K K KR Rk R R R A I R R KRR R K R K Ak R Kk R R R K K

»
"
"
"
"
"
"

HAANN AR AR R R R IR AR AR RN KRR NI R R RN RN KR RAR RN RAR KR RANXRA KRR ARk Rk A Kk KR

»

IRDN

IRH

PFWM

Interrupt Handler

Entered if a hardware interrupt was pending at the end of the
receding clock or an overflow interrupt is pending at the
eginning of the current clock. The 1ollow1ng interrupts are

processed by their bit settings in CPX1 and CPX2:

CPX1 bit set Interrupt pending

R 1 - Integer Overflow

R 2 - Bounds Violation

RH 4 - Run/Halt Switch

R 6 - TCLK Intevrugt

RH 8 - DCU Command Interrupt

R 9 - Message Interrupt

R 11 - Memory Breakpoint Interrupt

R H 12 - Power Fail Interrupt

CPX2 bit set Condition existing

6 - RUN FF

All interrupts are grocessed thru #INT8 (non-ICS) or #INT9
ICS), with external program label in SP1B and parameter in
POA, with the exception of Run/Halt Switch, DCU Command

lnierrupt and Power Fail Warning.

0500 ADDL FFFF P ADDL
JSB  IRH MEDJ UBA ADD CCPX
0200 CPX2 ANDL ADD CTR STFF
CPX1 CSL SP4A UBA JSL HMIT
0A00 ADDL RH 1120 UBA ANDL
SP4A JSB IRO NEG UBB JSL RMIT
CPX1 JSB IMS MSGI UBA UBA JSB BNDV
0008 CPXL ANDL SPaa 0400 SP4A ANDL
UBA ADD JSL  TCLK BKX3
JSB  UEXI UNC SP4A JSB PFW

"
*
*
*
*
*
*
*
*
*
*
»
K
*
»
»
*
*
*
*
*
»
*
®
*
*
*
*
*

ZERO

NZRO
NEG

ZERO
UNC

NZRO

RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

10/ 2/86 9:26 AM
UBA := mask for FAKENEXT; P = 1
Wait one clock so th t FAKENEXT does not
inhibit STFF FAKENEXT initializes flags
UBA := RUNFF; et 0, STFF in case CIR is
a
SP4A := UBA := CPXl & csl(l);

Jump if a halt mode interrupt

RH .= mask to clear TCLK interrupt:
UBB := run mode interrupts

Jump if run mode interrupt else
jump if integer overflow

Else ]ump if bounds violation else
i if message interrupt

SPAA = PFWINT Sk:p if not TCLK interrupt

UBA := PFNINT (for $IMS) ;

B X3 = ; g if TCLK interrupt

Jume ower interrupt else

SHALT if any other interrupt



Set SR to Recover Stack 10/ 2/86 9:26 AM

c.S AxxARKRRNAN ALY ARAAKARRRNR  KKKRNRAAKEKRRR Al B NRRRAKRAARXAK MU

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

AAAKKAAARAR AR AR AR AR AR AR RN R A AR KRR AR KR RKR AR AR AR RARR AR K AR AN NS R R AR R R RRA NN

» A
* Set SR to Recover Stack Module *
" L3

ARARAKXAARARRAA AR AR RAAARRAARK AR R AR R R AN K RRN AN R R A AR RRRA KRR AN AR AR A AR Rk ARk kA

*
0029 STSR ADD SR REPC CLSR ZERO ; UBB := SR, REPC if <> O, SR := ESR .= 0
002A ADD uss CAD INSR ZERO ; Increment SR & ESR



PAGE 13 Non-ICS Type Interrup!s 10/ 2/86 9:26 AM

RECORD CS LERENE R RS LEREE RS E Y] LEE RSN RREY ALU B LR RS RS EE RN TS
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
456 Ko e A R T KRR e Kk ok e R kR TR o e ek kR e ok ke Rk kot R R R R Rk R R R R R R R RN R R R R R RN RR A K
a57 * "
458 * Non-ICS Type Interrupt entry n
459 * »
460 * Entered if a non-ICS type hardware or firmware »
45% « interrupt is detected. This module will: t
a6 * "
463 * INT8 -> 1) Empty TOS registers "
464 * 2) Write a four word stack marker "
465 * IRL -> 3) Place parameter on top of user’'s stack "
466 » 4) Set STATUS to privileged mode and code "
467 " segment# 1 (ININ) "
468 » 5) If from #BNDV then clear interrupt bit in "
469 » X1 "
470 * 6) Place CIR into X register »
271 * Go set up code segment #1 (%PCL3) "
4;:2; AR HAAEKRAR R ARARA R AR EARNKRARNRNR R RRAA NN RN KRR R AN R kR AR AR R A AR R Ak ok ko kN
474 *
475 0028 INTS8 SM INC WRS SR SM REPC SM DCSR SRZ YRGA := SM + 1 for write; SM := SM + SR
a77 no2c QDWN ADD DATA P ADD DCSR SRLL2 Empty TOS registers to memory;UBB=P REG
479 Q002D X ADD DATA UBB PB suB CLSR Write (X) to stack marker UBB=P-PB ,SR=0
481 002E ADD uBB XR12 IOR ;UBB=P-PB IOR MAPFLAG {CSTX)
483 0N2F use ADD DATA ADD Write (delta P) WTH L/P BIT (CSTX)
485 0030 STA ADD RD DATA 0004 SM  ADDL SM Write STATUS&, RD := STATUS; SM := SM + 4
487 003 uss Q suB DATA UBB ADD Q INCN Write {(delta Q); Q := SM, set NAMER
489 0032 IR1 SM  INC WRS 8001 ADDL SP28 YRGA := SM + | for pnrameter SP2B := priv
491 mode & segment# 1 for ST ATUS
492 0033 SPOA ADD DATA usa  ADD SM CF2 NFLI  Write (parametev) SM :» SM ¢ 1, clear F2,
494 skig not from #BNDV thru STSR
495 0034 SP2B ADD STA XR14 ADD cCcPX Set STATUS, Clear internal interrupt in CPXl

497 003s CIR ADD X JSt PCL3 UNC X := CIR; Go set up segment$® 1
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RECORD
NO

511
512

C.S.
ADDR

Interrupt Control Stack Set Up Routine

AARARARKRRRAR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

AARRRRARRARRARRRRAR AR A AR R AAN RN AR KRR A AR RRARARARR AR R AR R KRR AR AR AR KA RAN KRR

RHARKMNNANN ALY A KRRRANR KA AN

ARARARARIRKARR

® L]
: Interrupt Control Stack Set Up Module :
* Called when switching from the user's stack to the *
* Interrupt Control Stack (ICS). The ICS set up *
: module will: :
* 1) Read QI and set Q "
* 2) Read ZI and set Z *
* 3} Set DL to QI *
* 4) Set the contents o( QI-6 to S-relative *
* address (S - user DB) *
* 5; Set ICSFLAG bxt in CPX2 to 1 *
: 6 Set SM to Q+2 for parameter :
AAEAARRAA AR KRR R R R AR RN A RRARAA AR RN KRR AR R AR RAR R AN AN R R AR AR R AR R R AR ARk
*
ICS 0005 ADDL ADD BKX3
UBA ADD ROB3 7000 ADDL XR11
UBA INC ROB3 SM ADD RC
FFFC ADDL OPB ADD Q
UBA UBB ADD ROX3 OPB ADD 4
FFFE UBA ADDL Q ADD DL
UBA ADD WRX3 0002 Q ADDL SM
RC OPA SsUB DATA XR11 ADD CCPX RSB

10/ 2/868 9:26 AM

Address absolute 5 for QI; BKX3 := 0
I, XRBL

Read
Read
U .

Set u
(Q1-6

1

;= mask to set ICSFLAG

zt; RC " ? user's stack

I c= Q42
4], Set ICSFLAG, return
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Firmware Intevrupt Entry Points
LU LER R ]

AARARAR AR KR

LABL RREG SREG FUNC SFNC STOR SPSK

ARARKREEAARRR AL() B AAAAARNANKARKKS

RREG SREG FUNC SFNC STOR SPEC SKIP

KAA KRR RAANRAR AR KRN AN RN RAAAAR R AMRRA NN AR AN RN RAA AN KRR A RN R AR AR R A R AR AR kR Ak

Firmware Interrupt Entry Points

Called by the firmware when various conditions

are detected.

Interrupt Entry Point

BARE R R B R R R R R R R R AR SRR R R NN
1%
-
=
z

[

R I I A

These interrupts include:

Description

*
*

*

*

*

*

*

*
unimplemented instruction *
Segment Transfer Table *
Violation *
Code Segment Table Violation *
Data Segment Table Violation *
STack UNderflow *
privileged mode violation *
STack OVerflow *
STT entry UNCallable *
BouNDs Violation *
Power ON (enters from @1) *
Power Fail Warning *
ABsent Data Segment *
ABsent Code Segment A
TRaCE segment *
Non-Responding Module :
*

ARRARRRRANRNANRARAARRAARARARANARRRAARRR AR AR RR KR AN ARNRAAR A AR AN AN KA RAR AR RN

TRP ADD
PSHL ADD
SP1B ADD
STTV ADD
0OFE STA ANDL
JSB  PSHL
CSTV ADD
OOFE STA ANDL
JSB  PSHL
DSTV JSB PSHL
STUL ADD
STUN JSB  PSHL
TRPE JSB  PSHL
STO1 1000 STA ANDL
UBA STA XOR
uBB ADD
003F ADDL
RREG OPA AND

1000 STA IORL
§T02 A
STOV 1000 CPX2 ANDL
ues D

JSB INTS
UNCL SP1B ADD

UNC

UNC
UNC
UNC
UNC

ROP

ZERO

CF1

SF2
SPOA CF1

9001 ADDL sPiB
ADD CRF
JSB INTS UNC
9101 ADDL sP1B
XR12 ADD ZERQ
UBA JSB STTH ZERO
9201 ADDL SP1B
XR12 ADD ZERO
UsBa JSB CSTH ZERO
9301 ADDL SP18B
SM INC SM  DCSR
9401 ADDL SPL
9501 ADDL SP1B
FFFF P ADDL SP1B
usg ADD ROP
SP4A JSB STOV NZRO
FOO0 OPB_ ANDL ZERO
SPL1B JSB STOV P UNC
ADD
FF P ADDL P
01 ADDL SP1B
UBA JSB STOH NZRO
ADD CFaB
Al01 ADDL SsPig

10/ 2/86 9:26 AM

COMMENT

, SPIB := external label (%110001))
Clelr Fl,

Clear RFLAG
SPOA := extevnal label as parameiev Jumg
PIB .= ext label (%11040Lj (CSTX)

SEG 1 AND NOT PHYS MAPPED? (CSTX)
SYSHALT if segmentk 1 else trap

; SPIB := ext label (%111001) (CSTX)
SEG 1 AND NOT PHYS MAPPED? (CSTX)
SVSHALT 11 segment® 1 else trap
Tru“ := external label (%111401)
STU! entr& to inc sm and dec SR
Trap; = external label (%112001)
Trap SPlB i external label (%112401)
SPAA = ?h( stlckog bit, SP1B := P - 1
Clear’ righ stackop bit Reread instruction

Reread lnsirucixon into OPA alsq
Jump if ?ht stackop bit was et
RREG := vlgh stackop mask; Skip if stackop
Skip i' no right stackop
P P -1; l mp if of a st.ckop
Set righ& stac op bit kn STATUS
1 to restart instruct
On ICS7 SPIB := external ‘label 1%114001)
SPOA .= external label, clear F1;
SYSHALT if on ICS
Jump to ICS 1n1erru t. set F2 Clear F4
SPOA -= parameter , clear F1;
sp iz external label (%120401)



are In(arvupt Entry Points
RN A RARRAARANRAR ARARANANRRARK U B
SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC
ADD JSB IR1
ADD SF1 A000 ADDL
ADD 8101 ADDL
uss :gD SPOA JSB  STSR
ADDL JSL  PFWO
JSB  INTS CF1 A201 ADDL
RD  ADD STA CFl 8FO1L ADDL
JSB IRl UNC JSB INTS8
RD ADD STA CF1 ADOL ADDL
JSB IRl UNC JSB8 INTS8
ADD CFl P INC
ADD 8301 ADDL
uBB ADD SPOA JSB INTS

ARRAR AR AR AR AN

STOR SPEC SKIP

UNC
XR14
S$P1B

UNC

SF4B

BKX3 UNC
SP1B
SP1B

F2
sP18

F2
4 RONP

SP1B
UNC

10/ 2/86 9:26 AM
COMMENT

Jump to set up segment® 1

set gl (for 8IRL)
B14 := mask to clear BNDVINT in CPX1

Jum to undo EPOP's and EPSH's & enter #INTS

SPIB := external label (%100401) (230%5)
$POA=SP{B=PARM; JMP TO UNDO & INTS (2305)
. Set FA4 (for #L2PF & #IOMS
UBA = Command to go BUSY: BKX3 := O, lump
Tra o clear F1; SPIB := ext label (%121001)
STATUS :« TSTA, clear Fi;

SP1B :« external label {%117401)

Absent seg in EXIT; Abscnt seg in PCAL
STATUS := TSTA, clear
SPIB ‘= external llbel (%120001]
Trace in EXIT; Trace in
Non- respondxng module (aciually non-existing
IOA module). clear F1, Increment P & read
instr after 2nd word (I/0 pcnd )
P1B= EXT LABEL=%101 (2305}
Set up trap to seg# 1, STT# Jlnon ICS) (2305}



PAGE 17 Arithmet:c and User Traps 10/ 2/86 9:26 AM

RECORD C.S AAKRAARARRR AL A ARKRRANRRAAN  KRAKKAKARRRAN A[[] B NAAAKANRANNRAR
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
650 MR R AR R R KR ARk AR A AR R AR AR R R R R A R K R R R A A A A ok ok Rk o R ke RO R Ak kR e A R Rk kR A R R kR
651 *
65% * Arithmetic and User Trap Handler :
65 *
654 * Called by arithmetic firmware modules when the .
655 * following conditions are detected :
656 *
657 * Interrupt Entry Point Description *
658 * *
659 * TRP1 - integer overflow *
660 * TRP2 - floating point overflow *
661 " TRP3 - floating point underflow *
662 x TRP4 - inte?er divide by O *
663 * TRPS - floating point div by 0 *
664 * TRPO - decimal overflow *
665 * TRPA - invalid ascii digit *
666 * TRPD - invalid decimal digit *
667 . TRPS - invalid source count .
668 * TRPR - result count overflow "
669 * TRPZ - decimal divide by O »
* "
g;? AAARRRARKRRRAARRRAAAARAKNR A AN RARRAARAAANRA AR ARNARRRR R T A RRRRANRA AR R AR
72 *
73 0064 IRO F7FF STA ANDL STA ADD Clear overflow bit in status register
75 0065 TRP1 INC SPOA JSB UTRP UNC Integer overflow, param = 1
77 0066 TRP2 0002 ADDL SPOA JSB UTRP UNC Floating point overflow, param = 2
79 0067 TRP3 0003 ADDL SPOA JSB UTRP UNC  Floating point underflow, param = 3
81 0068 TRP4 0004 ADDL SPOA JSB UTRP UNC Integer divide by 0. param = 4
83 0069 TRP5 0005 ADDL SPOA JSB UTRP UNC Floating point divide by O, param = 5
85 006A TRPO 000B ADDL SPOA JSB UTRP UNC Decimal overflow, param = %13
87 0068 TRPA 000C ADDL SPOA JSB UTRP UNC Invalid ascii digit, param = %14
689 006C TRPD 000D ADDL SPOA JSB  UTRP UNC Invalid decimal digit, param = %1S
691 006D TRPS OO00E ADDL SPOA JSB  UTRP UNC Invalid source count, param = %16
93 006E TRPR OOOF ADDL SPOA JS8 UTRP UNC Result word count overflow, param = %17
9% 006F TRPZ 0010 ADDL SPOA JSB  UTRP UNC  Decimal divide h§ 0, param = %20
97 0070 UTRP 2000 STA ANDL 9901 ADDL SP1B Traps enabled? PIB "= ext label (%114401)
99 0071 UBA JSB STSR NZRO ADD CF1 JSB to set SR and enter #INT8 if process
01 trap enabled; Clear F1
702 0072 ADD ADD SOV NEXT If traps not enabled then set overflow bit
704 in STATUS and do NEXT instruction



PAGE 18
RECORD
NO

C.S.
ADDR

External Inlcrrupl/Chnnnel Servxce.ﬁeques( Module

ARRAARKRRAR A et

KA AR R AR AR AR RN AR AR A XA KR AR AR AKX AR RN AR AR A AR AR R A AR AR R R AN R KRN KRR AR MR A KR

ARRA KRN A

Read message in incoming buffer
Clear message interrupt flag

('10) if neither is set

ooco

8000

FFF8

SP38

1000

UBA
UBA
UBA
oPB
orPB

SP4A ADD
J

SP2B

RH
UBA

x
x
x
*
* in CPX1 is set
x
* 1)
. 2)
* 3) If CSRQ then set F2
* a)
* and process
* 5) Else if channel service
* rocess
* 6) gystem halt
*
"
IMS 0C02 ADDL
0402 ADDL
0090 ADDL SP4A
JSZ PSHM SR7
0038 UBB ANDL XR9
UBB UBB ADD SwAB HBF 2
SP1B JSZ NOSX ZERO
STA ADD LSL POS
JSB INTS® UNC
UBB XR9 ADD ZERO
RREG UBA ADD ZERO
UBB XR1S IOR XR1S
ADD
D00O ADDL RG
1000 STA ANDL
RSRT P ADD RONP
JSZ NOP UNC

JsZ
ADD
ADD

PFWM

icsQ

LSR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

RAAKAARAR KRR AR AR RN R R AR A ANRA A AN AN AR AN RN AN AR A AR AR R AR A AR AR AR R KRR R AW

External Interrupt/Channel Service Request Module

RH

SP3B

SP1B

BKXS
SP3B
SP28

SP38

Entered by interrupt handler if message interrupt flag

If external interrupt then #INT9 to set up ICS

request flag is set

BUSC
BUSC
SF58

CCPX

CCPX

BUSC

RNSP

*
x
*
*
*
.
*
*
*
*
x
*
*
»
*
«
NZRO

F2

UNC
ZERO

10/ 2/88 9:26 AM

UBA := mask to read FROM code and go BUSY;
If PFWINT then 13nore MSGI and process PF
UBA := BUSC command to read upper word;
RH :« 10C02, read FROM code, go busy
SP4A := mask fo clear MSGINT
Read upper word
Empty RG if SR = 7. SP3B := FROM code,
set F5 to xnhibxt STOV check in #PSHM
XRAS = module
SPlB i E CSRQ and IRQ b
F2 CSRQ bit; Clear MSGINT
If CSRQ then handle it else if nexther IRQ
nor CSRQ then SYSHALT, BKXS :=
Sklg if interrupts dzsabled
38 := MASK and IPOLL command
Set ug ICS if IRQ and interrupts enabled;
UBB := -1 & 1s1(3) for module# and
mask 10 set DINTFF
Skip if modules$ = 1 UBB := 18000, repeat
Shift mask in ALUB vlght until module® is
decremenled to 0 in ALUA
Al5 := vector of 1nterrupting modules
Set DINTFF (UBB =
, SP3B := write to IM 1 REGO command
Re-enable CSRQ2. leave IRQ disabled
UBA := right stackop mask; Go unBUSY
Read next instruction;
Skip if not right stackop
NEXT in two clocks; Read right stackop



PAGE 19 Deferred Interrupts 10/ 2/86 9:26 AM

RECORD c ARAMKARAKANRA ALU A AXXKARARRAR  ARKAKKARKARKR Al[J B ANKANKAARKRRNR
NO

S
ADDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

kR kR A kR R R R R s gk e R Bk R R e e kR Rk ok R R R R Rk kK R R R R R R R A R RNk ok R R R K
Deferred Interrupt Handler

Entered whenever interrupts are turned ON and DINTFF,
(deferred interrupts flipflop.,) is SET. SINCBIT = 1
if it was a deferred external interrupt.

*
*
*
*
*
x
*
1)} If SINC and TON = 1 then #CSNC *
2 XRA9 gets module number *
3 Send message to clear IRQ on module, thereby *
enabling interrupt to be retransmitted *

4) Repeat until vector after clearing *
equals zero *

5) Clear DINTFF iff SINC = 0 *
*

*

RARNRKAKRRRARA KRR RRIAARKRREA A KA R AR A AR A KRR AR R AN AR AN N ARR AR KRR KRR AR AR
*

BN RN R E N R KW

BAOONOBN-ORNAVAEON QDRI WN -

0084 DIMS 0C02 ADDL RH 000F ADDL SP2B RH:=command to read upper words; (0709)
SP2B := mask to clear DINTFF

0085 XR15 ADD LLZ POS ADD Mask upper bxte,skip if no sincbit (0709)

0086 XR1S JSB CSNC BIT8 UBA UBA ADD CTF1 Service clock interrupt if SINC and TON = 1
modules, set F1 if SINCBIT is set

0087 ADD RH ADD BUSC GO BUSY (0709)

0088 XR15 ADD LLZ ADD {0709)

0089 UBA UBA JSB DIM2 ZERO OPB ADD Jump if no deferred interrupt (Q709)
dont jumg if any bits set for interrupt
force BUSC to complete

008A 2ESC ADDL SPaA ADD SP4A. (0:8) := REGN code for !'4000, (0709)
SP4A. (8:8) := mask to enable IRQ & CSRQ;

008B JSZ PSHM SR7 UBA ADD LRZ CTR SFSB Empty RG if SR = 7;

. CTR ;= REGN code for !4000 mask, set F5 to

inhibit STOV check in #PSHM

00sc XR15 ADD SPOA CF2 XFRR BKX5 DCTR Sa;e Xg?és in SPOA, clear F2, BKX5= 0,(0709)
ec .

008D 0008 ADDL XR9 UBA REGN RPCA SP2B DCTR NZRO XRAY := module# 1. SP2B := bit 1 of inter-

rup(in? mod vector, repeat if 0. dec CTR

008E 0008 uUBA ADDL XR9 RREG REGN AND SP2B DCTR NZRO IXncrement module # until bit n of inter-
rupting module vector is set

008F JSZ NEXT MSGI 1000 ADDL SP3B Jumﬂ to NEXT if MSGINT hag&ened before going
BUSY; SP3B := write to BI REGO command

0090 SP4A ADD RLZ RG JSL  IOMS UNC RG := mask to enable IRQ and CSRQ:
Send command

0091 SPOA SP2B XOR XR15 JSB DIMS ZERO Turn off bit for module to be serviced;

Check for another deferred interrupt

0092 DIM2 JSZ NEXT MSGI ADD {07
93 RH ADD LLZ BUSC F1 . Go UNBUSY; skip if SINCBIT = 1 (a7
0094 JSZ NOP ZERO SP2B ADD CCPX Kill some time for INT; clear DINTFF

000000 G000 C0 60 00 €0 00 00 09 0O CO O 00 CO 0V 0 00 00 09 00 I I N N N NN NN NN NN NNNNNNNNNN—N
LRWLRNINNNPIRN e e e b e e O 0 O 0 QOO WOOO WO 0000 RN N~ NN~~~

BNOONNAELVFOINUTRNO® U



Deferred Clock Inie
ax ALU

ARKKKAR

rupt

ERERAAKEARA

AAARRNERR AR AR

AARRNRA A AR R R AR

10/ 2/86

LY
LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

"
*
"
»
"
.
*
«
*
"
*
«
»
*
-
*
*
*
.
*
*
=
-
»
.
.
"
"
»

AR R A RARAR AR AN ARA N AR ANR T RN R AAA AN AR R AR AR AAR RN SN AARNARRARANANRNARRA R

-

CSKNC

CSN2

Deferred Clock Interrupts
Entered from RDIMS if SINC and TON = }

on entry: DIN

interrupts ON
SINCBIT

TON

on exit:

TFF =}

z
=

SINCBIT:=

TON

n
c= TON :
if DIV'S = 0 t

1
1
DINTFF .= Q
o
0

if CLKSTAT <> 0 th
ARM 0

end;
PLABEL := X106
INTY;
end.

XR15 ADD LSL
000F ADD
RH XR1S AND
ADD
0013 ADD
ADD
OPA  JSB CSN2
OPA
JSZ INTS

001,

XR1S

SPOA CF1

NZRO

SF2

0.
hen DINTFF
en <

( iff DINT vectors = 0 )

cw 0
<< PARM

< INT caused by SINC instr >>
is zero for SINC int >>
<< INT caused by CLK rollover >>

<< PARM is time since la:tolnt »>
M

€< time since last INT

<< seg 1,
<< se

TF7F
FOOQ UBA
UBA

uBA
UBA

8COl

STT %14 >>
up ICS and PCAL plabel >>

ADDL RH

ANDL

ADD CCPX
ADD BKX3

ADD ROAZ
DD ROA3

ADD

ADD DATA
ADDL SP1B

AR AR R AR A NN R R R AR AR ARAN RN R AR AR AN AR R SRR AN AN A AR AR RANARKRR AR AR AR AN AR AR

-
n
*
»
0
-
*
*
*
*
»
*
*
«
»
*
*
*
*
*
»
.
*
*
»
»
»
=
*

NZRO

UBA := XRALS & 1

Mask to clear
Mask to clear DI
Clear SINC &
Addr of
Addr of TR; Read (S
Clear puametev.
Jump if {STAT) ¢ 0
SPOA(param) := (TR)
Serviée interrupt,

si(1
SINC &
NTFF;
TON; Clear DINTFF if DIVO

)

STAT for SINC 1n:tr

TA

9:26 AM

TON bits

Skip if DIV's <> 0

BKX3

clolr Fl; Read {TR)
., (TR) := 0 if (STAT)
set F

;= external label (1106001)

s = 0

0



PAGE 21 ICS-type Inierrupl Handler 10/ 2/886 9:26 AM

RECORD C.S. MARRARRARER ALU A RARKANAANAN  ARANRRAKRARAN ALU B ANRAARANRARARN

NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

889 A A Ak R R K R AR K R e Ak R R o R R ok R R R ok o R R AR R R R R kR R R R R R Rk

890 * *

891 * ICS-type Interrupt Entry *

892 * .

893 » Entered if an ICS- t{pe hardware or firmware interrupt is »

894 * detected. #INTY wi *

895 * *

896 * 1 Empty TOS registers *

897 * 2 Write a four word stack marker *

898 * 3) Write stack DB-bank and DB-address to user’'s stack "

899 * 4) Set S-bank to zero *

900 * 5) If not on ICS then set up ICS *

gg% : 6) Process external interrupt if F2 is not set :

382 . Jump to ®IR1 which will: :

905 * 7) Clear internal hardware interrupt in CPX1 *

906 * 8) Place parameter on ICS *

907 * 9) Place CIR in X registe *

908 * 0) Set up code segment# 1 (ININ] *

x "

g?g AARKAKAANRARARKAARRAAARRKIRRRA AN A AR A AARNA AR AR KRN ARAANARARNA KRN RR AR AR A ANk RN

911 *

912 009E INTQ SM INC WRS SR SM  REPC SM  DCSR SRZ Set up write @ SM+1; SM := SR + SM

914 009F QDWN ADD DATA P ADD DCSR SRL2 Empty TOS reglsters lo memor UBB P REG
916 OCAOQ X ADD DATA UBB PB suB CLSR Write (X); uBB := P PB C

918 O0AlL ADD UBB XR12 IOR ; UBB=P- PB 10R MAPFLAG (CSTX}
920 0CA2 use ADD DATA 0006 SM ADDL SM Write (delta P) UBB := SM := SM + 6 (CSTX})
922 00A3 STA ADD RD DATA 0004 SM ADDL Q Write (STATUS), RD .= STATUS (for ®IXT3),
924 Q = UBB := old SM + 4

925 00A4 1000 ADDL SPaA uUBe Q XFRR WRS SP4A := 11000; SREG := old Q, write @ SM+4
327 00AS5 RREG CPX2 AND NZRO RREG SREG SUB SP2B DATA Skip if ICSFLAG; SP2B := delta Q, write it
929 00A8 IcsS UNC BNKD ADD RH DATA Set up ICS if not ICSFLAG: RH := BNKD, write
931 0CA7 CPX2 ADD SWAB EVEN DB ADD DATA NF48 Sklg if not in Dispatcher; Write (DB)

933 ip if not starting Dispatcher

934 00A8 JSB  INSD UNC JSL  IXT4 BNKS UNC Jump if starting Dlspalcher else

936 sb if in Dispatcher; BNKS := 0

937 00A9 3FFF ADDL JSB IRX BNKS NF2 UBA := mask for setting FSS; BNKS := O,
939 process external interrupts if not F2
940 00AA RH JSB IRL NZRO UBA INC CCPX Jump if BNKD <> 0; Set FSS (UBB = 14000)
942 00AB JSB  IRL UNC UBB SP4A IOR CCPX Jump to finish ug; Clear FSS (UBB = 15000)
944 O0AC INSD OFO0O0 ADDL 8000 SP2B IORL UBA := mask to clear DISPFLAG:

946 UBB := delta Q with bit 0 set

947 00AD UBB ADD DATA UBA ADD CCPX RSB Write delta Q; Clear Dispatcher flag, RSB
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RECORD c S LEEER RS E ) !ll!l!!l! LEEEEERESEENEY AL IEEEEREREEE NS
LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

950 AAKAKRRRAAN R AR AARR R A AR AR AR AR R R R A AR RRAARAARNAAARA AR AN RRA AN T RAK AR RN R RN

951 *

92% . EXTERNAL INTERRUPT HANDLER .

g

954 * Entered after saving user’'s environment on his *

sgg * stack and interrupt handler has set up the ICS. :

9 N

957 * 1) Issue IPOLL command to determine the channel which *

958 . had the interrupt. Note the system halt if no *

959 » channel respondxng *

980 * 2) Issue OBII command to highest channel resgondin? *

961 * to IPOLL command to determine device which had the *

962 * interrupt. *

963 " 3) Set DB bank to zero and DB register from Device ol

964 * Reference Table entr¥ 1. *

965 * 4) Set Status register to privileged mode and enable *

966 * interrupts. *

967 * 5) Push Module/Channel/Device number on top of ICS. *

968 * 6) Clear messa?e interrupt and save CIR in X register. *

969 * 7) Get external program label from DRT entry 2. *

970 : 8) Go set up code segment for external interrupt. :

973 *

974 O0DAE IRX 0050 ADDL SPA&A JSL IOMS CTR UNC SP4A : = uodc to clear FSS (to be swapped)
976 CTRS (8:8):=0, send IPOLL command

977 00AF RG RG JSB  NCHL ZERO ADD BKX3 CCTX No channsl respond:ni: clear CTX, BKX3;

Q79 Repeat if not channel O; CTR:=CTR + 1

980 00BO RG ADD CF2 REPC Find the highest channei a

982 ooBl UBA ADD LSL HBF 2 CTRS ADD ICTR F2 Shift until highest channel bit in bit O;
984 UBB := channel number; CTR:=CTR + 1

985 00B2 UBB UBB ADD LSL 2000 ADDL SP3B UBA:=channel® &lsl(2); $P3B:=0BII command
87 ooe3 RG JsB8 CHLO NEG uBA ADD LSL BKXS5 SFSB JSB if channel# = O; BKXS5: =channel# &lsl(3}
989 FS:={ to inhibit DRTO read in #GDRT

990 ooB4 ADD JSL IOMS BNKD UNC BNKD := O; send OBII command

992 00B5S ADD SF3A RG JSL GDRT BKXS UNC F3 := 1 for #GDRY rtn; BKXS := CDEV#, goto
394 #GDRT to get DRTO adr and MCDEV#

995 0086 SM INC WRD ugs ADD write adr := SM+] (BNKD-D) UBB T DRTO adr
ag7 0087 RH ADD DATA UBB INC UBA .= MCDEVS, write Barame er
999 UBB:=DRTI adr (!GRDT rtrns w/ BB DRTO adr)
1000 0088 ues INC ROBS SP4A ADD SWwASB CCPX Read eutevnal progrnm label
1002 uss 000 to clr split b;nk 1lng (FSS)
1003 0089 UBA CAD ROBS 1000 ADDL SP3B read DBI [DRTI) SP3B := write command

1005 00BA CIR ADD X SF1 OPB ADD SP18 X := CIR; F1 := 1 to set priv;

1007 SP1B .= external pro ram label

1008 0088 0coo ADDL RH ADD BNKS CF5B RH = GO UNBUSY comman BNKS := 0 (for ICS)
1010 00BC 0007 RG  ANDL RG 0C00 RG IORL BKX5 RG.(12:1) := clear interrupt,

1012 RG.{13:3) := device #

1013 BKXS := register %C for chan # in RG

1014 008D 2E00 ADDL SPaA OoPB  JSL IOMS DB UNC UBA := mask shifted right; DB DB

1016 clear interrupt on channel/dev

1017 00BE SP4A ADD LSL RG CF3A JSL IOMS BKXS F1 RG '5C00 for mask to enable IRQ and CSRQ,
1019 cl!l’ F3 B X5 = 0, slow down Aump

1020 008F SM INC RH ADD BusC UBA .= SM o unbusy (UBB = '0C00)

1022 00CO INC STA F1lHB UBA JSL PCL3 SM UNC STA .= %100001 ?prxvxleged segment #1)

1024 SM = + 1, set up segmen( #1
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ok FrY

RECORD C.S LELER] ALU SRR R TR LEEEREEERE S 2] ALU LAEREE R ERE LN
NO ADDR |.ABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
1026 HAKKAKKRARNRIAARAKRRRRARRKANAKRRRAAR R AR AR AR AR A AR R AR AR AR KRR R R R AR KKK kL&
1027 *
1028 * SYSTEM HALT CONDITIONS *
1029 " *
1030 . Error Code SP18B Description *
1031 A (octal) (hex) *
1032 N *
1033 " 000000 0000 Unexpected (unknown) interrupt *
1034 " 0Go001L 0001 STT violation in segment #1 *
1035 " 000002 0002 Absent segment on ICS *
1036 " 0co003 0003 Absent or TRACE on segment #1 *
1037 N 000004 0004 Stack overflow on ICS x
1038 N 000005 0005 CST length = 0 *
1039 N 0€0006 0006 Channel program timeout *
1040 " 000007 0007 Bootstrap checksum error *
1041 N 000010 0008 Bootstrap channel grogram abort *
1042 " 000011 0009 PSEB instruction while QI-18 < 0 *
1043 " 000012 000A Module send message timeout *
1044 " 000013 000B Incorrect module responding *
1045 " 000014 [oloTeled Channel not system controller *
1046 " 000015 000D Code segment violation in seg #1 *
1047 " 000016 000E Non-responding channel *
1048 " 0c0017 000F Channel zero responding L
1049 " 000020 0010 No service request or external "
1050 " interrupt on message interrupt *
1051 " 000021 0otl Channel controller cannot be *
1052 " made controller-in-charge "
1053 " 000022 0012 Module receive message timeout *
1054 » 000023 0013 I1/0 error, parity / timeout L
1055 " 000024 0014 WCS checksum error *
1056 * 000025 0015 LUT checksum error *
{037 T 000026 0016 Bad DCU command code :
)
lgsg HEXARAKARAKRAKRA AR AN AN AR RAARAARARAR A AR KA AR KRR AR KRR RAARKRA KRR A RN ARKRRRRARA R
1060 *
1061 00C1 UEXI JSB SHLT UNC ADD P1B Unexpected (unknown) interrupt
1063 00C2 STTH JSB  SHLT UNC INC PIB STT violation in segment #1
1065 00C3 ICSH JSB  SHLT UNC INC LSL P18 Absent code segment while on ICS
1067 00C4 ABTH JSB  SHLT UNC 0003 P1B Absent segment or trace in segment# 1}
1069 00CS5 S$TOH JSB  SHLT UNC 0004 ADDL SP1B Stack overflow on ICS
1071 00C6 CTLV JSB  SHLT UNC 0005 ADDL P1B CST length violation
1073 00C7 CPTO JSB  SHLT UNC 0006 ADDL PiB Channel program timeout
1075 00C8 CPCS JSB  SHLT UNC 0007 ADDL PiB Bootstrap channel program checksum
1077 00Cg CPAB JSB  SHLT UNC 0008 ADDL P1B Bootstrap channel program abort
1079 00CA PSEH JSB  SHLT UNC 0009 ADDL P18 Pseudo-Enable violation (QI-18) ¢ O
1081 00CB MSTO JSB  SHLT UNC 000A ADDL P1B Module send message timeout
1083 00CC  INVM JS8  SHLT UNC 0008 ADDL P1B Incorrect module respondlng
1085 00CD NSYC JSB  SHLT UNC  000C ADDL P1IB Channel not system controller
1087 O0CE CSTH JSB  SHLT UNC Q00D ADDL PiB Code segment violation in segment #1
1089 00CF  NCHL JSB  SHLT UNC 000E ADDL PiB No channel responding
1081} 00DO  CHLO JSB  SHLT UNC 000F ADDL SP1B Channel O responding
10983 00D1  NOSX JSB  SHLT UNC 0010 ADDL SP1B Message interrupt w/o IRQ or CSRQ
1095 00D2 NCON JSB  SHLT UNC 0011 ADDL SP1B Not able to put it to controller-in-charge
1087 00D3  MRTO JSB  SHLT UNC 0012 ADDL SP1B Module receive message timeout
1099 00D4  IOEF JSi SHLT UNC 0013 ADDL SP1B 1/0 error, parity / timeout
1101 00DS  WCCE JSB  GHLT UNC 0014 ADDL SP1B WCS checksum error
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RECORD C S LERE RS SRR} LU A *REKAMRRRRRR ARRRAARA KA KKK ALU B RARRRANARKR KR K &
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
1103 00D6 LTCE JSB SHLT UNC 0015 ADDL S$P1B LUT checksum error
1108 00D7  BDCC JSB SHLT UNC 6016 ADDL SsP1B Bad DCU command code
1107 Q0D8 SHLT ADD 0060 ADDL . UBB := mask to set SYSHALT bit in CPX2
1109 0009 ADD uBB ADD cecrx , Set system halt bit in CPX2

1111 00DA XR9 DIAG ADD DIAG for DCU to take control, XRAS for I/O
1113 error analysis
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RECORD C.S. KRR KR A RAKRARRKRKN  KHARKRRAKAKRRR A[J B AKKKARKAFNRKAR
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
R AR KRR Rk KR AR R R e R KR K R R s R KK ok ok A ok R R kA ok R R ok ok ok Rk ok ok ok kR R R
x N
: Utility Subroutines »
.
RRRAKARARR KA ARKRARRKARKIRAARNARRAARRERA AN AR KRN AANARRARR AN AR AR AR RR R SRR AR
L3 L3
R A R KR R Rk R Rk s ek ok R A ok Ak R e R Rk sk ke R R R ek e A A A sk ek R R R Rk A A R Rk
* ETO2 - Empties TOS veg:s(ers until only 2 are filled >
AN s e sk ok e ek ke gk ok e e R ke ok ke ok o ke ok ok e e sk ko ok ok e e ko ke e ok Rk ok e ke ok e R
*
00DB ETO2 FFFD ADDL r4 SM suB SP2B SF2 UBA := -3; SP2B := Z - SM, set F2 to
indicate not snllt banks (for #SCU, #SCW)
00DC SM INC WRS SR uUBA REPC RH DCSR NCRY Set up write ?
RH := SR - 3, repeat if SR >= 3, dec SR
000D QDWN ADD DATA uBB CAD DCSR NEG  Write QDWN;
End when SR counts down to 2, dec SR
QO0DE RH SP2B JSZS STO02 POS RH SM INC SM INSR RSB STOV if ((SR - 3) (Z - SM)) 3= 0;

SM := (SR - 3) + SM + 1, inc SR, return

AR RARKKRARARRAEKRAAARRRERRRRA KRR RAARARRRAANAARANRRAN A RA AR AR AR Rk Ak AR
* ETO3 - Empties TOS vegisters until only 3 are filled *
o e e s e A Kk R R e R 1 sk ok kAR ke Ak ok e sk ok o ok kAR T e TRk Rk ek AR R R Rk ke A kR
®x

O0DF ETO3 FFFC ADDL 4 SM sus SP2B SF2 UBA := -4;
SP2B := Z - §M, set F2 (for #MVBL)
00EO0 SM INC WRS SR UBA REPC RH DCSR NCRY Set up write SM +
H = SR - 4, repeat if SR >= 4, dec SR
00E1L QDWN ADD DATA uBB CAD DCSR NEG Write QDWN
End when SR counts down to 3 dec SR
00E2 RH SP2B JSZS STO2 POS RH SM INC M INSR RSB STOV 1' ((SR - 4) (Z - SM}) 0,
SM (SR - 8) + SM + 1, inc SR return
RARAARRRARARARAA AR AR R RRRKRNARRRRARKA AR RARRRA KA AR R R KA R R R A kXA ARk
* PSHA - Empties all TOS registers N
AANRKEXRAKRRAARANKAARRARRARRARN KRR RN ARKRARRR AR RA AR AARNRA KRR R AR AR AR KA RXK KA
*
Q0E3 PSHA M INC WRS SR SM REPC SM DCSR SRZ Set up write to SM + 1; SM := SR + SM
00E4 QDWN ADD DATA ADD DCSR SRL2 Empty TOS regls(ers Dec SR
00ES . RSB ADD CLSR Return; Clear SR
ok g K R K Ak kR R R SRR Ak ok R Rk e ek kR R A e ok e e ok e sk sk T R ke ke ok e Bk R Rk R R e b e ok Ak
* MWOL - Bounds checking for 'move while' instructions i
Wk kv K kR R R N A Ak ke ok s ok ok e R A s Rk kR kA ok sk ok o R R A R R ok R ke R ok ok ke o e R R R R
*
00E6  MWOL RA INC RA JSL  MBWX NWIL RA= DESTINATIOM POINTER (2311)
F_NOT WHILE CONDITION (DONE

e Bt b e et et B et ot e o B o Bt Bt Bttt Bt o B B ot o Bt B o o et bt B Bt B et
[ T S N N N N N N S N N R N N N S

NNONDOOADRNNNNUTNUN D BB DHEHHLWWWWWWWNNNRNRNRNRNN b b
FORNOUAWRONOUVARINOONOAWUHOORNDAWRORNNTAWN=OO R NOU

00E7 ADD JSZ BNDV UNC ; JUMP IF REALLY A TRAP CONDITION... (2311)
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RECORD
l¢]

[
ADDR

00F 1
00F2

QOF3
00F 4

00FS

0CF6
0CF7

OOF 8

Utility Subroutines

ARRRRRARAAK AJ|| A KAXARKAKRAR  AXKAXKARNRRKRN ARARRAKKAKRKAK

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

RAAARARRAKKKRR KA KRR RRR AR R AR AN A KRR A AR KRR AN AN R AR KA R RRAR AN AR R AR AR KR AN KR

* TIME - Measurement microcode routine *
* x
* 1. delta t := countsave - tclk *
* 2. countsave := tclk *
* 3. desired accumulator = desired accumulator *
* + delta t *
TR R R R Rk R R R A Rk R R Sk ko ok kR R R ok R R R R R R Rk
*
TIME UBA ADD SP4A 0030 ADDL CTR

ADD 00Al1 ADDL CTR

ADD REGN ADD sp38

ADD UBB REGN RSUB SP3B

ADD SP3 ADD REGN

ADD SP2B ADD CTR

ADD ADD

REGN ADD REGN SP3B REGN LINK REGN ICTR

. ADD RSB EQ00 ADDL
B R A ok R R R R Rk KRR R R R R R R R R AR R R R A R AR R R R A A AR kA R Ak Rk
. IOER - Error routine used by I/0 reads & writes *
KRR XA A AR R KRR XA R KR ARNRAR AR R Rk X & RN A AR AR R A A ok ok e ek sk ik ke e
*
I0ER ADD SF2 FFOO BKX4 ANDL NZRO

JsZ IOEE UNC RG  JSL SUSB SP3B oDD

*
AR AN AR AR ARAR RN AR KRR R R KA R A AR A AR AR AR KRR R AR AR AN KRR AAKRRR AR R AR R AN AR AR

* TSRT - Measurement microcode entry to #RSRT from #CPEX *
R A AR ARARARRARAA RN AR AN ARRANRARE AR R R RRARRARRHAAARRN RN RN AR AN AR R kRN RN

x
TSRT UBA JSZ TIME UNC ADDL
R SP4A JSZ RSRT UNC ADD

HRMARRRAARKRAN AR KA RARNA K AR RN KA AR R AR R KRR KA R AR A RN AR A RRARARRA RN R A KA MR R R KR

00A2 SP2B

* DTS1 - Sets condition code and status carry bit for #DTST *
* and ®MPYL instructions *
AR KA RRRRR KRN R AR R A AR AR KRR RN R KA AR AR AN RN NANAAA RN AR KRR AR AR RA KRR AN AR R AR
»
DTSL UBA ADD NZRO RB ADD CCA

ADD NEXT RA ADD [ale1ed

ADD NEXT ADD SCRY
*
ARARKAARKNA AR K AN R AN N AR AAA A AR KA A AR AR AR AR RRRR R KR KRR KRR A Rk AR KRR Ak kAR AR
* DMPX - Path to DUMP routines .

R KRR KRR IR A RRRR KKK R A AR KR KRR KRR KRR AR KRR AR AR AN RARARRA AN R AR AR A AR AR

=
DMPX ADD JSL WMST RF UNC

10/ 2/86 9:26 AM

COMMENT

bit in SP4A for RSRT;

option

Save right stackon
CTR := TCLK REG

CTR := XR33 REGN code {countsave)
SP3B := current value of TCLK
SP3B := countsave - TCLK (delta t}

; Countsave := current timer value

. CTR := REGN code of desired accumulator

Not much to do except wait around for CTR

Add delta t to proper accumulator, inc CTR
to next REGN code

Return; UBB := mask to clear PAUSEFF

Set F2; Check if retdinﬁ FIFO
I1/0 error; suspend if DNV when reading FIFQ

Add channel proyrnm time, UBA :=
stackop bit (from BCPEX)

UBA := right stackop bit,

right

restart instr

if ms 17 bits are not
A on msw
NEXT if ms 17 bits are the same;
NEXT; Set carry bit in status

the same;

DCC on lsw

Ski
cb

RF := 0 to start with IOALl, jump
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RECORD CS LEREE RSN A LEERERERERE] EERESE SRS RS ALU B LEEESEEEERE LSS
NO ADDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
1243 AAARKARKARKR KRR KRR KRR KRR KA AR K AR RN R AR K R KRR KRR KA KKRKRW R R AR AR KRR KKK KK
1244 » *
1245 : STNU - SR Preadjust Stack Underflow Pointer *
x
igﬁg A e ke A R R ok Rk R R R R KRk ok kA R kR ok o kR ek ok Rk kR ok ok ok 0 R kA sk ok R R R R ok kR
1248 *
1249 00F9 STNU 2000 CPX1 ANDL ADD CHECK TO SEE IF BNDV HAS OCCURRE
1251 00FA ADD UBA JSL STNX ZERO IF NOT THEN CONTINUE STOV PROCES
1253 00FB JSZ BNDV UNC Q ADD SM  CLSR ELSE PROCESS BNDV,RESTORE SM: SR
1255 00FC ADD ADD NOP to keep system happy

[R%A=2
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RECORD
NO

C.S.
ADDR

B AR E RN E R EEEEREEEARRER RN

AA KK R R KRR AR R AR R KRR AR AR AR AR R AR AR AR KR A AR KRR R A AN R AR AR KRR RN AN AR AR AR X

x

SLUT
*

PCAL
PCLL

PT0S

PCAL In

str

tiitntl!l

LABL RREG SREG
%0100
N

AR RAAA AR AR AR AR KRARRAR AN AR R R AR AR RN R AR A RN A AN AN KRR RN R R MR AN AR KRR AR

ructio
** ALU A
FUNC

PCAL INSTRUCTION

This module will perform the internal
of the PCAL instruction:

DSPL

W N VBN -

=0
>0

Ak RR AR

n
U
SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

program la
program la

if DSPL = O _then label on
in Segment Transfer Table (DSPL = STT &)

empl% TOS vegl

Sters.
then STACK OVERFLOW

write ou! four word stack
{f DSPL > total

i
VIOLATIOI
if

INSTR=PCAL:0 G11 001 Oxx

uBs

PSTK X

PCSO

®

SPOA
UBA
RF
UBB

uBa
RG

DSPL
uBA
SM
SP4A

P
QDWN
PB
uBs
STA
Q
PB
SP1B

DSPL
SP2B

SP4A

ADD
Jss

INC
sus

ADD
ADD

PCLO

SPaA

SPOA

RD

D
SPaA
F

CF1
ZERO

WRS
CTF1

RAKNRRRRRE KK AR

label processing

bel on TOS
bel in STT

marke

else label is

# of labels in STT then STT

PCAL 0 and segment number on TOS = 0 then
CST VIOLATION.
if program label is external lhen set up
code segment else set up addre
if address outside PB - PL then BOUNDS
VIOLATION

xxx xxx, DSPL=8, ENTRY=PCAL
PL ADD ROP
PL -3 SuB SP2B TICB
OPB ADD LRZ RH
OoPB ADD RRZ SP3B
PL SP4A SUB ROP
SR SM REPC SM DCSR
uBB ADD DCSR
0004 UBB ADDL RF
XR12 ADD
REGN ADD SP1B
Z RF JS8S PCSO
3FFF SP1B ANDL RG
RF ADD SM CLSR
SP3B SP4A SuB
JSZ STTV
RF JSB PCL3 Q
SP4AA ADD P
DD CLSR
REGN ADD RA INSR

*HEEEEABREEE R B DR R R R R E RN

SRZ
SRL2

CRRY

UNC
NF 1

AARKRK AKX R A RARR AR AR AR NAN AR A KRR RN AN KA R AR AR RN A A KA R AR AR AR R AR AR AR KA AN XA

PCAL INSTRUCTION - LABEL ON TOP OF STACK

-

10/ 2/86 9:26 AM

F1=EXTERNAL, PL=STTL ENTRY FOR INT/EXT(CSTX]
TEST Ns0;SP2=PL-PB;CTR= =0F (OPB) ;N=0 IS EXTERN

(c STX)
POINT TO TOS;UBB=RH=BINTERNALS (CSTX)
F1=INTRNL IF N>#INTERNALS;SP3B=TOTAL t%Aeggi

NOP:READ PL-N INTO OPB (2635)
SPOA=OLD P;START EMPTY TOS REGS:SKP IF DONE

EMPTY TOS REGS,UBB=S;SRaSR-1,SKIP DONE
PUT X IN STACK MARKER: RF=SM+4

UBA:=P_PB LUBB: <MAPFLAG )

PUT MA 1IN P-P SP1B= (CSTX)
TK MRKR= RD-STATUS 0'FLO IF NEW SM>Z

WRT DI TO STK:RG=ADDR PART OF LBL
AA=UBA-PB+DELTA # (NEW P).SM=SM+4

UBA=LABEL . s's| ¥).SKIP IF LOCAL LABE

SKIP IF TOTAL #L BELS >z DISP (263
Tv IF PCAL 0 AND LABEL.[8:8)=0.STTY (263

cs A
BND VIO IF ADR>PL- PB Q=SM+4 . JSB IF EXT(CS
INTERNAL . NEXT INSTRUCTION, P=NEW (CST
JSB IF NOT PCAL 0;

L,
5
S
X
X

; CLSR [CSTX

JSB FOR STACK OVERFLOW, RESTORE LABEL, SR =

_———a—e
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ruws ALU

RECORD c.S. KRR R AR A HRAKNAKKARR  KKKAARARRANAR AL Rk AR KRR R KRR R
NO RODR LABL RREG SREG FUNG SFNC STOR SPSK RREG SREG FUNC SFNG STOR SPEC SKIP COMMENT
1335 ek R Rk ke MR N kR KR R R Rk R R R R R RR KA RRRRR RN KRR R KRR AR AN KRR AR RN R AR AR kR Nk k kR
1336
1337 0113 PCLO P ADD SPOA SRZ SM  ADD RH POP SRZ SPOA:=P, SKIP IF SRs0;
1339 RH:=SM {RG:=SM AFTER POP), POP, [SKIP IF SR=0
1340 0114 SM  JSBI PTOS WRS 0007 ADDL . CTR JSB, WRITE TOS REGISTERS AT SM'+ 1.
1342 ) CTR (=REGN CODE FOR RH_(LABEL Now IN RH)
1343 0115 RG Q  'JSZC STUN NEG SM  ADD CLSR STUN IF SM <= Q. UBB:=SM, SR
1345 0116 SM  JSB  PSTK ROBS UBB CAD SM JUMP BACK. READ LABEL INTO OPB. SM:=SM - 1
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RECORD
NO

C.§.
ADDR

0117

CODE SEGMENT SET UP MODUL

HARRAKRKRKRNN AL A RARRRARRAARK E--nnnn:n«n-:t ALU B ftsrkkmerankun

10/ 2/86 8:26 AM

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

$NOWA|

RN
ARRRKAA AR AN R A ARR A RRRRARRRAAAR AR AR RN R KRR AR KA ARRR AR AR AR

CODE SEGMENT SET UP MODULE

This module is called by PCAL and the interrupt
handlers to set up execution on a particular code
segment with:

SPIB = external program label
RH= number of internals
OSPL and STA set

1} Read LSTT bank, addr pointer from 1221,1222 (8)
2} Read BLSTT ents (first word of LSTT}
3y If lﬂgitlll¥ mapped, then
a) Read LSTT number of entries {first word}
STT violation if LSTT bank=LSTT addr =0
TT violation if |e? % > & LSTT entries
:eament #® {from label) = O then
ndex into LSTT with N-#internals

b)
c})
d}

Read new label
gtL(a 8)=0 then CS} violation

P

y eg (RH)=LABEL({8

BHE RN X R E R R KRN R NN R R EER N

~au

ogically mapped, then

f LABEL(8: 8])¢LSTT entries

ndex into LSTT with LABEL(S
logically map and LABLE(8:8})

*
»
*
»
*
x
*
x
*
x
N
.
N
»
»
x
®
x
*
N
*
x
«
*
*
*
* use CSTX(l) for CST base
x
x
x
*
x
x
x
x
*
»
"
*
*
*
*
*
*
x
*
*
*
x
«
.
.

the
(B)*
<=1

n STT violation*
g ghys add*
ocl 23(8) then

Tt b et 88 N 0

Else use CSTB(O) for CST ba
set PB BANK, PB and PL lram CST entry
set reference bit in CST ent ry
STATUS vexxs(er is set to new segmant L
if TRACE/ABSENT flag is set then
TRACE/ABSENY !ra:

if STT# < STTL then STT VIOLATION tra

lf exlernal label in STT then STT VIOLATION TRAP
if STT# 2 O then

if called from priviledged then

P:= PB

Pt
VB N-O®

lse
STT UNCALLABLE

1f culled from priviledged then
P:= PB + label address
else
if called segment is priviledged then
STT UNCALLABLE;
16) if PB <= P <= PL is not true then BOUNDS
VIOLATION
17) next instruction, start execution of code
segment

BR R OE RN R RN KRR KN R RN EE R RN NN N NN

AAR A AR AR AN AR AR AN A AR RN AR A A AR KRR R AR A AN RARA R A RN AR A AR KA R AR RR AR AR AR

PCL3 0292 ADDL RE ADD BKX3 SF2

RE=LSTT ADDR:BKX3=0,SET F2 FOR MED JMP(CSTX)
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RECORD
NO

LuBL

PCLG

PCLX
PCLP

PCL7

CODE SEGMENT SET UP MODULE

LEEREEEEE TS A LEEESREEREES] AR R EEEEEE RN A B LEEREEEEE N NE]
RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP
RH DSPL SuB SPOA SP1B ADD RRZ RH
RE INC ROX3 RE CAD ROX3
STA ADD RRZ RG SP1B JSB PCLP NEG
RH ADD RE ZERO RE ADD ROX3
RH OPA  JSBC PCLX NCRY OPB ADD BKX4
RG RG INC SP4A OPB ADD RD NZRO
UBB ADD ROX4 BKX4 JSZ CSTV ZERO
RD SP4A ADD SF1 RH JsSB PCL6 NZRO
OPA ADD RRZ UBA ADD ROX4
SPOA RD ADD RH UBA JSZC CSTV CRRY
ADD UBA OPB ADD ROX4
ADD ADD CFl
ADD OPB ADD RRZ RH
UBB JSZ CSTV ZERO OPB JSB PCLP SP1B NEG
RH OPA JSZC CSTV CRRY RH RH ADD
ADD F1 RD uBB ADD ROX4
RH ADD RE ADD
JSB PCLP UNC OPB ADD RH UNC
INC ROX3 JSB  PCL7 UNC
ADD ROX3 RH ADD RE
RH JSZ CSTV ZERO 8000 SP1B ANDL
UBB ADD LSR RC UBB  ADD LSR XR1
STA ADD LLZ SP4A 7F00 SPL1B ANDL
OPA  ADD SPOA ROX3 UBB ADD LRZ SP2B CF4B ZERO
RE SP4A IOR RD RH RH INC LSL SF4B
SPOA UBB ADD SP4A ROB3 RH RH ADD  LSL NZRO
SPOA UBB ADD ROX3 JsB PCL8 UNC
RH OPA JSBC PCLS CRRY 8004 ADDL SP3B
OPA  CSL 00FF OPB  ANDL BNKP
UBA UBA ADD LSL CTF1 SP4A INC ROX3
UBA CAD LSR RG SP38 UBA AND NZRO
UBB JSB TABP NZRO UBA OPB ADD PL ROP
2000 OPA IORL uBB SP2B SUB ROP NPRV
UBA ADD DATA OPB ADD LRZ SF1

UBB SP2B JSZS STTV NEG 3FFF OPB ANDL SP2B

10/ 2/86 9:26 AM
COMMENT
SPOA=- {N-#INTS) RH=LABEL(8:8) (SEG #) (CST
READ #ENTRIES (1223) ,READ LSTT BANK (CST
RG=STA(8:8) ;JMP IF PHYSICAL MAPPED %gST
ST
K{CST

IMP IF SEG<=lSEGS[1223) SAVE LSTT
UBA=STA{B8:8)*2+1 ;UBB=LSTT BASE.SKP IF NZR

X
X
X
X
X
o
(CSTX
READ #LSTT ENTS; CSTV IF LSTT BANK=ADDR= 0

(CSTX)

UBA=LSTTB+STA(8:8)*2+1;JMP IF NZRO LOG EET
X
UBA= ¥LSTT ENTS :READ PTR TO LABEL [CSTX}
UBA=LSTTB-{N-#INTS) ;CSTV IF SEG>H#LSTT Eg;?x
;READ LABEL CSTX

;INDIC SEG % =0 CSTX

SRH=NEW LABEL(B 8) (SEG #) CSTX

CSTV IF NEW SEG=0 ;SPIB=NEW SEG,JP IF (EZT
X
CSTV IF SEG>#ENTS; UBB-LABEL(B 8)*2 (CgTX

X2328A)
SKIP IF F1 SET;READ LSTT ENT (LSTTB&LABEL*Z
IF SEG#® WAS O, PUT IN SEG # FROM LSTT CSTX

GO READ CSTB(0);RH=NEW 16 BIT PHY SEG (CSTX
READ CSTX(1): JMP ARQUND CSTX
READ CSTB(G)} FOR PHY MAPPED;RE=RH FOR (g;?x
CSTV IF SEG=0; UBB=MAPPING (LOG/PHY) (CSTX
RC=NEWMAPFLG ;XRB12:=NEWMAPF 2318
SP4A . (0:8):=STA.(0:8); UBB: -STTI CSTX
READ CSTL; SP2B:=STT#, SKP IF= 0, SF4B(CSTX
RD -TSTA CSTX

UBB: =SEG# 4 2, SF4B IF STT# <> 0
SPAA -éCSTB/CSTX) + SEGl * 4 * 2. READ BANK;
UBB =SEG# 4, SKIP IF
EAD AMRT- LENGTH/4 élCSTB/CSTX) + SEG# * 4),;
CST VIOLATIOI SEG# 0
CST OR CTL VIOLATION IF SEG > CSTL;
SP3B:=MASK FOR ABSCENC! ND TRACE BiTS
UBA ; =AMRT-LENGTH/4 & CSL(l]. BNKP : =NEW BNKP
SP4A:=UBA:=LENGTH & LSL(1), (M AND R BITS
SHIFTED OUT, A AND T BITS WILL BE ZERO),
F1:=MODE
READ PB ({CSTB CSTX) + SEG® * 4 + 3)
:=UBA: =LENGT
UBB =ABSCENCE AND TRACE BITS, SKIP IF <> 0
JSB IF TRACE OR ABSENT,
PL:=«LENGTH - 1 + PB, READ STTL
UBA: <AMRT-LENGTH/4 WITH REFERNECE BIT SET;
READ LABEL AT PL - S T#. SKIP IF NPRV

TH/4
UBB: =% LOCAL LAB LS, SF1 IF PRIVILEGED
F1 WILL BE SET I# PRIVILEGED SEGMENT OR
ALL FROM PRIVILEGED (2635}
STT VIOLATION IF STT# > STTL;
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RECORD C.S. AARARNAARRNE ALU A RRrARARR kAR AAARARRRARARA ALY B R AARRRA AN R AR

NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
1498 . SP2B:= DELTA P (2635)
1497 0138 SP2B ADD ZERO OPB ADD SKIP IF STT#:=0,UBB:=LABEL AT PL-STT# (2635)
1499 013C UBB ADD LSL POS PL sus SP3B NF4B SKIP IF MOT UNCALLABLE :
1501 SP3B:=NEW PB (PL-LENGTH-1). SKIP IF STT# =50
1502 (2635)
1503 013D STA JSZ UNCL POS RG SP2B UBNE UNC UNCALLABLE TRAP IF (STT# <> O LABI [1;1 =1
1505 AND NOT PRIVILEGED) OR (STT#:=0 AND NO
1506 PRIVILEGED);
1507 BOUNDS CHECK SEGMENT LENGTH - 1 >= DELTA P
1508 | IF STT4 <> 0, SKIP (2635)
1509 Q13E 0003 XR1S5 ANDL SP4A SP3B ADD P RONP UNC SP4A:s DUMP OR LOAD BIT
1511 P:=PB, READ INSTRUCTION' IF STTI = 0 (2635)
1512 013F RD ADD STA FlHB SP3B SP28B ADD P RONP STA'!NEW STA, SET MODE BIT
1514 -NEN P (DELTA PB8) {2635)
1515 0140 SP4A ADD NZRO XR1 ADD XR12 SKIP F_DUMP OR OAD UPDATE MAPFLG(2313)
1517 READ INSTRUCTION If S 0
1518 0141 JSZ NEXT UNC SP38 ADD PB CCTX NEXT IF NOT LOAD OR DU P
1520 PB: «NEW PB, CLEAR CTX FOR #CLDH
1521 0142 ADD A690 ADDL . UBB = mask
1523 0143 ADD UBB ADD CCPX ! Clear BNDVINT and MSGINT, set RUNFF
152% 0144 0004 XR15 ANDL XR1S oos2 ADDL CTR Clelv SINCBIT for clock Lnterrup
1527 TR := SNRE REGN#
1528 01485 ADD XR16 ADD REGN SNREGA
1530 0146 ADD ADD BNKD NEXT BNKD:-D NEXT
1532 0147 PCL8 SPOA ADD ROB3 JSB "+l F2 REREAD CSTL; MEDIUM JUMP TO WAIT ONE CLOCK
1534 0148 JSZ CSTV UNC OPB JSZ CTLV ZEROQ CST VIOLATION UNLES B
1536 CST_LENGTH VIOLATION IF CST
1537 0149 TABP UBA ADD DATA UBA ADD RE NPRV WRITE AMRT-LENGTH/4 WITH REFERENCED BIT SET;
1539 RE . Ao.l :sABSCENCE BIT, SKIP IF NPRV
1540 014A SPIB ADD SPDA ADD SF1 SPOA: =PARAMETER:=LABEL: SF1 IF PRIVILEGED
1542 0148 ADD RD F1HB XR1 JSB TABS XR12 UNC SET MODE BIT IN TSTA; JsB (2318)
1544 014C TABE DSPL ADD SPOA ADD CF2 SPOA : PARAMETER :
1546 CF2 TO DISTINGUISH EXIT FORM PC
1547 014D TABS RC JSB TABT ZERO ADD BYPAS SEG TEST FOR LOG MAPPED ABSENC(CSTX)
1548 Ol4E 1000 CPX2 ANDL OOFE RD ANDL NZRO UBA:-ICSFLAGFF; SKIP_IF NEW SEG# 1 X)
1551 014F UBA JSZ ICSH NZRO JSZ ABTH UNC  HALT IF ABSCENCE OR TRACE ON ICS
1553 HALT IF ABSCENCE OR TRACE GOING 7O SEGH 1
1554 0150 TABT JSZ TRCE UNC RE JSZ ABCS NEG  TRACE trap unless .
1556 ABSENCE trap if absence bit (CSTX)

1557 SWARN
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RECORD C.S. AR AR KERARRARARE  ARRKANNNAANAN A[|) B ANREARAAAKARNR

NO ADDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
1559 HANANAARRRARA AR R AR N RA NN R RN R RN MR MR R R AR R AARARRNA RN R RANARRRRRR IR R RAR KR AR
1560
1561 * Load Label (LLBL) Instruction *
1562 * *
1563 . N = disp »
1564 " *
1565 ANREARRAARAARARNRERARARA RN RNARRAAAARRAARNARARRANRARRAAN AR AA T RRERRRANR AR AR R R AR
1566 *
igg; SLUT INSTR=LLBL:0 011 011 1xx xxx xxx, DSPL=8, ENTRY=LLBL

"

1569 0151 LLBL STA ADD RLZ RH PL ADD ROP RH.0:8=SEG# ;READ STT LENGTH & HINTS
1571 0152 uBs DSPL sSuB ROP JSZ PSHM SR7 READ LABEL (PL-N): SAVE RG IF SR=7
1573 0153 DSPL CAD SPaA OPB ADD RRZ EPSH SP4A=UBA=-(N+1) UBB STT LENG PUSH RH TO TOS
157% 0154 UBB UBA JSZI STTV NCRY ADD BKX3 STT VIOL IF N>STT NG; =0 CST
1577 0155 STA ADD RRZ SPOA OPB ADD LRZ SP3B SPOA=STA(8:8) ; SPGB UBB DINTERNALS CSTX
1579 0156 UBB DSPL JSBS LLB3 NCRY XR12 ADD LSL HBF 2 JMP IF N>8INTS; F2:=MAPFLAG CSTX
1581 0157 DSPL JSZ STTV BIT8 ADD STT VIOL IF N>127; CSTX
1583 0158 ADD NEXT RH SP4A CAD SWAB RH F2HB NEXT>RH ON TOS; RH=INT LABL CHGD TO EXT(CSTX
1585 0159 LLB3 OPA  ADD RRZ RH 0291 ADDL RH=LABEL(8:8);UBB=ADDR OF LSTT BANK CSTX
1587 015A uBB INC ROX3 UBB ADD ROX3 READ LSTT BASE; READ LSTT BANK (291) CSTX
1589 0158 OPA  ADD RH RH JSZ NEXT NZRO RH=LABEL ;NEXT IF SEG# ©0 CSTX
1591 015¢C OPA  ADD SPOA OPB ADD BKX4 SPOA=LSTT BASE ;BKX4=LSTT BANK CSTX
1593 0150 SPOA ADD  LSL RH JSZ STTV NEG UBA=STA . 8:8%2 ;STTV IF SEG=0 & PHY MAP({CSTX
1595 015€ SPOA UBA INC ROX4 SP3B SP4A INC READ PTR LSTTB*STA‘Z#I UBB=-(N-#INTS) (CSTX
1597 015F SPOA UBB ADD ADD UBA=LSTTB-(N-#INTS CSTX
1599 0160 UBA OPA ADD ROX4 BKX4 ADD ZERO READ LABEL FROM LS B*PTR (N ﬂINTS) CSTX
1601 0161 SPOA JSZ CSTv ZERO JSB  *+1 UNC JSZ IF BOTH LSTT_BANK=ADDR CSTX
1603 0162 OPA ADD RH ADD NEXT RH=LABEL FROM LSTT; NEXT CSTX
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RECORD
NO

C.S.
ADDR

B R R RO E R BN AR ERE RN AN RN

~

RARN AR AU A ARAR AR AR R RN RN R AR AR AR AR AR R AR RN RN AN R AN AN NN AR AN R AR AN AN RN R AR AR R

*

tLUT INSTR=EXIT:0 011 001 1xx xx,

EXIT InstruciLon
ALU

KARRKAK R

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

ARRARAARRKRAAAAN RN AR AR A AR AN R R KRR RN RAAARA KRR AR AN AR A A R R R KRR R A ANRN RN R R RN

RAXRARARARN  RANKARRR KRR R K AR AR AN AR

ICF /55 EXIT instruction

This moduyle will perform the execution of the EXIT
instruction:

EXIT Q
U DSPL
SPOA OPA
usa DB
STA
RG RH
OPA
SP1B
RC SP2B
OPA
RB PB
RD SP4A
UBB RB
EXI9 1000
UBA RD

1)

SM := Q; RQ := Q - (Q); RS :»= Q - 4 - N

2) If RS or RQ > Z then stack overflow

3)
4)
S)

©® o N

10)

ADD
suB
sus
JsB

ADD

JsZ
ADD
INC
AND
ADD

ADD
suB

Jsz

ADD
AND

If RS or RQ < DB and EXIT to nonpriv then
stack underflow

If nonpriv EXITs to priv or external

interrypt bit changes then moda vxolntxon trap
Disable external interrupts, A(l)
Restore X register from stack markerA x = (Q-3)
If EXIT to different segment or mapping mode,

then set up new segment

1f PB <= PB + (Q-2) <= PL is not within limit
then bounds violation

P :x PB + (Q-2); STA := (Q-1}; S := RS; Q := RQ

Next instruction

DSPL=8, ENTRY=EXIT
SPOA ROS FFFC Q ADDL sP18
ke rss Mo RD $H°° %
S EXSU NCRY SP3B CAD ROAS
SP4A Z RH JSZC $TO2
C STUN CRRY UBA OPB XOR SP3B
RC BFFF ADDL SP28
ROS OPB  ADD RD
RB SP3B ADD LSL
X JSB  TRSE
SP4A RC XR12 ADD Lst
RRZ PL PB JsBS EXI6
S BNDV NCRY UBA JSB  EXI6
L RH AD| SM
NZRO SPaa ADD P RNSP

EE T

-
*
*
*
%
»
®
»
*
*
"
x
*
.
x
*
“
*
*
*
*
*

NCRY

NEG
POS
NPRV

POS
UNC

NZRO

10/ 2/86 9:26 AM

SPOA := Q, read deltl Q SPlB := UBB := Q-4
RH .= RS (Q-4-N). SP Q-1, read STA
RGsﬁ Q-del a Q). skxp if split banks;

delta P at (Q-2)

TA; Stack overflow if
(S will be at
éess than Z a
t bit
CLR

P71

S (1:1) ¢ xt interru
RC=DELTA P W/ L/P BIT UBB=MSK T

=00 —
ZlNano

O0ovVvO
XK XK DEICRE D<K bt OC bt

r
e A~
wownngt uw

Read newX at ;
D=NEW STA SKIP IF éOING TO PRIVILEGED
RB := UBA :« new delta P; Skip if the
old ext interrupt bit are the same
X := NEW X

trap if not privileged and EXIT is t
or thempt to chanﬁe ext interrupt bit
SP4A=NEW EWMAPFG=0OLDMAPFLAG (CS
TRICK: ADD XOR W/0 CARRIES--XR12=0,4000
UBA=NEW PGM SEG-OLD PGM SEG. (
UBB=PL-PB, SET UP NEW PGM SEG IF MAPFLAGS
DIFFERENT {CSTX
BNDV IF DLTA P>PL-PBEXI6 IF PRGSEG NOICEQME

X)
UBA -= left/right stackop mask, SM @ =
Skip if right stackop, P := newP, right
stackap

At~ =
<l

i}
17
3

read
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RECORD C S KN kkk kR AR A ALU A HRRAR R KRR KK LRSS E RN RN ALU B LA EEEEEERENER]

NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
1677 0172 SP4A ADD RONP RG ADD Q Read next instruction; Q := RQ
1679 0173 CPX2 ADD RD ADD LSL POS UBA := CPX2; kiﬁ if 1n(errupts will be off
1681 0174 RD  ADD STA UNC UBA JSZ DIMS oDD STA := newSTA, ip JSB to mode trap; JSB if
1683 deferred 1n|eryupt and interrupts on
1684 0175 TRSBE JSZ TRP6 UNC ADD NEXT Mode vmlatmn if entered here; Else NEXT
1686 0176 EXSU DL  ADD Z DB suB NCRY UBA OL. Skip if DB > Z
1688 0177 ADD RSB UBA DB JSZC STUN NCRY RSB: Stack underflow if not on spllt stack
1690 (not split stack if DL <= DB Z)
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RECORD CS sk ok ook ok ok LEEE R (EE RSN NN Lu B RRRRRARRI KRR AR

NO ADDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
1692 SNOWARN
1593 AAARXARARANAAAAKRRARANAR A AR R AR ERARA RN KR AN A RARARARNA AR R A AR R AR RAARANRAR AR
1694 * *
{ggg N CODE SEGMENT SET UP MODULE FOR EXIT INSTRUCTION .
1697 * This module is called by EXIT to set up execution *
1698 » of a particular code segment: *
1699 " *
1700 * 1) if physical or logical mapped with se?<=nv prog *
1701 * segs, then read C5TB(0), eise read CS »
1702 * 2) it Xog map, then index into LSTT & eet seg # *
1703 » CST vioclation or system halt if CSTL = 0. *
1704 * 3) set PB BANK, PB and PL from CST entry. *
1705 " 4) set reference bit in CST entry #1 *
1706 " 5) STATUS register is set to new segment &. -
1707 * 6) if TRACE/ABSENT flag in CST is set then *
1708 * TRACE /ABSENT trap. *
1709 * 7) set mode 1in STATGS {PRIV or NON-PRIV]. *
1710 * 8) P .= PB + del P *
1;{1 : 8) finish up lxke 1n1zrnal EXIT. :
1714 *
1715 0178 EXI6 RC XR12 AND RC ADD BKX3 SF2 RC=MASKED MAPPING FLAG;CLR BK3 CSTX
1717 0179 0292 ADDL RD  ADD RRZ RF UBA=ADDR FOR LSTT;RF=NEW SEGMENT NUMBR(CSTX
1719 017A ADD ROX3 UBA INC ROX3 READ CSTB(O) READ # PROG SEGS (0293)(CSTX
1721 017B RC JsB EXI7 NZRO RREG CAD RE ROX3 JMP_IF PHYS MAPPD:READ LSTT BANK(0291)(CSTX
1723 017¢C INC ROX3 RF OPB CAD CRRY READ CSTX l} ;SKIP IF SEG# > #PROG SEG(CSTX
1725 017D OPA  ADD SPDA JSB  EXI7 UNC SAVE CSTB(0O) IN SPOA.JMP USING CSTX(1)(CSTX
ir727 O17E RE INC ROX3 OPB ADD BXX4 READ LSTT ADDR {292):SET LSTT BANK CSTX
1729 CL7F RF RF ADD UBB ADD BKX3 UBA=SEG# *2; BKX3=BKX4:=LSTT BANK CSTX
1731 0180 UBA OPA XFRS ROX4 BKX4 ADD NZRO READ #LSTT ENTS; UBB=LSTT BNK,SKP IF O(CST
1731 o018l RREG UBA ADD ROB3 UBA JSZ CSTV ZERO READ LSTTB+SEG*2,CST VIO IF LSTT BANK= ?gg#;?
173%
1736 0182 OPA  ADD RRZ ADD BKX3 UBA=#LSTT ENTRIES :CLR BKX3 FOR FOLLNG(CSTX&
i;ig 0183 RF UBA JSZC CSTV CRRY OPB JSZ CSTV RF ZERO JP IF SEG>#LSTT EN,OPB=RF=PHYS SEG#. JMP Cé;X
174] 0184 ADD JSB EXI8 UNC ;BYPASS-~SPOA ALREADY SET(CSTX
1743 0185 EXI7 OPA  ADD SPOA JSB  *+l F2 SPDAtBASE MED JMP TO LET SPOA TO STORE(CSTX
1745 0186 EXI8 SPOA ADD ROX3 RF RF INC LSt READ CSTL :UBB=SEGR *4+2 CSTX
1747 0187 UBA UBB ADD SP4A ROB3 RF RF ADD LSL NZRO SP4A ;éCSfX CSTB& ; ?EGO '04 + 2, READ BNKP;
1749
1750 0188 SPOA UBB ADD ROX3 | JSB PCLB UNC E D AMRT- LENGTH/4 AT (CSTX/CSTB) + SEG#*4;
1752 CST VIOLATION IF SEG#H ]
1753 0189 RF OPA JSBC PCL8 CRRY OOFF OPB ANDL BNKP CST OR CTL VIOLATION IF SEG#® > CSTL;
1755 BNKP: =NEW BN
1756 018A OFFF OPA ANDL SP4A INC ROX3 UBA:=LENGTH
1758 READ PB AT %C§TX/CSTB) + SEG# * 4 + 3
1759 018B OPA  ADD tSL HBF2 UBA UBA ADD LsSL F2:= UBB: =LENGT
1761 018C 2000 OPA IORL uUBB CAD RF UB =AMRT LENGTH/4 WITH R BIT SET.
1763 RF : =UBB: =LENGTH 1
1764 018D UBA ADD RE DATA UBB OPB ADD PL NF2 RE . AO 1}: =ABSCENCE BIT FOR #TABE,
1766 WRITE AMRT- LEN TH/4
1767 PL =LENG H -1 PB
1768 KIP IF SEGMENT NOT PRIVILEGED
1769 018E SREG JSB TABE NEG OPB JSZ TRPE NPRV JSB IF ABSCENT
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RECORD c.S. AKRRARAR AR AR AR AR K ARKRANAKRAAKA ALL B RAKKARRA KKK KRR

NO ADDR LABL RREG SREG |UNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
1771 UBB:=PB, TRAP IF EXIT TO PRIVILEGED AND NOT
1772 PRIVILEGED
1773 O18F RB UBB ADD SP4A RB JSB TABE NEG SP4A:=DELTA P +
1775 TRACE IF DELTA P (0 1)
1776 0130 ADD OPB  ADD PB PB=NEW PB (CSTX)
1;;8 0131 SWARNRF RB UBNE RC JSB EXI9 XR12 UNC BNDV IF LNGTH-1>=DEL P;SET NENMAPFLG (CSTX)
1 L



PAGE 38
RECORD
NO

C.S.
ADDR

IXIT Instruction 10/ 2/88 9:26 AM

RARXRNRNRKR AL A RAAXKRANKRAK  ARRARARRARNES AL B ARARKXXAAARAAKR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

KRR R KK RN AR R AR I RR AR A AR A AR AR kAN KRN KRR R RRR XA AR R KRR R R KRR KRR R R R AN
ICF/55 IXIT Instruction

This module will perform the execution of the IXIT
instruction IXIT is executed only on the ICS and
can be entered by the interrupt procedures or the
Dispatcher For interrupt procedures: If redispatch
reguested QI(0) = 1 If Dispatcher interrupted

Q(0) = 1 and Q <> QI. If pseudo-disabled QI-18 <> 0.

»
N

*

»

»

*

"

L3

»

). Dispatcher launch of a process. *
). Interrupted process, return to process. *
a). Interrupted process, redispatch requested *
but pseudo-disabled so return to process. N
Interrupted interrupt, return to interrupt. *
Interrupted Dispatcher, return to Dispatcher. ld
). Interrupted Disga(cher. redispatch requested »
but pseudo-disabled so return to Dispatcher. ®

). Interrupted process, redispatch requested so X
L]

L]

*

*

*

*x

*x

*

x

*

*

»

*

*

Vo aRW NN
»——

start Dispatcher.
6). Interrupted Dispatcher, redispatch requested
so restart Dispatcher.

IXIT paths:
. (22)
. (4a)
. (6)
The displacement for IXIT is set to four so that in

the event of a TRACE or absence trap on IXIT, zero
is placed on the stack as the parameter.

(1)
(2)
iii 1xT8
5

-
3¢ >
——
NN

[Srererere]

XT
XT
X7
XT
XT

E_X AN g
[slalalalel
3¢ 3¢ 3¢ X
4= HS
WWNN~N
[Srererere)
36 3¢ 3¢ 2 X
japaapape]

~oocooa

X E R R R R R OAE AR R R BN R R R RN R B E N E R A K RN R RN

MARAKARRRRAR KRN AR KRR ARARNRNAR R AR R R A AR KRR AR NN AR KRR R AR R ANRRRRRR AR A AR RN R R kK
»

zLUT INSTR=IXIT/PCN:0 010 000 OL1 11, DSPL=4, ENTRYa=IXIT

IXIT DSPL ADD ZERC Q ADD ROAS Skip if IXIT instr; Read delta Q
CPX2 JSB PCN UNC JSZ TRP6 BKX3 NPRV It's a PCN instr; BKX3 := O, mode violation?
FFFB Q ADDL RH 0100 UBA ANDL ZERO RH := Q-5; Are we in Dispatcher?
OPA ADD RD JSB IXT1 UNC RD delta Q; Yes, so launch process
IXT2 UBA JSB IXT3 NZRO UBA JSB IXT4 NEG If ) = 1 then path (4,5.6) else if

Q(0
Q(él = 0 and Q <> QI then path (3)
(Note: 0)
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RECORD C.S. KRKAR KRR k& KRRKKNKKARKK  WAKAAAKKARNRK AL B *AANNKKAAKNAKAR
NO

ADDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

HOA KRR AR AR R AR AR KR R R A RA RO KA KRR KA KRR AR AR AR AR AR AR AR R R AR R KRRk AR A KA Kk

1833

1834 * *

1835 * ICF/55 IXIT path (1,2,2A) *

1836 * *

1837 * This module will launch the interrupted process, *

1838 * dstatcher launch of process or launch of process ®

1839 * ispatcher is pseudo-disabled >

1840 * *

1841 * 1). §- BANK :- (QI- l *

1842 * 2}. Q ; -2 (QI 4] *

1843 * 3). pL := ( I )+ (QX *

1844 * 4). Z := (QI-8) + (QI-4). *

1845 * 5). Clear stpatcher and ICS flags. *

1848 : B3). Read delta Q. :

{g:g PR R R SRR Rk A A R Rk R KR SRR RN T R R ek ok Rk R A ko ok sk o e ek Rk e Rk R R

1849 *

1850 0187 IXT1 FFOO ADDL RH CAD SP3B ROX3 UBA:=MASK TO CLEAR DISP AND ICSFLAG;
1852 SP3B:={QI-6), READ DS

1853 0198 RH INC ROX3 usa ADD CCPX READ STKDB (QI-4); CLEAR DISP AND ICS FLAG
1855 0199 RH ADD ROX3 SP38B CAD RH ROX3 READ S-BANK (QI- 5) READ DDL (QI-7)
1857 019A OPA ADD RG CF1 FFFE OPB ADDL RG:=STACK DB, (Q); UBB:=DS-2

1859 019B RH CAD ROX3 UBA U8B ADD Q READ DZ(QI 8); Q'-DS—2+(QI-4]

1861 019C OPA ADD RG OPB ADD DL UBA'-S—B NK, DL DDL4(Q -4)

1863 019D RG OPA ADD SPOA UBA ADD BNKS UBA:=DZ(QI- 8} (QI-4): BANKS: BANK(QI<5]
1865 019E Q ADD RH  ROS UBA ADD z READ(DELTA Q); Z:=DZ (QI- 8)+(Q
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RECORD

NO

@
©

Pt e et B o Bt B ot b B B Bt
00 00 C6 33 G0 00 D0 O3 OO 00 00 03 00 00 00 30 00
(O 09000 00 00~~~ N N N~
CONUN U ORI NONBINI=D

[
ADDR

IXIT, PATH {1,2.2A,3.4 4A)

REKRRKRRARE ALQ} A KRSNRRAANARN  AXANARKAKRKAAR AL B ANRAARKKARAKAN

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

RAKRRARR KRR AR AR KRR RN KR RN A AN AN RN AR A AN AN AN A AR A KRN AA RN RN KRR KRR AR R KA A KRR

» -
. ICF/55 IXIT PATH (1,2,2A,3.4,4A) =
.
. THIS MODULE JOINS PATHS (1,2,2A) AND (3.4 4A). .
.
« 1} RS:=Q-8 *
. 2). RQ.=Q-DQ.(1:15) OR RA:=Q-DO IF PATH (1,2, 2A). »
«
FeR kKRR AR A AR R R R AARARN RN AARARAARA AR A SRR AR AT RN A AR ARR AR ARRRAN KRR KRR
.
IXT7 UBB SP4A SUB RG FL Q  INC ROS
RH__ OPA SUB RG UBB  INC ROS
FFFC @ ADDL RH OPB  ADD BNKD CLSR
IXT8 UBA INC SP4A ROS Q  ADD SM
SPOA RH  JSZS STOV NEG OPB  ADD DB
SPOA RG  JSZS STOV NEG SP4A INC ROAS
OPA  ADD X UBs INC ROS
OPA  ADD RC BFFF ADDL
UBB OPA AND RB PL PB_ SUB SP3B
UBA PB  ADD SP4A OPB_ ADD RD
UBB STA SUB RRZ RE BNKS ADD
3FFF ADDL UBB BNKD XOR ZERO
1000 ADDL UBA  INC CCPX UNC
ADD UBA UBB IOR CCPX
RE  JSB EXI6 NZRO 4000 RC _ ANDL RC
ADD UBB  XR12 JSBS EXI6 NZRO
JSB  EXI9 UNC  SP3B RB  UBNE

10/ 2/86 9:26 AM
COMMENTY

Q:=Q-DQ(1:15}; READ(DB-BANK)

RQ:'Q~DQ IF PATH (1,2.2A); READ(DB)
-4 DB BANK I(Q*ll SR:=0

SP#A

=Q

STOV IF R§ 5 z Anb NITHIN 32K;

DB ~(9r2)

STOV IF RQ > Z AND WITHIN 32K READ DELTA P
SET X REGISTER: READ STATUS

RCDELTA P IOR L/P PBIT. UBB-L/P MASK (CSTX)
R8;-DELTA Pw/0 Lsp BIT; SP3B"=PL-PB (CSTX)

+ PB; RD:=TST
E:=0 [F SEGMENT NUMBERS SAME; UBB:=BNKS
UBA:=MASK: SKIP IF NOT SPLIT BANKS

UBA:=MASK'@ SET FSS IF SPLITFBéNKS SKIP

CLR FS (CSTX)
JSB IF SEG CHG;MASK TO NEWMAPFLG (CSTX)
gg; 15 BOTH L/P BITS NOT EQUAL (CSTX)

FINISH;
BOUNDS CHECK (PL - PB) >= DELTA P
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REGORD  C.S. PP IRAP IA WARAKARARAS  ARKARARARRARA ALU B ARAAKKARKARA A
NO RODR LABL RREG SREG FUNG SFNC STOR SPSK RREG SREG FUNC SPNG STOR SPEC SKIP COMMENT
1916 Tk ok e e R R A R R R kR ok R ok kR TR R TR AR Rk A R Ak TR ok ok ok e sk ok e e sk R R sk A e o e ek ke Rk kR R Ak
1917 * *
1918 * ICF/55 IXIT PATH (3.4 4A) *
N
1920 » THIS MODULE WILL CREATE THE DELTA Q ADJUSTMENT *
1921 » FROM DQ. (1:15). *
1922 * »
1923 * 1). DQ:=DQ.(1:15) *
1922 : 2). JOIN PATHS (1.2.2A). *
.
1928 ANKARIAAAARKARAAKRARARARARNRA AR RRARRN AR KA N RRRRRKR R AR AR AN KRR IR R A AR ARk R RN
1927 "
1928 01BO IXT3 RD RD  ADD LSR SP4A SF1 2 ADD SP4A:=DQ(1:15); UBB:=Z
1930 01B1 UBB  ADD SPOA Q JSB IXT7 UNC  SPDA:=Z; UBB:=Q, JSB
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RECORD CS tll!!ﬂnltil UA lllllllllll AKARKRA AR AR KKK ALU 8 KRR AR KRN ARAR
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
1933 AARRRRRR AR KA AR ARARKA RN RRKA KA ARRRAKAK AR AR KA RKARR R RN KA AR R A RRA KRN KRR RSN
1934 * n
1935 * ICF/55 IXIT Paths (2A,4.5.6) *
1936 * *
1937 * This module checks to see if the DISPATCHER was *
iggg : interrupted or a re-DISPATCH was requested. *
*

1940 * 1). Set DISP flag. *
1941 * 2). If QI(0} = O return to DISPATCHER (path 4). -
1942 » 3). If QI <> Q return to DISPATCHER (path 4A). *
1943 * 4}. If (QI-18) = O start DISPATCHER (path 5.,6). *
}Qgg [ 5) Return to launch process (path 2A}. *

. N
1345 KRR KRR R AR R AR R AR AR A AR AR R AR AR KRR A KRR K AR AR R AR AR R KRR KRR KRR XA R R AR
1947 *
1948 0182 IXT4 0005 ADDL 0700 ADDL SET ADR S, SET DISP FLAG (PATH 2A.4,5.6)
1850 01B3 UBA ADD ROX3 usB ADD CCPX READ(QI ADDR) SET DIS
1952 01B4 ADD CF1l 0012 ADDL SP1B CLEAR DQ FLAG, SP18:=18
1954 01BS OPA  ADD SPAA ROX3 Z READ(QI),; uBB:
1956 01B6 uB8 ADD SPOA UBA SP1B SUB ROX3 SPOA: =7 READ QI- 8)
1958 0187 OPA  JSB IXT¥3 POS Q ADD RgéURg 70 DISP (PATH 4)) IF QI (0:1)=0;
196
1961 o188 UBB SP4A JSBS IXT3 NZRO OP8 JSB IXT9 ZERO RETURN TO DISP (PATH 4A) IF Q QI
1963 DISPATCH IF (QI-18)=0, (NOT PSEUDO DISABLED]
1964 01B9 ADD Jss  IXT1 UNC ; RETURN TO INT. PROC (PATH 2A)
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RECORD c.S. Akmkkakkkak AL A KAAARARRAAE  AARKARRARAKKN A RORA R KRR KRR K
N

ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

HOTCR R R Ak R A R K R R R R A R R R R R R R R R R K R R R R R R R R R ok Rk Rk R N R R R A A R R R kK

1967

1968 * »

iggg : ICF/55 IXIT PATH (5.6) .

1971 * THIS MODULE WILL START THE DISPATCHER AFTER A "

{g;g : INTERRUPTTED PROCESS HAS COMPLETED .

1974 * 1), (QI) *

1975 » 2). 4

1976 * 3). -01+2 »

1977 * a). 0 =QI 4

1978 . 5). JOIN ALL OTHER PATHS (IXT8). .

1981 *

1982 01BA IXTS SPAA INC SP4A ROS SP4A ADD Q WRX3 READ(DB-BANK):Q:<QT, WRITE TO QI
1984 01BB 0002 UBB ADDL RH ADD DATA RS:=QI+2; QI:=0

1986 01BC OPA  ADD SP4A INC ROS UBA - 2DB-BANK : READ(DB)
%933 01BD Q ADD RG UBA ADD BNKD RQ =QI;

9

DB_BANK - =UBA
01BE FFFC Q ADDL JSB IXTS8 UNC UBA:=Q-4; FINISH TO PATH (1,2,2A,3,4,4A,5,6)
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RECORD Cs RERRR R AR R RK ALU A LR EREERR RN MARRREXANARAR ALU a Rk gk ek
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
1993 RARAXAAKRRAAARKA AR R AXAAAR KRR AR A RN R AR AR R A A R AR RARRANRRRRA AR R A RN R AR R R
1994 * "
1995 " ICF/55 PCN instruction *
1996 * *
1997 * This module will push a four (4) onto the top of -
iggg : stack to signify an ICF/55 CPU. :
2000 * Entered from SIXIT with privileged mode already *
2001 * checked. *
2002 * *
2003 AARKKARAAAR KR AR AN AR AARAAARARAA R AR R AN R AR RR AR AR A KR AN AN R AN RARARRARRRRRRK AR
2004 *
2005 01BF PCN FFFC DSPL ANDL ADD Check for non-PCN instructions
2007 c1co DSPL JSZ NEXT 00D UBA JSZ TRP NZRO NEXT if old LOCK/UNLK instruction;
2009 Unimplemented trap if not PCN or LOCK/UNLK
2010 01Cl1 JSZ PSHM SR7 ADD JSZ to empty one TOS if

SR = 7
2012 oicz JSZ NEXT EPSH 0004 ADDL RH JSZ for NEX¥ EPSH; New (S) := 4 for ICF/SS
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RECORD G S. TRRARAARRR A CALU A AAmMERARKAR  AKARAANARAARR ALU B NANARERRARAR AR
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

2015 deod g R R R R R e e gk sk R e A e Rk R ok ke sk kR R R DR R ok sk ok kM R A gk e R R R R R R R R Rk R R R A

2016 * SCAL - SUBROUTINE CALL INSTRUCTION *

2017 ok e Rk R ok X R R A sk J e sk e Rk A ke ke ke sk ke ke ke R kR IR R Rk e A R AR R R R Rk R R R R R e ok ek kR

2018 .

2019 $LUT INSTR=SCAL:0 011 000 lxx xxx xxx, DSPL=8, ENTRY=SCAL

2021 01C3  SCAL DSPL ADD ZERO PL PB  SUB SP2B TICB SKIP IF Na=

2023 sp28. -SLB- PB, TICB CAUSES CTR:=REGN CODE

2025 01G4 JSB  SCNZ UNC  PL  UBA SUB ROP SRZ  JSB IF (PL - N), SKIP IF SR = 0

2027 01Cs SM  JSB SMEM ROBS JSB STOS CTR UNC  READ (SM] aND 155" 3¢ :

2029 CTR:=REGN CODE FOR RA AND J$B IF SR<>0(CSTX)

2039 01C6 SCNZ JSZ PSHM SR7 PL  REGN XFRR ROP RG>MEM IF SR=7;READ #INT,OPB/RA BEFORE‘ngx’

2033 o1c7? ADD 3IFFF SREG ANDL SP3B :SP3B:=DELTA P (CSTX)

2036

2037 oics P ADD SPOA OPB ADD LRZ SPOA=P UBB-AINTERNALS HI ORDR STT LENG(CSTX]

2039 01C9 UBB DSPL JSZS STTV NCRY SP3B ADD STTV If N>#INTS; UBB=DELTA (C

2041 oicaA UBB SP2B JSZC BNDV CRRY SP3B PB  ADD RONP BNDV_IF ADDR > {PL - PB) (CSTX)

2043 B:=ADDR + PB, READ

2042 o1c8 SPOA PB SUB RH  EPSH UBB JSZ NEXT P uNe  NEW (S):=P - PH, EPSH; P:=NEW P. NEX

2046 01CC  STOS ADD UNC ADD POP RSB  INH JSB TO PSHM:POP TOS IAW SCALO INST(CSTX)

2048 0I1CD  SMEM ADD UBA Q  JSZC STUN NEG STUN IF S WOULD BE LESS THAN Q

2050 01CE ADD RSB RREG CAD SM #SB; SM:=SM -1
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RECORD
NO

C.S.
ADDR

OLCF
[£3%0]0}
01D1

01D2
0103

0104
01D5

SUBROUTINE EXIT INSTRUCTION

HAKK KRR ALU A AXRARKRAR RAARRAANKRARK AU B RXANARKARARAAR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

AXXRRAARAARARRARARRRRAAARRRAAARANRAANARARRARKRRARRRARKARANAARARXKRNARAR AR
* SXIT - SUBROUTINE EXIT INSTRUCTION *
ARKREAAARARAKARRAAN R AR RAAR RN R KA R A A AAA AR AR AR AR AAARAAAR R R AR AR AR RXARRRAAS
x

iLUT INSTR=SXIT:0 011 010 Oxx xxx xxx, DSPL=8, SR=l, ENTRYsSXIT

SXIT SM INC WRS SR SM REPC SM DCSR SRZ
QDWN ADD DATA Z ADD DCSR SRL2
UBB SM JSZS ST02 NEG SM ADD CLSR
UBB DSPL CAD SP4A PL PB SUB
uBa Q JSZS STUN NEG UBB RA UBNE

ADD RA PB  ADD 4 RONP
JSZ NOP UNC SP4A ADD SM

COMMEN

WRITE

10/ 2/86 9:26 AM
T

108 REGISTERS AT SM + 1,
+ SM, SR:=SR - 1, REPEAT IF SR ©> O

SM: =SR
WRITE QOWN;
UBB: SR ! =SR END WHEN SR IN RANK1 < 2

UBB: =SM
SP4A: =
STACK
BOUNDS

Next 1

=Z,
STACK OVEgFggw IF 2 < SM AND WITHIN 32K;

UBA:=S-DSPL-1; UBB: PB
UNDERFLOW IF $M < @ AND "WITHIN 32K,
CHECK (PL - PB

=(S)_+ PB, READ N%XT INSTRUCTION

N TWO CLOCKS; SM:=S-1-DSPL



PAGE 47 SR Prendlus(ﬁf&ack Undevflow Routine 10/ 2/86 9:26 AM

RECORD C.S. I ARAKAKAK ARARANARARARR AL B ANANKARARNARA K
NO ADDR LABL RREG SREG FUNC SFNC STOR spsn( RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

2078 AAARARAARR AR I KRRRR AR A AR R KRR RA AR KRR KR AR KRKRARRAR AR AR RN R A KRR K KRRk A

2079 * .

%8%? : STNU ~ SR Preadjust Stack Underflow Routine :

2082 * The purpose of this routine is to move NIR into CIR *

2083 * when a stack underflow is detected during the SR »

2084 * preadjust. Note that if a right stackop is the cause *

2085 * of the STUN it will appear as an unpaired left stackop. *

2086 * M, SR and P are ad)usted accordingly I cannot *

2087 * emphasize this enou? If this routine is not broken, *

2088 * don't try to fix it »

2089 * *

2090 RARRRRRAKRAARAKNARRRRARARKRA RN AR AN AR AR R A AR AR A R R AR R ARRR AN ARA AR R R A R RNk kA

2091 *

2092 01D6 STNX 0500 ADDL SP4A ADD ) SP4A := mask to set FAKENEXT

2094 01D7 SM  INC WRS SR SM  REPC SM  DCSR SRZ Force the CPU to drog the SRREQD line by

2096 01D8 QDWN ADD DATA ADD DCSR SRL2 accessxn? the stack registers

2098 01D9 ADD SP4A ADD CCPX Produce a FAKENEXT to move NIR to CIR before

2100 clearing the SR register

2101 01iDA ADD ADD CLSR UNC ; SR .= ESR := 0, skxﬁ next line 1st time

2103 0o1DB ADD P JSZI STUN P UNC increment P if no right stackop pending

2105 before jumping to process stact underflow

2106 010C 1000 STA ANDL ADD UBA := right stackop bit

2108 010D JSZ STUN UNC uUBa JSB *-2 ZERO Jump to increment P if no right stackop

2110 pendin? else jump to process stack

2111 underflow w/o incrementing P
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*x * ALU A

RECORD C.5. AR ARRAR AR RAXKARARARARAS ALU B ARRARARANRRR KRN
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
2113 ARRAAAAAAANRRARRAARRRARARKRARRAARAARKRAAAA RN ARANRAARAANKANANRRRRARA RN AR &
2114 * *
%iig : MAGNETIC TAPE 1/0 PROGRAM BUILD MODULE :
2117 » This module will build the Mag Tape I/0 program to *
2118 : read the bootstrap 1/0 program. :
%}.%8 AAKARKRAAARARRRRRRAAARAAAARRRERANARRNAAAAAAXRRAAARARRAR AR SRR RARRRARR AR A XA
2121 *
2122 0I1DE CLDT 0401 0001 0000 4400 CON SELECT UNIT #0 FOR MAGTAPE
2124 01DF 0314 0200 000D 0500 CON ISSUE WA
2126 01EQ 0000 0000 0401 0001 CON ISSUE DS
2128 01E1L 0000 4400 0341 0200 CON ISSUE READ COMMAND (2334)
2130 O1E2 0000 0500 0000 0000 CON ISSUE DSJ
2132 O1lE3 0300 0100 0440 8000 CON READ BOOTSTRAP CHANNEL PROGRAM
2134 0iE4 QE40 0000 0002 0000 CON STARTING ADDR
2136 O1ES FFF2 0407 0001 0000 CON DO ANOTHER BURST READ IF NOT DONE
2138 OlE6 4400 0342 0302 0002 CON ISSUE END COMMAND (2334)
2140 01E7 0000 0400 0343 0200 CON READ XFER COUNT (2334)
2142 O1E8 0000 0500 0000 000C CON ISSUE DSJ; ISSUE INTERRUPT HALT (2334)
2144 01E9 0180 0000 0008 0013 CON READ RECORD COMMAND, END COMMAND (2334)
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RECORD C.S AARAKRRRRAR ARNNKKARRAR  AKAKRARKANA AR ARKAAA AR AR
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

2147 ANARRXARRR KA ARRARRKAKAKRRAAAA AN AR AR R RA AR R ARRRARRA RN R R ARA AR R R ERRAR RN R KR

2148 * LRA, P relative ”

149 B S 53

150 *

151 $LUT INSTR=LRA{P+):1 111 000 OXX XX ,DSPL=8 P ENTRY=zLAP
152 $L.UT INSTR=LRA(P+):1 111 100 OXX XX ,DSPL=8 X P ENTRY=LAP

153 $ILUT INSTR=LRA(P-}:1 111 000 1XX XX ,DSPL=8 P ,FZ ENTRY=LAP

lgg fLUT INSTR=LRA(P-):1 111 100 1XX XX,DSPL=8,X,F2,P ENTRY=LAP

1

156 O1EA LAP UBA DSPL ADSB RH 3200 ADDL RH:=UBA:=PB +/- DSPL,UBB=PCAL O OPCODE(2317)
158 OlEB UBA JSZ PSHM SR7 usB OPB JSBS LAPS ZERO JSB IF SR=7,JSB IF LRA FOLL BY PCALO (CSTX)
160 OlEC %API UBA PB sus RH EPSH JSZ  NEXT UNG RH:=EFFECTIVE ADDRESS - PB,EPSH; NEXT (2317)

igg ARAXR KK RARRAKRAARKANNRRARN KA ARKARARRRRRRAKRAARARAKAKRAKKARRARRA KR KR A
164 * LRA: Indirect P relative "

165 ARARKKARARKRRAA AR RN ARKARAR KR RAAA KUK AR AR AR AR R R A AKKRARRAARARAAKKKARARD
164 *

167 $I.UT INSTR=LRA(P+):1 111 010 OXX XX ,DSPL=8, INDR,P ENTRY=LAIP
168 SLUT INSTR=LRA(P+):1 111 110 OXX XX .DSPL=8.X, INDR,P ENTRYxLAIP
169 $LUT INSTR=LRA(P-):1 111 010 1XX XX, DSPL=8, INDR F2 P, ENTRY =LAIP
1;? SLUT INSTR=LRA(P-):1 111 110 1XX XX.DSPL=8.X, K INDR.F2 P ENTRY=LAIP

21 *

172 O1ED LAIP UBA DSPL ADSB RH  ROP 3200 ADDL RH:=UBA:=PB +/- DSPL, READ;UBB=PCALO OPCODE
74 OLEE JSZ PSHM SR7 UBB OPB JSBS LAIS ZERO JSB IF SR=7;JSB IF LRA FOLL BY PCALO (CSTX)
76 O1EF XC RH  ADD RH PB BNDE UBA:=XC + INDIRECT CELL ADDR;

78 BOUNDS CHECK INDIRECT CELL ADDR >= PB

79 01F0 UBA OPA JSB LAPIL UNC PL RH BNDE UBA=zXC+ADDR+CELL CONT;JSB BNDS CK PL>=(2317)
81 01F1 LAIS XC RH ADD RH PB BNDE UBA=XC+INDR CELL ADR; BND CK INDIR>=PB (CSTX)
83 01F2 UBA OPA ADD RH PL RH BNDE RHaXC+ADR+CELL CNT; BND CK PL>=INR (2317)
85 01F3 LAPS SR SM ADD 0500 ADDL SP38 UBA=SM+SR SP3BIFAKENXT CODE (CSTX)
87 01F4 0004 ADDL Zz UBA SUB UBA=4 UBBITOTAL AVAIL SPACE ON STACK (CSTX]
89 01FS JSZ PSHM SR7 UBA UBB JSZC STO2 CRRY JMP IF STACK REGS FULL (MOVE OUT 1 TO MEM)
9] STACK OVERFLV IF_NOT ENOUGH FOR PCAL O CSTX)
92 01F6 RH PB suB RH  EPSH ADD RH=EFF _ADDR-PB, EPSH 2317)
94 GO DO INTERNAL PCALO DIRECTLY AND FAKE P

95 UBA=0 FOR FAKE DSPL FOR PCALO

96 01F7 ADD SP4A SP3B ADD CCPX 2317)
98 01F8 ADD ADD NOP TO ALLOW FOLLOWING SF1 TO WORK (2328)
00 01F9 JSB PCLL SF1 P INC P RONP (CSTX)




PAGE S0 CKPB -~ IN DUMP 10/ 2/86 9:268 AM

RECORD C.S. LE SR NS R R A u R R KRRk AR A ARRA RN R RA ALU B ARNARA R AR R AR
LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
2203 *
2204 ARARAAAAARAAKAARNARAARR AR AR AAARNARAARRAARNARRAARA KRR R RARR KRR RN R R R R RAR R AN
2205 * *
22086 * CKPB: Check to see if PB is valid. Zero BNKP if it is *
2207 * too large so that DUMP does not die of "Invalid Address *
zzgs : -- CBIS" if BNKP is too large. Read NIR with RONP :
%glo AR R R KRR R AR AR A A AN AR AN R R R ARk AR R AR R R ok R R R R Rk ok R R R R ARk K
2211 *
2212 O0iFA CKPB ADD RB  BNKP SUB CRRY 1Is BNKP within installed memory ?
2214 OlFB ADD ADD BNKP No -- Zero BNKP if too large !
22186 01FC ADD ADD Wait for store to occur.
2218 01FD ADD RF ADD RONP Read NIR.
gggg OLFE ADD ADD Wait f read to occur.

oF
OLFF ADD OPB ADD RF RSB RF := NIR, return to DUMP
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RECORD  C § AxKAAR U A RAKRRAAAR AR ALY B RRARKAARRARATR

ADDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

22:5 H AR AR KRR R AR KRR AR KR A KRR A R R AR KRR R KA KR KA A KRR AR R KRR R KR AR AR R RN AR
2226 * »
2227 * COLD LOAD AND DUMP MODULE N
2228 * e
2229 * This module will perform the cold load or memory dump »
2230 : operations from magnetic tape or disc. "
2231 »
2232 - 1) Entered with cold load/dump device number in RH, "
2233 * (from DCU). n
2234 * 2) Find the size of main memory n
2235 A 3) Initialize all of main memory to %30370 (HALT %10). »
2236 * 4) Co the contents of CPU registers to locations "
2237 * %14 1-1422 in main memory "
2238 * 5) g{ the cold load device DRT to locati n
2239 * %1 6-1521, the DRT bank and offset to %1522 1523, "
2240 * and the inferrupt masks to %1524-1527 "
2241 ® 6) I/0 CLEAR all channels, initialize channel device, "
2242 * identify the device (re(urnxng the IDENT byte for "
2243 » the device,) initialize channel device and clear the *
2244 * channel. "
2245 * 7) Cog‘ the appropriate channel program to %1423-1505. "
2246 * T b{te = 0 for disc, 1 for mag tape. *
2247 * 8) Modify the disc I/0 program seek command to sector 2. *
2248 * 9) Set up a DRT entry for cold load device. "
2249 x 10) Issue SIOP command to load 256 bytes from mag tape "
2250 * or disc to location %7100. "
2251 » 11) When the channel program halts, compute and check »
2252 * the bootstrap checksum. »
2253 * 12) Issue SIOP command to bootstrap the syst *
2254 * 13} When the channel grogram halts, check (CPVA)(>%100000v *
2226 : If not, set up ICS and trap to segment #1, #44.
»
%g57 RAARKERA AR AR AR AR A KRR AR RRR A RN AARARRRRR XA AR AR RN R MR AR AR R KRR A RRR Rk R AR
2258 %0200
2259 0200 LOAD 0080 ADDL SP4A 1000 ADDL XR6 clear MSGINT; XR6 := channel talk command
2261 0201 0078 RH  ANDL RH RH  ADD LSL SPZB SF1 isolate chan #; SP2B := DRT offset; set Fl
2263 0202 UBA ADD LSR BoOO ADDL XR shift down channel #; XR7 .= IOCL message
2265 0203 0002 ADDL SP4A UBA ADD LSR XRA CLSR disable ECM; XR4:= shifted down chan#; SR:=0
2267 0204 JSe8 ECM UNC SP4A ADD CCPX determine memory size; clear MSGINT
2269 xok initialize memory to HALT %10's okl
2270 0205 ADD RG  WRX3 XR4 ADD LSR SP1B start address := O; SPIB := channel#
2272 0206 JSB  *+1 TEST ADD BKX5 1nterrun ?endxng7 clear BKX5 for messages
2274 0207 XR3 ADD DATA RG  JSBI *-1 RG NZRO write 'HALT 10'; 1oop back 'til bank is full
2276 0208 ADD RB BKX3 suB BKX4 ZERO end of bank memory?
2278 0209 JsB CLDO SF1 BKX3 JSBI *-4 BKX3 UNC continue cold load: no loopback
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RECORD
NO

C.S.
ADDR

MEMORY SIZE ROUTINE 10/ 2/86 9:26 AM

REXKRKKKRNRR AL A SAARAXKAARR  SARARTAXRRARRR A ARAXRARRARARRARAR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

AKKARR AR KRR RN K AR AR KKK AR AR AR RRAARNRRARR R R RN KRR AR AN KRR R AN AR AR RN RN A RN RA K

N
: This module is used during memory initialization to: :
* 1. Enable/Disable error correction *
: Determine memory size :
AXRRAANRAARRATAARR A MR RRARAAA AR AR XX ARRARRRA A AR N RR R AR AR RN R ok A ARk RNk
N
ECM  F804 ADDL RB 0120 ADDL BNKS RB := UBA := mem size mask & shift count;
BNKS := read & write memory status msg
0400 ADDL RG UBA ADD CTR PSHR RG := read upper word; CTR := UBB.(8:8) = 4
0288 ADDL SP4A ADD WRS UBA := command word, UBB := disable err corr
~30F8 ADDL XR3 UBA ADD BUSC XR3 := 'HALT %10'; send message to memory
ADD MSGI RG ADD BUSC Skip if MSGINT:; Read upper wrd of mem status
JsB  x-1 UNC RG ADD LSL BUSC Wait for MSGINT: Read lower wrd of mem stat
0090 ADDL RB OoPB  ADD POPR RB8 := clear MSGINT; UBB :=* msw mem status wd
UBB ADD RB OPB RPCA UBA := msw mem status;
UBB := lsw mem status.(0:5)

Repeat next line 6 times
UBA ADD LSL UBB LINK DCTR CTRO Shift memsize into UBA
UBA CAD RB RB ADD CCPX RSB RB := & memory banks - 1; Clear MSGINT, rtn
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RECORD
NO

NRNRNNRNNNNRRRNRRDRORONNNRN

WWWWWWWWWWWWWWWRWWWWWLRWWWWOLWWWWWOLWWLIW
OIS EBEBRRDWWWWLWLWWWWWRINRRNNNNRNRRN - -
PABENOXDEWNHOOINDINBWNOCORIANBWN =D O~

[NIN)

NN
LWRWWRLWWWLWLILLW
O L0 ®EE N~ IND

C.S.
ADDR

021E

ENLCININININ]

02

REGXSTER SMVE MODULE
ALY

KAXRNRA KKK A KEARKRKRRAN  AARARRNA R AN kA

AANRIA KRR RN

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

AR K IR KRR KA KK AR AR RR RN KRR ANKR A AR KR AR AR AR AN AR RA RN AR RRARN KRR ARk N RN R

X R EE RN KWK B R RN NN T KRR R RN RN RN

It will also write the ucode version number at SYSGLOB EXT %20

CPU REGISTER SAVE MODULE

This module will copy the CPU registers
to main memory locations %1401-%1422.

S0 B,

%1401 CHANNEL/DEVICE NUMBER
%1402 X REGI

%1403 DL R[GISTE

%1404 OB-BANK REGISTER
%1405 OB REGISTER

%1406 Q REGISTER

%1407 SM REGISTER

bhbhLDLEEDD
[N Ieteretepatatere
= ONDVNBWN-O

4 OF NKS
CPX1 REGISTER
CPX2 REGISTER

[ R I R A S R A S B R R
~N

®
[
=
N
~N

AARKKKARNAANA KA N A NARRARRIRRRRRRAN AN RN RN R AR AL ARARAAAR AR KRR AR AR AR AR Ak kA

DUMP 034C ADDL ADD
UBA ADD WRX4 SP1B ADD
uBs ADD DATA 0301 ADDL
UBB ADD WRX4 RH ADD
RH ADD DATA 1000 ADDL

X ADD DATA UBA UBA DD
DL ADD DATA NKD ADD

UBB ADD DATA INC
DB ADD DATA 0078 RH ANDL

Q ADD DATA uBs ADD

SM ADD DATA BNKS ADD

uss ADD DATA Z ADD

UsB ADD DATA ADD

STA ADD DATA BNKP ADD

UBB ADD DATA SP1B ADD

P8 ADD DATA uBs ADD

P ADD RF DATA PL ADD

uss ADD DATA ADD

CIR ADD DATA B0OOO ADDL

ADD SPA4A Jss

UBA INC RB DATA 7777 ADDL

CPX1 ADD DATA 27 ADDL
CPX2 ADD DATA 0011 ADDL

uBs ADD WRX3 ADD
ADD REGN RAR 003A ADDL

BKX4 CF4B

XR16
XR6

SP2B
BNKD
sP1B

BKXS
XR4
sP1B
XR7
XR8

CTR

RG
CTR

UNC

10/ 2/886 9:26 AM
UBA := %1514, BANK O ACCESSES {2306)
WRITE TO %1514:UBB=SYS HALT NUMBER (2306}
WR TE SVS HALT CODE TO 11514 UBB=%1401{2306)
WR %1401; XRB16=MCDEV
WR TE[DEVICEC% XR6 : CHANNEL TALK COMMAND
wr ) B .= DRT entry for dump device
WR TE(DL] UBB: =DB- BANK
WRITE(DB- éANK%; BNKD- 1 {for #SAVO)
WRITE(DB); CLEAR MOD,DEVIC # ONLY
WRITE(Q); SHIFT DOWN CHANNEL#
WR TE(SM& UBB : -S-BANK
WRITE (S-BA g UBB:=Z REGISTER
WR TEiZ} AR “BKXS FOR MESSAGES
WRITE{STATUS):. UBB:=PB-B
WR TE(FB-BANKI' SHIFT DOWN CHANNEL #
WRITE(PB}; SPL8:=CHANNEL
WR TE%PI; UBB:=PL (2334
WRITE PL} (2334
Write (CIR), XRB7 := IOCLEAR COMMAND
SP4A := O, determine memory (2334)
Write % of banks to %1420, XRB8 ;= CCPX code
RB := # of banks for CKPB. (2334)
Write (CPX1); Set for WCS parity off (2605)
Write (CPX2); Point to ucode version (2553)
Ucode vers addr -> YREGA;RG=0(sav ctr)(2605)
Get WCS addrs. into RAR (2553)
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RECORD
NO

LABL

EEGISTER SAVI

AR R KRR Rk R

RREG SREG

02FF
UBA

0210
UBA OPA
uss

E MODULE
ALY

EARXRRNARR AKX

FUNC SFNC STOR SPSK

MEDJ

ROX3

WRX3
DATA

AAKRARRA A AR AR

RREG

SREG

REGN
SREG
uss
ueB

u
034D

U B *taskskxaknnn

10/ 2/886 9:26 AM

FUNC SFNC STOR SPEC SKIP COMMENT

ADD
ADD
ADD
ADD
ADD

ADD
ADD

ADDL

RSB

Point CTR at WCS 2nd. quarter

Let things settle down

Magic incantation to read WCS

The read line

UBA <- PTR to SYSGLOB EXT area

Hold data for a little bit

Read SYSGLOB EXT base into OPA

Hold data some more

UBA <- offset to ucode version word
Set up to write into ucode vers. wd

Write version out

NRNNNRONNNNNR
R I I R R R I 1T
UGN g
WLWWRWWVWWWWL



NARNRNNRRNRORNNNNNN
DhABADADADLDEL
NNNNODIDHADODUUN
WN-OOXNDINBNODD

2474

DRT and I/0 MASK Save Module

HARKAKKRKRNR A

A KRAKKAKKKKR

AARNKRRARRR KRR REERRRAAMAR R KR

10/ 2/88 9:26 AM

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

RARAR AR KR AR R A AR R KNI R AR AR ININRRRRR AR ARRRARRRARANARRAR AR AR AN KRR R AR

* L]
: Save new DRT locations, DRT pointers and I/0 masks :
* %1515 - NIR *
n %1516 - DRTO << This is the data {(in bank 1) *
* %1517 -~ DRT1 that was present at fhe »
* %1520 =~ DRT2 locations which will be *
* %1521 - DRT3 overlayed by DRT info >> *
* %1522 - DRT bank abs(8) *
® %1523 - DRT offset abs(9) *
» %1524 -~ mask for IMBO abs(1A) "
* %1525 - mask for IMB1 abs(18) *
* %1526 - mask for IMB2 abs(1C) *
: %1527 - mask for IMB3 abs[(1D) :
TR R IR R AR K R R R Ak R ok Ak ok Ak ok ek ek ok e ke sk ke o T e T R N R R Rk K kR
»
» save overla{ locations
UsB ADD WRX3 JSL CKPB UNC
UBB ADD DATA SP2B ADD ROAD UNC
0008 ADDL SP4A ADD RNOI
ADD 0003 RG suBL ZERO
OPA  ADD DATA RG JSBI *-2 RG UNC
* save DRT pointers
ADD SP4A ADD ROA3
001A ADDL SPaA UBB INC ROA3
OPA  ADD DATA ADD
OPA ADD DATA SP4A ADD ROA3 UNC
* save 1/0 masks
1111 ADDL RB ADD RNOI
INC RG  ADD ZERO
OPA  ADD DATA RG UBA JSBS *-2 RG UNC
ADD XR8 REPC
. UBB RB INC ZERO UBB RB  ADD CCPX
HAKRNERARRRRRRRAKAKRARRARN RN R R A RAAKARARAR KRR A RAA AN RN RN A RN RN KR ARRARH AR AR AR
i »
r The LOAD and DUMP paths join at this point. :
* 1. Init DRT pointers to bank 1, address O, *
" 2. Save DRT address in SM, (for use later). *
" 3. Call KLTOP to translate logical IMB# to physical "
1 module® and store it in XRA9. :
)
HARKRAKARNRRRA AR KR KK RN RRRARNARNARKCA AR KA R AR R AR AR M AR AR RN R AR R AR KRR RRR R A AR AR
*
GCLDO 0008 ADDL ADD BKX3
UBA ADD WRX3 SP2B ADD SM STFF
INC DATA RH ADD R
ADD DATA UBA JSL LTOP BNKD UNC

YREGA := %1515; Check BNKP

Write NIR; Read DRTO skip

SPaA .« adr of DRT BANK, inc YRGB, rea
RG = 3 then exit this loop

write DRTn; Inc count & loop back

; Read DRT BANK (abs(8))

§P4A ;= mask 1 adr; Read DRT OFFSET (abs(9))
Write (8) to %1522

Write (9) to %1523; Read mask 1

RB := CCPX mask delta; Increment YRGB, read
UBA := If RG = zero then exit this loop
Write mask n; Decrement count & loop back

. Repeat clearing of CPX bits

Exit if CCPX mask = FFFF; Clear CPXl, CPX2

{2334)
(2334)
d DRTn

:= adr of DRT ptrs; BK

YRGA:=8; SM:= DRT ADR OF LOAD/DUMP DEVICE
ABS(8) (DRTBANK) 1; RG:= MCDEV#

ABS(9) [DRTOFFSET];-O JSB TO MAP MOD #



DDR

INITIALIZE AND IDENTIFY LOAD/DUMP DEVICE
ALU A *x ol

ARRRKRA AR R

HE RN RN R KR AR R N RN

*

CLDL O0O7F

CRT1

uBB
€002

0200
0002

CRTW

CRUW
OOES

002

ARRRRRRR A

AARARARARKKXKAR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

HAKRRAXARRR KRR AR AR AR AN AR AR AR AR AA RN RN R AR AN R RN AR R ARRARRR AR R AR AR RAR

1/0 INITIALIZATION, DEVICE IDENTICATION .
This module will initialize the channel for the *
cold load / dump device. :
1) Issue I/0 CLEAR of all channels. *
2) Initialize the channel for the cold load >
device *
3) Identify the type of device The ident byte *
will determine whether the cold load device *
is a magnetic tape or a disc. x
4) Re-initialize the channel for the cold *
load device *
S) 1Issue DEVICE CLEAR. .
AEARARRARAAARARARARRNARNR R A AN R AR AR A AN A R Ak Ak ok ke ok o sk o0 e vk vk ok e ok ok ok ok ke ok ok e ok ok ke e A
RH  ANDL R XR7 JSL IOMS SP38 NZRO
ADD SPAA SF1 XR6 JSB ECM SP3B NZRO
ADDL SPOA 5400 ADDL RB
SP2B ADDL SPaa UBB JSL IOMS RG NZRO
RH NDL XR1 RH  JSL CINT BKXS NZRO
ADDL RF 403E ADDL
UBB ADD RG XR6 JSL IOMS SP3B NZRO
ADD 405F ADDL RG
XR1 INC XR1 JSL  IOMS Z UNC
XR1 ADD RG JSL  IOMS BNKS UNC
ADDL RG JSL IOMS CTR UNC
ADDL 1300 ADDL SP3B
ADDL RG UBA JSL IOMS XR7 UNC
ADD RF JSBI CRTW RF NZRO
ADD XR7 JSL IOMS SP3B NZRO
RG JSB  CRUW NZRO CAD XR8 ICTR
JSB8 CRTW ZERO JSB CRT2 CTRO
ADD RG CFl JSL IOMS SP3B ZERO
ADDL RG  ADD RRZ XR8
ADD UBA ADD CTR
ADD RG CFl JSL IOMS SP3B ZERO
ADD INC REGN
ADD 40SE ADDL RG
ADD XR6 JSL IOMS SP38 NZRO
ADD 403F ADDL RG
ADD XR6 JSL IOMS SP3B NZRO
SP2B ADDL SP4A JSL CINT BKX3 UNC
ADDL XR1 0338 ADDL BKX7

0
CRT2 0341

10/ 2/86 9:26 AM

RH:=CDEV &, ISSUE IOCL C

AND
ExggLE ERRbR CORRECTION MEMORY ;UBB:=1000

M B:=UBB: =MASK
DRT ADDR +2; WRITE TO REGISTER#0
DEVICE #: INITIALIZE CHANNEL
CLEAR RF FOR DELAY COUNTER
CHANNEL LISTEN COMMAND
RG:=CHANNEL LISTEN: DO XT
. RG:=CHANNEL UNTALK COMM

Y COMMAND : CHA NEL

RG:;éDENTIFY COMMAND ; IgENIIFY DEVICE c

CLEAR TR
FORMATS TO READ REG _2; WRITE REG 3.
Rge 3:= éne Ecg out ?IFOTEMPTV)

XRB7 : 2 F

DELAY 13 MSECS

READ REG 2

SKIP IF BYTES ARRIVED

INCREMENT CTR; XRB8 .= INVALID 10
€ V E UNTIL CTR

UN
R N IDENT BYTE
SAVE #IRST 10 BYTE IN LSB OF XRBS
SET CTR FOR XRB10
COMMAND TO READ SECOND BYTE
;XRB101<>8_FOR_NO DCU LOGGING
UNLISTEN COMMAND TO GIC

UNTALK COMMAND TO DEVICE

TO SET_IRQ AND CSRQ

SP4A:=DRT ADDR +2; REDO INITIALIZE CHANNEL

XR1:=%1501; BKX7:=%1470
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RECORD cs EER S RSN T ] IR ER RS EE R Y AR SRR RS EE S ARKAARARRNNR R
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
2563 Bk ok gk ok s e e ok sk R sk o ik A s ok ko ok ok e ok gk ok ok ok ok e sk ok sk ke kR e e ok ok ke e R kA
2564 -
%ggg : BOOTSTRAP SET UP MODULE A
i
2567 " This module will set up the bootstrap I/0 program »
2568 " that microcode builds. *
2569 » *
2570 " X =1 for 1lst bootstrap call *
2571 i X =0 for 2nd bootstrap call *
2572 " *
2573 " 1) Builds the disc or MT I/0 program. *
2574 # 2) If loading rather than dumping then modify *
575 " the disc rogram to seek to sector 2 and *
576 N read to % *
577 » 3 Set up the DRT entries for load/dump device *
578 * 4 Set interrupt system mask for channel. *
2579 ~ S Issue SIOP command for execution of I/0 *
2580 : program. :
%ggé ok kR N e ok sk ok sk ok sk kR ok ok ks R R R kR e e e R o ke kR ok kT ke
2583 *
584 0263 JSB DSCP UNC XR8 JSL NSDV NIRO Cog‘ 13037 disc chan Brog or check further
586 0264 CLDR XR1% JSB DMP1 EVEN BKX7 ADD WRX3 LOAD SET UP IF DUMP. YREGB:=%1470
588 0265 XR1 ADD WRX3 OE40 ADDL YREGA:=%1501; UBB =%710
590 0266 INC LSL DATA UBB_ ADD DATA SEEK TO SECTOR 2; READ TO %7100
592 0267 DMP1 0003 ADDL SPOA BKX5 ADD XR20 SPOA:=DRT INDEX:; XRB20:=CDEV#
594 0268 0313 ADDL SP2B8 ADD XR31 WRD CP ADDRESS; DRT ADDRESS WRITE TO BANK 1
2596 XRB31:= DRT0 ADDRESS
2597 02689 0317 ADDL XR7 UBA ADD DATA CPVA ADDRESS; WRITE(CP ADDRESS)
2599 026A SPOA SP2B ADD WRD UBA  ADD DATA DRT+3 ADDRESS; WRITE(CPVA ADDRESS)
2601 0268 3000 ADDL 002F SP1B SUBL CTR UBA:=3000; CTR:=BITMASK® FOR CHANNEL
2603 026C UBA UBA ADD LSL DATA 9000 ADDL SP3B UBA:=CO00 ,WRITE DRT3; SPaB =SMSK COMMAND
2605 026D ADD REGN JSL IOMS RG UNC . RG:=CHANNEL MASK, SEND S
2607 026E INC X 5000 BKXS IORL sSP3B X:=1 FOR 1ST BOOTSTRAP ; SPBB = SIOP COMMAND
2609 026F 0007 UBB ANDL RG JSL  IOMS DL UNC  RG:=DEVICE #; ISSUE SIO# COMMAND
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RECORD
NO

C.S.
ADDR

COLD LOAD AND DUMP SET UP

KxKxaNkARNN ALY

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

SR R AR R R R R R R R R KRR R R R R R R R KRR R R R R Rk R R R A R R AR R AR

R

AAXKKINRAR KRR R AR AR KRR AR KR R AR AR AR AR AR KRR A AN KRR R AR AR R AN A RN RN AR A AR

cCcL o0coo
cLLp

CLP 0200
0090
X
CLFN 0007 RH
XR7
RB

SPOA OPA

usB Q

SM
RH

ADDL
ADD
JSB
JsB

JsB

ADDL
ADDL

ADD

x4l

CLP
cLLp

LD2

Ics

RG

SPCA

RG

RG
CPAB

STA

ARRAIRRRK AR

TEST
MSGI

UNC

RAXRARRARRRR &

F379
uga

0040

1C00

A401

FFF7
4000

COLD LOAD AND DUMP SET UP MODULE

This module will set up cold load running of the
I/0 bootstirap programs.

ADDL
ADD
XR20 ADD
DL INC
PB Jsz1
ADD
UBA INC
UBA ADD
OPB  ANDL
JSL
RG ADD
RH IORL
JsSL
XR6 JSL
ADDL
XR18 ADD
ADDL
ADDL
ADD
SM INC
JSL

MR RXA RN kKR

PB

RH
DL

CPTO PB

CTR
LSL

CSRQ@ BKXS

LSL
SP3B
IOMS BKXS

IOMS SP3B
SP18
RH

XR12
BNKS

SM
PCL3 BNKD

BUSC

CCTX
BUSC
CCPX

BUSC

»
x
*
N
x
»

NZRO
ZERO

ZERC
UNC

UNC
NZRO

UNC

10/ 2/86 9:26 AM
COMMENT

uaab=eoaungusv cMD; SET TIMEOUT FOR 48 SECS
RESET CPUTIMER; COLOLOAD DEV#
INTERRU

JSB_IF MSG
T LI“ETONCE IN 2**16 TIMES

ES

CTR:

SET CLEAR MESS INT. FIELD:
READ FROM CODE (UBS: -%0402)
, Clear message interrupt bit
Set Fl. Skip 1f it is an IRQ
2ND TIME IF NOT CSRQ AND X ODD; JSB IF CSRQ
SPOA =%8000; GO UNBUSY (UBB: =%0400

-DEVICEI SP3B:=INT. CLEAR MESSAGE
READ(CP
CLEAR _INT *RUPT ON DEVICE, BKXS'-O
RG:=%5400 TO ENABLE IR

0, SE S, SF1; RH:

STA:=PRIVILEGED, SEG# L: -9 ON UBB (csrxl
RITE AT Q-9;SET PHYS MAPPING (CSTX)
Q-9=1 (CST EXTENSN); BANKS=0 (CSTX)

WRITE PARAMETER caSM + 1
WRITE (CHANNEL/DEVICE); GO SET UP SEGMENT #1
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RECORD c.S. KRKRAMKARAR AL A AKAKAXXARRN  NAKXKKKKARRRAKX A||J B ANAXRKANRAKRAK

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

2670 AKKRKKMRRMKRRA AR N RANRKANARAR AN R KR AR R AN KKK KRARRRKRR K KR KR KRR AR KRR AR KRR

2671 »*

%6;% * COLD LOAD AND DUMP BCOTSTRAP MODULE :

6 x

2674 * This module will perform the bootstrapping of MPE's *

2675 * INITIAL and related segments. :

«

2678 *

2679 0285 LD2 XR1S JSB LC2 oDD 0080 ADDL RG DUMP?. SET LENGTH OF CP PROGRAM

2681 0286 0358 ADDL SPOA JsB LD BKXS UNGC SET ADDRESS FOR READ (%1530} ;

2683 OAD BOOT, BKXS5:

2684 0287 LC2 OE40 ADDL SPOA ADD BKX5 SET ADDRESS FOR READ (%7100) BKX5:=0
2688 0288 LD UBA ADD ROX3 A72E ADDL SPJB READéCHECKSUM), SP3B:=%123

2688 0289 ADD XR31 ADD P28 =DRTO ADDRESS

2690 028A SPOA INC SPOA ROB3 RG CAD RG NZRO READ(PROGRAM DECREMENT WORD COUNT, DONE?
2692 0288 OPA  ADD SP4A JSB  LDNE UNG SP4A: =CHECKSUM; YES!

2694 028C JSB  *-2 UNC SP3B OPB ADD SP38 LOOP BACK; ACCUMULATE SUM IN SP

2696 0280 LONE 1CO0 RH IORL SP4A SP3B SP4A XOR ZERO SP4A:=INT. CLEAR MASK; CHECKSUM CORRECT’
2698 028E 0007 RH ANDL RG JSZ CPCS UNC RG:=DEVICE#; NO, SYST EM HALT 007

2700 028F XR15 ADD LSR oDD 0358 ADDL RH DUMP?; RH:=%1533

2702 0290 OE41 ADDL RH SP4A JSL IOMS SP3B NZRO RH:=%710Ll: RESET INTERRUPT ON GIC

2704 0291 RB ADD RG XR6 JSL IOMS SP3B NZRO RG:=x5400 TO ENABLE IRQ AND CSRQ:

2706 SP3B:=%1000 (WRITE TO REG# 0 CHAN/DEV 0)
2707 0292 0003 SP2B ADDL SP2B ADD WRD UBA:=DRT ADDRESS+3; WRITE TO DRT

2709 0293 UBA ADD WRD RH ADD DATA WRITE TO DRT*J& WRITE CP POINTER

2711 0294 ADD X Cc000 ADDL X:=0, HANNEL RUN BIT MASK

2713 0295 uBB ADD DATA 5000 XR20 IORL SP38B WRITE TO DRT& UP SIOP COMMAND
2715 0296 0007 UBB ANDL RG JSL IOMS UNC UBA'ﬂDEVl SUE COMMAND

2717 0297 ADD JsB ccL DL UNC ; DL:=0, #ERFORM BOOTSTRAP
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RECORD
NO

C.S.
ADDR

COLD LOAD AND DUHP CHANNEL INITIALXZATION

ARRRRRANRRE ALL A LT RARARARAR AL B RARARRWNAKAAARR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

RRANKRKRRRARRRRRRARARRARARAARNRANARRARRAR RN R AN R AR RAARRARRRRARARARRR AR R

COLD LOAD AND DUMP CHANNEL INITIALIZATION

This module will perform the 1n1(11111|tlon and the
placing on-line of the HPIB channel on the GIC.

1) Clear system mask.

2 Clear DRT3 entries.

3] R;:? ;; ister 81 for system controller flag

4) f not system controller then controller cannot
be made to be controller-in-charge (:yitem halt 14).

5) Enable the channel to respond to indentify
sequences on the HP

6) Go on-line to the HPIB and ensble HPIB CRC
ctpnbili é

7) Assert IF REN on the HPIB.

8) ait 100 ms for duration of IFC, REN.

9 Remove IFC, keep REN.
10 Clear any HPIB interface errors.
11 Check register %1 to verify that channel

controller is now controller-in-charge.
12} If not controller-in-charge take off-line and
system halt 21.

ARARRARARRRRRARRRRRARARARR AR AR R AR A KA AR AR RARRARRAR AN RRAR AR R AR R AR AR A KRR R

HE R E R RN R KRN EB RN NN DA NN NN
RO R RN X R EE RS R BN E N E R R AN RSN

CINT 0080 ADDL RG 3000 BKXS IORL SP38
ADI JSL  IOMS UNC
0100 ADDL SP4A CAD LLZ XR9 CF2
0008 ADDL SPOA UBA JSL IOMS SP3B NZRO
SPOA RG  AND NZRO 1600 ADDL RH
JSZ NSYC UNC UBB SP4A ADD XR13
aoos ADDL RG H JSL IOMS SP3B NZRO
8080 ADDL
UBB A RG XR13 JSL IOMS SP3B ZRO
0030 ADDL RG JSL IOMS SP3B NZRO
CINR 1200 ADDL XR9 JSBI CINR XR9 NZRO
0020 ADDL RQ UBA JSL IOMS XR9 UNC
RG XRg JSL IOMS SP38 NZRO
0010 ADDL RH SP4A JSL IOMS SP3B NZRO
1700 ADDL RH RG  AND NZRO
RG JSZ NCON UNC
200A ADDL XR6 ADD SP38
ADD LSL RG XR8 JSL IOMS ZERO
JSB CRT2 UNC JSB CRTL Fi

10/ 2786  9:26 AM
COMMENT

RG:=80; SET INIT COMMAND
; SEND INIT C

REGHL; TIMER FOR ASSERTING IFC AND REN
MASK; READ REG#1 FOR SYS. CONTROLLER?

SKIP IF SYS. CONTROLLER; w ITE TO REG#6
SY'TEM HALT IF NOT SVg;gnSEONTROLLER REG#?7

: B ON HP-1B
REG#6:50030; ASSERT IFC, REN ON HP-IB
RE .2‘ ALLOW 100 USEC TO ASSERT IFC AND REN
RE =0020; REMOVE IFC, KEEP REN
RE QZ.-%FFF?‘ CLEAR ANY HP-IB INTERFACE ERR.
MASK, READ REG#1, FOR CIC OF HP-IB
WRITE TO REGA7: SKIP IF HP-IB CONTROLLER
REGISTER #7:s0; SYSTEM HALT IF NOT SYS CONT
MA K 10 BE SHIFTED LEFT;SP3B:=%1000
:=!l01d DEVICE CLEAR;SEND MSG IF 792X
EXIT ROUTIRE
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RECORD C.S. LEEE RS ER RS LR R R R SRR S LEEE RN RS RN ALU B LR EEEE NN ER SN
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
2787 ek ok ok A A ko ks R R R Rk R ke sk ok ok ke ok ok ok sk o ok ok R e ok ke
2788 * "
Z;Bg : DISC I/0 PROGRAM BUILD MODULE "
9 x
791 * This module will build the disc I/O program N
792 : at location %7100. :
;gg ARRAMRAARRRRA RS RARRRKRR A AN AR NI R R AR AR AR R KRR R ANRRRRKR KRN N R AR KA AR KRN
795 *
796 02AB DSCP CLDD ADDL LBL SPOA FFF3 ADDL RD SETUP THE MSG FOINTER,; #OF MSG
798 02AC 0313 ADDL ADD BKX4 STARTING MEMORY ADDRESS. SET BANK: =0
800 02AD JSB  UNPK UNC usA ADD WRX4 GO _UNPACK THE MSG & WRITE TO WCS; MEM ADDR
02 02AE JSB CLDR UNC ADD BKX3 RETURN; SET BKX3:=0
804 02AF CLDD 0200 0000 0408 0002 CON WAIT FOR 1st PPOLL
06 0280 0000 0000 033t 0200 CON SET FILEMASK FOR DISC
808 02B1 0000 0408 0002 0000 CON ISSUE READ STATUS COMMAND
810 0282 0000 0343 0308 0004 CON READ 4 STATUS BYTES
812 0283 0000 0000 0344 0200 CON ISSUE WAIT
814 0284 0000 0408 0006 0000 CON ISSUE SEEK COMMAND
816 0285 0000 033f 0200 0000 CON ISSUE WAIT
818 0286 0408 0002 0000 0000 CON ISSUE READ COMMAND
820 Q287 0342 0300 0100 0000 CON READ 256 BYTES TO ADDR 0358 (FOR DUMP)
822 0288 0000 0358 0200 0000 CON ISSUE NAIT
824 0289 0180 0000 FFFF OFOS CON DONE TERRUPT HALT
826 02BA 0200 0000 0003 0500 CON SEEK COMMAND READ COMMAND
828 0288 0300 0000 0GOO 0000 CON STATUS COMMAND; STATUS BUFFERS
830 02BC  UNPK ADD ADD PSHR ADJUST RAR
832 028D UNPL 0004 ADDL RG 0038 ADDL PL # OF WCSs. STARTING OF WCS OPTION
334 02BE UNP2 SPOA ADD WRX3 0027 ADDL CTR WCS POINTER; WCS ADDR INHIBIT WCS PARITY
836 02BF ADD REGN RAR PL ADD CTR RAR:=YREGA (WCS ADDR); STARTING OF WCS
838 02C0Q RG CAD RG PL INC PL DEC # OF WCS; INC THE WCS POINTER
840 02C1 JSB  *+] MEDJ REGN ADD RSB VBUS:sWCS ADDR WHEN THIS LINE IS IN RANK 1
842 02C2 ADD TEST SREG ADD NF2 RESET CLK; SKIP IF FROM COLD LOAD
844 02C3 ADD UBB SP18 ADD SP1B UNGC IF F2 THEN ADD_WCS DATA TO CKSUM, SKIP
846 02Ca RG JSB UNP2 NZRO RREG ADD DATA LOOPBACK IF NOT FINISHED; WRITE TO MEMORY
848 02C5 SPOA INC SPOA 0800 ADDL Inc the msg pointer; UBB := addr of MPL area
850 02C6 UBA UBB SuB NZRO ADD Skip if new address not start of MPL area
852 02Cc7 0820 ADDL spPoA RD JSBI UNPi RD NZRO Skip over MPL area; Do again if not done
2854 02cs ADD NZRO ADD POPR NF2 Slow down RSB; Pop rtn adr, skip if from
2856 cold load
2857 02C9 ADD RSB FECO BKXS ADDL RG RETURN; RG := precomputed WCS checksum -
2859 MPL area checksum
2860 02CA XR1 ADD ADD



PAGE 62 Ma ?netxc Tape I/O Program Bulld Module 10/ 2/86 9:26 AM
RECORD C S_ Rk R R Ak RR K ALU LSRR SRS (2SS EEE S ALU B ARAARRR AR R R AR
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

2862 ARKERRARRRKRRRRRRARARARAAKRARARRARARKK AR RN RARARARKARKARAARARARRRRANRR AR

MAGNETIC TAPE I/O PROGRAM BUILD MODULE

L] *
* -
* *
2868 * This module will build the Mag Tape I/O program to *
M read the bootstrap I/O program. .

. .

68
ggsg AAAAARKAARKARRKXRRARKAAARRAARARRRAARRRARANAAAR AR K AR AN AR A A AR AR AN KRR AR
2870 *
2871 02CB MTCP CLDT ADDL LBL SPOA 0001 XR8 SUBL ZERO SETUP THE MSG POINTER
2873 SK NEXT LINE IF ID VALID
23874 02CC FFF& ADDL RD JSL CPTO UNC NUMBER OF MSG
2876 GO TO CPTQ
2877 02CD 0313 ADDL ADD BKX4 MEM STARTING ADDR; SET BANK
2879 02CE JSB  UNPK UNC UBA ADD WRX4 GO UNPACK E MSG; STARTING MEM ADDR
2881 02CF 0070 ADDL ADD MASK TO SET FLUSH BIT IN C
2883 02D0 ADD UBA ADD CCPX SET THE BIT
2885 0201 00F0 ADDL ADD ROA3 MASK TO CLEAR FLUSH BIT IN CPX2
2887 DO A READ TO START FLUSHING
2888 02D2 ADD UBA ADD CCPX CLEAR THE BIT
2890 0203 JSB DMP1 UNC ADD BKX3 RETURN. BKX3:=0
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2910

NI

NN
COROOOOVVODRVLODOOD

BLWERWWRANRNNNIN e e e s e
=ONUTIR O OB BN O &t

C.S.
ADDR

WCS & LUT Checksum Routine
ALU A *

ARKRARN R A RN AAKKKAKRRN  AAKKR RN MR RN AR U B *tasxnnasnnnnnn

LABL RREG SREG IUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

KHARAARA AR KA KRN T AR R AR KRR AR KRR KA KRR R AR RN MR RN RN AR RRR N R AR R R AR AR AR R KA

*
* CKSM: Calculates WCS and LUT checksums and compares them "
* against the values IML has read from the disc or tape. *
* A system halt occurs if an error is found. CKSM is "
* executed upon cold-load or power-on, after the system *
: microprogram has been loaded by IML. .
* The following data has been left for us by IML: *
* »
x BKX3 = number of WCS locations *
* BKXS = WCS checksum (+ %123456) "
* BKX6 = LUT checksum (+ %123456) "
N *
: Entered with BNKD = O :
A Ak e ek ke A ok ok ok sk Rk sk ok ok ok e e sk ok R s o ok ke ke ke e o ke o Rk ke Rk
*
CKSM ADD SPOA SF2 A72E ADDL SP1B
ADD ADD BNKP PSHR
UNPK MEDJ 0020 BKX3 SuUBL RD
RG  SP1B JSZS WCCE NZRO A72E ADDL SP18B
* now do LUT checksum
LTCK ADD RC 0300 ADDL SP1B
SP1B ADD X BKXG6 ADD RG
LCK1 SP1B ADD WRD RC RC ADD LSL
u UBB ADD LSL DATA SP1B ADD RONP
ADD ADD
RC INC RC OPB ADD
X LUTO ADD 1000 ADDL
UBA LUT1 ADD X RREG RC  JSBS LCK1 NZRO
UBA RG  JSZS LTCE NZRO ADD

107 2/86 8:26 AM
COMMENT
Starting WCS adr (SPOA) := 0, set F2 for
#UNPK, SPIB := %123456
; BNKP := 0 (for #LTCK), Push return address

Med jump; RD := -(# WCS locs) + 120 (# MPL)

Upon rtn RG = exp cksm, SPIB = act cksm,
Syshalt if < ; SPIB := %123456

LUT adr (RC = 0; SP1B := %1400
c= %1234 Rh = exp LUT cksm

erte adr = X1400' UBB := LUT adr & 1s1(2}
UBA := LUT adr & 15114), write to %1400;
Read LUT adr into NIR (write goes first)
Wait for read
Inc LUT adr; Freeze if NIR is not valid
Add LUTO to cksm; UBB := last LUT adr + 1
Add LUT1 to cksm; Loop if LUT adr <> 11000
SYSHLT if expected cksum <> calculated cksum
pop return adr; slow down following RSB



PAGE 64
RECORD
NO

C.S.
ADDR

Modul Map Routine
ALU A

ARRRRKRANK

ARRRRRARARA

srkanrkraxxRn ALY HERA AR R AR AR

10/ 2/86 9:26 AM

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

AARKAAARAARARAARA AKX R AR RAAXAAARAKRRN A AR AANARNAAAARARAAAAARAARARARARRRR AR
* -
* MMAP -- Initialize the MODULE MAP (see ¥LTOP). *
* Entered from #CLDE or #PON with a bit set in RB -
* for ever¥ IOA that exists on the CSB, 1.e., bit 1 *
* set for I0Al, bit2 for IOAZ, etc .
.
* If module exists then its module# is stored into the *
* module map (MMAP) and a message is sent to that IOA *
* to enable its CSRQ and IRQ masks. else a -1 is stored *
* at this module’'s position in MMAP. N
* RB should be set up by the DCU on LOAD, PON :
»
AR RANA R AAN LR AR M AR R AN AR d s A AARRAANARRRKRAAAANAARA A A RARRN R AR A AR AR KRN
B
MMAP 0008 ADDL SP4A 1000 ADDL SP38
0020 ADDL RF 0000 ADDL CT|

MAPL ADD 0D XS SRF

CAD REGN RB  RB  JSB MAP2 RB POS

SP4A ADD REGN 5400 ADDL RG
SP4A ADD XR9 JSL  IOMS UNC

MAP2 0008 SP4A ADDL SP4A CTRS CTR CRF

ADD RF  SP4A JSBS MAPL ZRO

b1g8o ADDL SPOA ADD POPR NZRO
ADD ADD RSB

SP4A := starting module %
SP3B := 11000 (write IMB1 rea 0)

RF := max module# CTR := REGN® for XRAS0
. BKX 0. set RFLAG
STORE —1 INTO MMAP FOR THIS MODULE
(RB:=RB*2, JUMP IF MODULE DOES NOT EXIST
if module exists then store module# in

module map: RG := enable masks command
XR9 := module #; Go enable CSRQ & IRQ masks
Inc module ¥; Inc REGN# clear RFLAG

Do next module if last one not max (2324)
$POA "x param &lsr(1) (for HPON);

Pop return adr, slow down RSB {2324)
XR12=4000 CONST;RET TO PON OR CLDE (2324)



PAGE 65 BFD Boots1rap Module 10/ 2/8%6 9:26 AM

RECORD C.S MAXRRARARIA ALY A KRARKANRAKA  AAKARRRARARAA A| KA RAK KRR AR A AR
ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
2984 T I
2985 ‘ .
2086 * BFD Cold lLoad Bootstrap Module .
» “
%ggg ook o vk ok kR R Ak R d Tr A A R A R K A R R R AR RN AR R A R R KRR A AR AR Rk A A KRR R kR ok Rk kN
2989 * .
2990 02EB CBFD 0600 0000 0200 0000 CON SEND ouT DEVICE IDENTIFY; WAIT €2511>
2992 02€£C 0503 0000 0000 003C CON IS8S DS.
2994 02ED FFF6 003C 0405 0009 CON SET AS
2996 02EE 0009 8000 033F 0200 CON ISSUE STATUS MASK; WAIT
2998 02EF 0000 0502 0000 0000 CON ISS E DSJ
3000 02F0 0030 FFEA 0405 000D CON SEND WRIT
3002 Q2F 1 0000 CO00 0343 0200 CON NRITE LENGTH DISC ADDRESS; WAIT
3004 02F2 0000 030E 0100 0000 CON ISSUE DATA READ
3006 02F3 0000 0358 0200 0000 CON READ IN CHANNEL PROGRAM; WAIT
3008 02F4 0503 0000 0000 001C CON ISSUE DSJ
3010 02F5S 001C 001C 0180 0000 CON INT/HALT {NORMAL}
3012 02F6 3JEO0 0000 0000 0008 CON FILE MAS|
3014 02F7 7411 0000 0000 0003 CON MASK OFF INFORM ERRORS ; SECTOR ADDRESS CMD
3016 02F8 1800 0001 0000 000D CON ENGTH COMMAND ; READ STATUS COMMAND (2330)
3018 02F9 SBFD 0405 0001 0000 CO00 CON SEND STATUS REQUEST CMD
3020 Q2FA 034A 0200 0000 030E CON AIT
3022 02FB 0014 0000 0400 0367 CON READ STATUS
3024 . 02FC 0180 0003 0000 0000 CON INT/HALT (ABNORMAL)
3026 02FD CLCT XR15 JSB DMP1 EVEN 0334 ADDL BKX7 BRANCH BACK IF DUMP, SET ADDRESS TO %1464
3028 02FE XR1 ADD WRX3 0E40 ADDL BKX7 WRITE TO SECTOR ADDRESS OF CP. UBB .= %7100
3030 02FF XR7 ADD DATA BKX7 ADD WRX3 WRITE LOAD SECTOR ADDRESS; SET WRITE
3032 0300 ADD BKX7 ADD DATA LOOP BACK

3034 0301 ADD JSL DMPL UNC
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RECORD
NO

C.S.
ADDR

Logical-to-Physical IMB Translation Routine
IEERRRERRESS] A EREERRER RS MAKXKARRRK AN KR ALU ARRANKRRRRA KR &

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

HAK KA RNARANARKN N A KRR R R AR AR RRANRA A AN AR AR AR R AR AA R KA R AR AR AR A KRR K KRR R AR

LTOP - Logical-to-Physical IMB translation.

(7:2) = logical IMB#;
physical 10A module#.

Enter with RG
Exits with XRA9 . (10:3) =

Bits 7.8 of the 9-bit DRT# used in the I/0
specify which one of four possible IMBs

contain the given CDEV#. he IMBs are numbered
0 thru 3, bul the JOAs are addressed 1 thru 4
This routine will translate the logical IMB® to
a physical IOA# 1n XRA9, ready for use with the
BUSC command. If the module does noi exist then
the Non-Responding Module (NRM) trap is taken.

table that is kept in XRABO-83. This table is

set at initialization time to contain the physical
module #s for those IOAs that exist and
those modules which don't exist.

a -1 for

Extended
Register#

Table
Contents

Logical Ph¥sica1
IMB% OAS

.
* *
. N
N «
* *
- .
* N
. *
B *
. B
» »
B *
» .
. .
N *
. x
* The translation is accomplished by using the *
* logical IMB# as an index into a MODULE MAPPING :
*

» A
. *
M N
* M
B N
N *
x *
» x
x .
* x
. A
N N
L3 *
%

AR R AR AR AR AR AR K AR AN AR AR R AR AR AN KR KAR AR RN AR R R AARARRRARRN AR R AN AN RA AR AR

*

LTOP 0180 RG
L2PF UBA UBA

ANDL XRS

ADD
ADD 0000 ADDL
ADD UBa UBB ADD
ADD ADD

ADD ADD
ADD XR9 RSB uBa JSZ

LRZ

CTR SRF

REGN F4B
uBA NRM NEG

COMMENT

Mask out all but logical IMB #;

UBA := logical IMB#; UBB :=
(entry from FLSH

; CTR :* index into module map,
read from set 1

10/ 2/86

9:26 AM

; XR8 := 0
XRAS0 REGN#
set RFLAG to

; Clear RFLAG for store into XRA9 set O

UBA
XRA9

= pngslcal mod#;
ysical mod#;
Nun-Responding Module trap,

Skip if from #FLSH
If mod#% < O then take
else RSB



PAGE 67 SET MASK Ins(ructio 10/ 2/86 8:26 AM

RECORD C.S AEARKRARK AR KARKARAANRE  ARKRRARKNAAAR AL B *ARKNRARRRA®AR
LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
3086 !ntlllll!ﬂtﬂ!lﬂll!liltﬁlx!liklllllut!itl"(tllltﬁ!!ilﬂnﬂiﬁtl!k!kl!!l!ll
3087 * *
gggg : Multiple-IMB SET MASK Instruction (SMSK) :
3080 * This insruction will take 4 words from the TOS and send *
3091 * them to IOA's 1 thru 4 (IMB's 0-3) along with the set *
3092 * mask IMB command, and also write them to absolute *
3093 ® locations OlA - OID (hex). For any IOAs not present, *
3094 * its mask is NOT sent and its word in mask locations is »
3095 * ZEROED *
3096 * *
3087 * This algorithm utlizes the MODULE MAP in XRA80-83, set 1 *
3098 : to determine the existance of each IOA. ( See #LTOP ) :
3099
3100 : Entered from #SCLK with SR=1, BKX3=0, priv mode checked. :
3103 *
glgg : Adjust TOS so SR is >=4; go BUSY.
1
3106 0308 SMSK 0C02 ADDL 00D0 ADDL SP1B UBA := GO BUSY command; SPIB := REGN# for
3108 module map (XRA80)
3109 0309 0003 ADDL XRO UBA REPN XR1 BUSC 04 XRAO:= SR ADJUST-1
3111 ; SEND CMD TO GO BUSY RB1:=BUSY CMD
3112 030A 0090 ADDL OPB ADD DCTR CTRO UBA.=SMSK CMD [SNAPPED) WATIT HERE TO GO BUSY
3114 0308 JSZ IRDN MSGI UBA ADD SWAB SP3B SRG2 HANDLE ANY PENDING MSG SKIP IF SR>2,
3116 SP3B =9000 (SMSK COMMA D
3117 030C XRO INC SPOA JSZ PUL2 UNC POA: =4 (LOO PCOUNT) PULL 2 IF SR WAS 1 OR 2
3119 0300 SR XRO JSZS PULM ZERO 0Ol1A ADDL SP2B PULL 1 IF SR=3; SP ABS ADR FOR MASKS
gi%é 030E N JSZ PSHM SR7 SP1B ADD CTR Empty RG if SR = 7 CTR := module map REGN#
31248 * inner loop: 1f IOA exists send mask and write to memory
gi%g : else write O to memory.
3127 030F SMK1 SPOA CAD SPOA ADD BKX5 SRF DEC LPCNT;RFLAG:=1 TO READ MODULE MAP
3129 0310 UBA JSZ DIM2 NEG XR1 ADD LLZ RH CRF IF _LPCNT<Q THEN ALL DONE ,EXIT THRU #DIM2;
3131 RFLG:=0 TO STORE INTO XRA9,SETO,RH:=GOUNBSY
3132 0311 REGN ADD XR9 HBF2 ADD ICTR XR9:=PHYSICAL MOD#, IF NXM THEN F2=1
3134 . INC_INDEX INTO MODULE MAP
3135 0312 ADD CCA SP2B INC $P28B Set CCE for successful completion; SP2B :=
3137 mem adr at which to store next mask
3138 0313 SP28 ADD WRX3 RA RA Xsus poP YRGA:=ABS MEM ADR FOR THIS IOA'S MASK
3140 . IF NXM THEN UBB:=0 ELSE UBB:=MASK
3141 0314 uBB ADD DATA uBs8 JSL IOMS RG NF2 WRITE O OR MASK;RG:=MASK,SEND IF IOA EXISTS
3143 0315 JSB  SMK1 SF1 ADD Loop back and do next IOA, set F1 for #DIM2
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RECORD
NO

cs
ADDR

READ MASK INSTRUCTION

ArxERRARY ALU ANKENRREEER  RRARZAKARANARA Al B ARXXRKKKRKRAR

"

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

KA KK RRARRRRR AR R KRR RN KRR KRR KA AR AR A KRR R KRR R AR AR AR AR AR A A KA KRN AR KN RA RN AN

x
* Multiple-IMB READ MASK Instruction {RMSK) :
N
: Pushs absolute locations !0lA thru '0lD onto TOS. :
* Empties TOS to 3, reads '01A-01D into RE,RF , RG,RH and *
" does 4 EPSHs . lTOS adjusted to 3 because we will lase *
* RD when the pushes are actually done :
.
* Entered from #RCLK with SR <= 6, BKX3 = 0. *
A KR AR AR RN R R R KA AN AR AR RN AR KR AR ARAN N A AN AR ARAR AR N RAN RN RARR A RN AR N AR
RMSK 0019 ADDL SPaa 0004 ADDL SP38
SR UBB JSZS ETO3 POS UBB ADD CTR
SP4A INC SP4A ROB3 SP3B JSZ NEXT z
ADD SP3B CAD SP3B EPSH
JSB *-2 UNC OPB  ADD REGN ICTR

ERO

10/ 2/886 9:26 AM

SP4A:=1ST MASK LOC -1; SP3B:
IF SR-4>=0 THEN EMPTY TOS TO 3:CTR:=RE REGN#%
RE D MASK, SP4A: =NEXT MASK ADR NEXT IF DONE

LOOP BACK;

STACK
STORE MASK TO TOS:

=LOOPCOUNTER

INC CTR
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RECORD C.S ARKAKAKRRAR A[[J A AAARAARNANK  ARNNAARKARANAR AL B AARAXNARKAKRA KR

ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

Ry T T e

HALT AND PAUSE INSTRUCTIONS

This module will perform a HALT or PAUSE of the
CPU until an interrupt has occurred

1) IF PAUS THEN SET PAUSE BIT IN CPX2.
2) IF HALT THEN SET RUN BIT OFF IN CPX2.
3) EMPTY TOS REGISTERS TO MEMORY

4} WAIT FOR INTERRUPT TO OCCUR

AR R AR R AR R R AR KR K R K KRR R R RN A A KRR R R R KRR R KRR R A R R R R R K R K KR KRR R KR R K

Xk ok m ok w R R E N

*
*
»
*
*
*
*
*
"
B
*

fLUT INSTR=HALT:0 011 000 011 11, ENTRY=HALT

0318 STOP JSB  *+3 UNC 0EOO ADDL RH Skip priv test; UBB := clear RUNFF
031C TALT QEOD ADDL RH ADD UNC RH -= clear RUNFF mask; Skip
$LUT INSTR=PAUS:0 0il 000 000 01, ENTRY=PAUS
*
031D PAUS STA JSZ TRP6 POS 6000 ADDL RH Trap if non-priv: RH := set PAUSEFF mask
N31E JSZ PSHA SRNZ ADD Ety TOS if SR < zero
031F JSZ TIME UNC 00A4 ADDL SP2B to measurement code; SP2B := normal
execution accumulator code
0320 ADD RH REPC CCPX . Set PAUSEFF or clear RUNFF, repeat next
line until an interrupt occurs
0321 ADD TEST ADD Resume when an interrupt occurs
0322 JSZ TIME UNC 00A3 ADDL sp2B JSB to measurement code; SP2B := PAUSE code

WWWWRWLWLWWLWLWLWWLWWWLWWLWWLWWLW

INISININ NN retusususnguiuivetetuterururapetutereretuserused
POBU—OXDALNOTDARONOORLDUSWN -

COCDICL DD O WO 000000~~~ ~~J~3~

0323 JSZ IRH UNC uBB ADD CCPX Service interrupt; Clear PAUSEFF
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RECORD
NO

CcS.
ADDR

0324
0325
0326
0327

Run Mode Interrupt Handler

AXAARKARANN AL A ARANAAARRRR  ARARRNRRAARRR A R KOR KKK Rk

10/ 2/86 9:26 AM

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
AR R A AR KA RN AR AR KR R AR R R AN A AR R AR AN R R KRR R R NN KA R KK Ak N sk ek ok ok ok ok
x *
* Run Mode Interrupt Module .
x
* This module will handle the following interrupts *
* if they occur while in run mode: *
* «
* CPX1{4) - Run/Halt Switch Interrupt *
* CPX1{8) - DCU Command Interrupt *
* CPX1(11) - Memory Breakpoint Interrupt :
*
* Entered with SP4A = CPX1 &csl(l) *
« x
AR KRR AR R RARRRKAR AR R AR RA KA AR AR R AR KA RN AR AR AARKARRARR RN RN AR RN AR K
*
RMIT 1000 STA ANDL SPOA 0100 SP4A ANDL Isollte rxghi stackop bit;
s U interrupt flag
0020 SP4A ANDL uBB JSL DCMD NZRO UBA ,= memorn breakpoint interrupt:
Process DCU interrupt if present
0800 ADDL UBA JSL BKPT NZRO UBA := mask to clear R/HSWINT; Handle
memor{ breakpoint interrupt if present
JSB STOP UNC UBA ADD CCPX Halt ear interrupt bit in CPX1
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RECORD
NO

[
AD

ow

0328
0329

032A

0328
032C

032D
032E

032F

0330
0331

LOAD Instructian

LER SRR R RN LERREE SRS ] LA EEERREERERES] B (SRR RS EEEES ]
LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP
Bk Rk A ok R R R Rk Rk ok kK kR ok Rk e ok e ok e s o R ok sk R e e Rk R R Rk K R R Rk &
* In the following memory reference instructions, prior to »

" setting the target fetch flip flop. (STFF), READS using bank *
" register BNKD in ALUA are switched to use BNKS for Q or § *
" relative addressin *

IR ERE SRR RN RS EEEE tkﬂkk!ikxﬁ’ﬁﬂtlnn!l\ntnnk!lnnklllkll!k!ﬁﬂ!kﬁllkt
»
IR AR kR Rk Kk Rk R R R AR kT Rk R R R K RN R K Ak R R R R R K Rk ok R s ok ok ok ke ek Rk R sk Rk Rk ke kR ke
” LOAD: DE, Q and S relative *
tlﬂﬁﬁl*tk‘llNlll!lR!(ﬂlnt*kl.kk!k’(tltﬁﬂﬂkﬁ!i!Ililkllit!k*iﬂk!lkﬂkkﬁtkkﬁ!ﬂﬂlrk
"

SLUT INSTR=LOAD(DB+):0 100 001 Oxx xx, DSPL=8, DB, ENTRY=LWD

$LUT INSTR=LOAD{D8+):0 100 101 Oxx xx, DSPL=8,6 DB, X, ENTRY=LWD

$LUT INSTR= LOAD(Q+):0 100 001 10x xx, DSPL=7, @, ENTRY=LWD

SLUT INSTR= LCAD(Q+}:0 100 101 10x xx, DSPL=7, Q, X, ENTRY=LWD

SLUT INSTR= LOAD{Q-):0 100 001 110 xx, DSPL=6, Q, F2, ENTRY=LWD

S5LUT INSTR= LOAD({Q-}:0 100 101 110 xx, DSPL=6, Q, F2, X, ENTRY=LWD

$LUT INSTR= LOAD{S-):0 100 001 111 xx, DSPL=6, SM, F2, ENTRY=LW

SLUT INSTR= LOAD{S-):0 100 101 111 xx, DSPL=6, SM, F2, X, ENTRY=LWS

w

WS SR UBA ADD ADD

WD UBA DSPL ADS8B RH ROD SR SM JSB LPSH SP3B SR7

LWD1 UBA SM CAD EPSH UBB UBA BNDE CTR TiCB
OPA ADD RH CCA RH DL BNDE NEXT
REGN ADD RH CCA RH DL BNDE NEXT

n

TE A e Ak e ek R e T Rk Ak e ok e A e R kR A A ke kR R ok o s ek Rk R Rk R ok R R Rk e

» LOAD; Indirect DB, Q, and S relative b
vllﬁ!Ail!lillliki(k!ﬂ*tﬁﬂl!n!ﬂkﬂtﬁﬁﬂlﬂitﬂ!!!kk!ﬂ!liﬁlltlllk!tﬁllnll.nlln!lxl
"

$LUT INSTR=LOAD(DB+):0 100 011 OXX XX DSPL=8,DB, INDR ENTRY=LWID
§LUT INSTR=LOAD(DB+):0 100 111 OXX XX.DSPL=8.D8.X, INDR,ENTRY=LWID
$LUT INSTR=LOAD(Q+):0 100 0il 10 XX.DSPL=7.Q,INDR,ENTRY=LWI
SLUT INSTR=LOAD(Q+):0 100 11l 10X XX,DSPL=7,Q.X.INDR,ENTRY=LWID
S$LUT INSTRrLOADlQ-;:D 100 011 110 XX.DSPL=6.Q.INDR, F3 ENTRY=LWID
$LUT INSTR=LOAD(Q-):0 100 111 110 XX, DSPL=6.Q, X, INDR,F2, ENTRY=LNID
SLUT INSTR=LOAD(S-):0 100 011 111 XX.DSPL=6.SM.INDR, F2 ENTRY=LW
?LUT INSTR=LOAD(S-):0 100 111 111 XX DSPL=6,SM.X, INOR, F2,ENTRY= LWIS
LWIS SR SM  ADD ADD
LWID UBA DSPL ADSB RH ROD SR SM JSB LPSH SP3B SR7
UBA SM  CAD UBB UBA BNDE CTR TICB
XC DB ADD RH DL BNDE STFF
UBA REGM ADD RH ROD SP3B JSB LWD1 UNC

10/ 2/86 9:26 AM

COMMENT

UBA:sSR + (SM + XC).

RH:=UBA: =lBASE + XC) +/- DSPL, READ

SP3B:=UBB: JSZ IF SR=6

; BOUNDS CHECK S$>=ADDR, CTR:=S-ADDR,
SKIP NEXT IF ADDR>SM AND S>=ADDR AND
NOT (FSS AND (DB REL ADDR OR TFF}

RH:=OPERAND, CCA: BOUNDS CHECK ADODR, NEXT

RH:=WORD IN TOS, CCA; BOUNDS CHECK., NEXT

: SM;

RH:=UBA:=BASE +/- DSPL, READ:
SP3B:=UBB:=(SR + SM), JSZ IF SR=6
. BOUNDS CHECK S>=ADDR, CTR:=IF ADDR>SM AND

§$>=ADDR AND NOT (FSS AND DB
THEN (S-ADDR) ELSE COD: D
UBA:=XC + DB; BOUNDS CHECK ADDR>=DL,
RH:=UBA:=TARGET ADDR, READ; UBA:=S, JSB
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RECORD
NO

C S.
ADDR

Q332
0333
0334

0335
03386

0337

LOAD Instruction
KA KKRAKERK ALU A Rk Rk AR R Rk Kok kR kR ALU B LI R RN RN SEYR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

AXRKXARRXKAFRKKANA X RARARRAKARAANKRRARANRNAN KRN AR A AN AR R KRR AR AR R R AR AR RR KN
* LOAD; P relative *
ANAKRXKARNRRN KRR XKL A AR AR R A NN R RN KR Ak A x A Aok 0 ok ok ok ok ok kS R e Rk R
«

$LUT INSTR=LOAD(P+):0 100 000 OXX XX OSPL=8 P ENTRY=LWP

SLUT INSTR=LOAD(P+}:0 100 100 OXX XX .DSPL=8 X,P ENTRY=LWP

$LUT INSTR=LOAD(P-) O 10O 000 I1XX XX DSPL=8 P F2 ENTRY=LWP

$LUT INSTR=LOAD(P-).0 100 100 IXX XX ,DSPL=8 X, F2 P ENTRY=LWP

X

WP UBA DSPL ADSB RH ROP JSZ PSHM SR7

LWP1L UBA PB  BNDE EPSH PL UBA BNDE

kWPZ OPA ADD RH CCA ADD NEXT
AR AR AAR AN RRRA AN RARRRNRARKRARRERA RN RANRR R R AR AR AR N R R R R R AR h kR Rk kR

* LOAD; Indirect P relativ *

e
AXKKKI KA KRR KRR RN K RK AR R R KRR R A AR A AR R AR AR AR AR AR MR KA R A KRR A AR AR AR AR AR KA KR

x
$LUT INSTR=LOAD(P+):0 100 010 OXX XX DSPL=8 INDR,P ,ENTRY=LWIP

$LUT INSTR=LOAD(P+}:0 100 110 OXX XX ,DOSPL=8 X L INDR, P ENTRY=LWIP
SLUT INSTR=LOAD(P-):0 100 010 1XX XX ,DSPL=8 INDR,F2,P ENTRY=LWIP
SLUT INSTR=LOAD(P-):0 100 110 IXX XX DSPL=8 X, INDR,F2,P ENTRY=LWIP

LNIP UBA DSPL ADSH RH ROP JSZ PSHM SR7
UBA ADD UBA PB BNDE
UBA OPA JSB LWP1 ROP PL RH BNDE

10/ 2/86 9:26 AM
COMMENT

RH:=UBA: l(P + XC) +/- DSPL, READ:
JSZ IF SR=6

BOUNDS CHECK ADDR >= PB, EPSH;
BOUNDS CHECK PL >= ADDR
H:=OPERAND, CCA; NEXT

RH:=UBA:=P +/- DSPL, READ; JSZ IF SR=6
UBA:=XC + INDIRECT CELL AD

BOUNDS CHECK INDIRECT CELL ADDR >x PB
READ XC + CELL ADDR + CELL CONTENTS, JSB;
BOUNDS CHECK PL >= INDIRECT CELL ADDR



PAGE 73 LOAD X INSTRUCTXON 10/ 2/86 9:26 AM

RECORD C.S ” AR KK AAAKKARRAKR  AXKKKARNAARNA A||J B RARARKKARAKARR
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
3335 MK R R KR KR KR K KR KRR KA A K AR A AN AR KRR KRR R A AR AR KRR A KR KRR A KR AR KRR KRR R AR R KRR
3336 * LDX; DB, Q. and S relati *
3337 PPN+ S TS PRI ST -5 304 S
3338 »
3339 $LUT INSTR=LDX(DB+):1 011
3340 $LUT INSTR=LDX(DB+):1 011
3341 $LUT INSTR=LOX{Q+):1 Ol1 1
3342 $LUT INSTR=LDX{Q+):1 011 10X XX
3343 $LUT INSTR=LDX(Q-):1 011 110 XX
3344 $LUT INSTR=LDX(Q-):1 011 110 XX § ,
3345 $LUT INSTR=LDX(S-):1 011 111 XX, Y=
ggig fLUT INSTR=LDX(S-):1 011 101 111 XX,DSPL= G SMF2. X,LNTRY LXsS
3348 0338 LXS SR UBA ADD ADD UBA:=SR + (SM + XC);
gggg 0333 LXD UBA DSPL ADSB RH ROD SR SM  ADD SP3B ggaéuase-(BASE + XCj +/- DSPL, READ
3353 033A LXD1 UBA SM  JSBC *+1 MEDJ UBB UBA BNDE CTR TICB MEDIUM JSB 70O WAIT ONE CLOCK
335% BOUNDS CHECK S>=ADDR, CT R:SIF ADDR>SM AND
3356 S>=ADDR AND NOT (FSS AND (DB REL ADDR OR
3357 TFF)) THEN {S-ADDR) ELSE CODE FOR OPERAND
3358 0338 REGN ADD X CcCA RH DL BNDE X:=OPERAND, CCA; BOUNDS CHECK ADDR
3360 033C , ADD ADD NEXT . NEXT AFTER WAITING ONE CLOCK
ggg% AAKKAIRRARAKKRAKA K KRNI A KK ARR KRR AR R R KA KKK RN A R KA R KRR AR AN KR A KKK KRR KR A&
3364 * LDX; Indirect DB, Q, and S relati *
3365 R T TR A Tt SO0 IR LTS3 £ 4 SO,
3366 *
3367 $LUT INSTR=LDX(DB+):1 011 0Of1 OXX XX,DSPL=8.DB.INDR ENTRY=LXID
3368 $LUT INSTR=LDX(DB+):1 011 111 OXX XX.DSPL=8.DB,X, INDR,ENTRY=LXID
3369 SLUT INSTR=LDX(Q+):1 011 011 10X XX ,DSPL=7.Q, INDR, ENTRY=LXID
3370 $LUT INSTR=LDX(Q+):1 011 111 10X XX.DSPL=7.Q,X, INDR ENTRY=LXID
3371 $LUT INSTR=LDX{Q-):1 011 011 110 XX,DSPL=6,Q INDR F2 ENTRY=LXID
3372 $LUT INSTR=LDX[Q—)'1 011 111 110 XX.DSPL=6.Q.X, INDR F2, ENTRY=LXID
3373 $LUT INSTR=LDX(S- ) 1 011 01l $11 XX.DSPL=6,SM,INDR F2, ENTRY=LXIS
gg;g SLUT INSTR=LOX(S-}:1 011 111 111 XX.DSPL=6,SM.X, INOR,F2,ENTRY=LXIS
n
3376 033D XIS SR SM  ADD ADD UBA =SR + SM;
3378 033E LXID UBA DSPL ADSB RH ROD SR SM  ADD SP38 H:aUBA: -BASE 0/ DSPL. READ;
3380 SP3B =UBB SM
3381 033F UBA SM  CAD UBB UBA BNDE CTR TICB ; BOUNDS CH CK S)lADDR CTR:=IF ADDR>SM AND
3383 >=ADDR AND NOT (FSS AND DB REL ADDR)
3384 THEN (S ADDR& ELSE CODE FOR OPERAND
3385 0340 XC DB  ADD RH DL BNDE STFF UBA: =X OUNDS CHECK ADDR>=DL. STFF
3387 0341 UBA REGN ADD RH ROD SP38B JSB LXD1 UNC RH: UBA 'TARGET ADDR, READ; UBA:=S, JSB
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RECORD
NO

0345
0346

0347

LOAD X Instruction

AxnkaxRRARE AL KAARAKAKNRN  KRKRAARKRK AR AR H AR KRR KRR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

AR AR AR AR AR AR R AN AR AR AR A AR KRR AT AKX RAR AR R AR RRAR KRR RN R R AR KK AR
. LDX; P relative *
KRR AKAA KRR RAN A AR AR R AR AR AR A RKA KA R AN ARA AR AN R AR RRARN RN KRR RAR AN
*

$LUT INSTR=LDX(P

+): 000 OXX XX ,DSPL=8 P ENTRY=LXP
SLUT INSTR=LDX(P+]"
E
)

1

1 100 OXX XX ,DSPL=8 X,P ,ENTRY=LXP

1 000 1XX XX DSPL=8 P ,F2 ENTRY=LXP

1 100 IXX XX ,DSPL=8 X ,F2 P ENTRY=LXP

SLUT INSTR=LDX(P
SLUT INSTR=LDX(P-

LXP UBA DSPL ADSB RH ROP ADD
LXP1 UBA PB BNDE PL UBA BNDE
OPA  ADD X CCA JSZ NEXT UNC

-

R KRR R KR AR R KRR R AR R AR R KRR AR R KRR KRR KRR KRR K KRR R KRR R KR AR

* LDX; Indirect P relative *

ﬂ!lﬂiﬂlun!ﬂﬁnl!ﬂilﬁli!liiﬁtﬂkltiiﬁtQ!tii*kittﬁt!!lﬂtkﬂﬁilt't!llltil!i

x

SLUT INSTR=LOX(P+):1 011 JINDR.P ENTRV-LXIP

$LUT INSTR=LDX(P+):1 011 IND ENTRV-LXI

SLUT INSTR= LDX(P«] 1 011 2 # y=LX1P
$SLUT INSTR=LDX(P-):1 011

H

LXIP UBA DSPL ADSB ROP ADD
XC UBA ADD UBA PB BNDE
UBA OPA JSB LXPL ROP PL RH BNDE

10/ 2/86 9:26 AM

COMMENT

RH:=UBA:=(P + XC) +/- DSPL. READ;
BOUNDS CHECK ADDR >= PB; CHECK PL >= ADDR
X =OPERAND, CCA;

JSB TO WAIT ONE CLOCK FOR NEXT

RH:=UBA:=P +/- DSPL EAD;

UBA:=XC + INDIRECT éELL ADDR ;

BOUNDS CHECK INDIRECT CELL ADDR >= PB
READ XC + CELL ADDR + CELL CONTENTS, JSB:
BOUNDS CHECK PL >= INDIRECT CELL ADDR



PAGE 75 LOAD DOUBLE INSTRUCTIONS 10/ 2/86 9:26 AM

RECORD C.S. LEEESEERERTE Y LEEEEE SRS REY IR ERRE NSRS A LA EEESEER RN ER]
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
3425 KARKARRRRAKARRRARARRRRA A KA RAR A AR R AR AR AR AR XA RAR R KRR RARRA AN R R RR KRN AR
3426 * LDD; DB, Q, and S relative *
3427 kl!t!lx!nﬁﬁk!lﬂiliiﬁiiiﬁt!kkkkkﬂt‘tkkk!!!lﬂlllﬁlﬂkll{iili.ﬂﬁ*ﬂi!!t*kln
3428 *
3429 $LUT INSTR=LDD(DB+):1 101 001 OXX XX,DSPL=8 .DB,ENTRY=LDD
3430 $LUT INSTR=LDD DB+|. 101 101 OXX XX,DSPL=8,DB,XSL TRY=LDD
3431 $LUT INSTR=LDD(Q+):1 101 001 10X XX,DSPL=7,Q,ENTRY=LDD
3432 $LUT INSTR=LDD(Q+):1 101 101 10X XX,DSPL=7,Q.XSL, ENTRY=LDD
3433 $LUT INSTR=LDD(Q-}:1 101 001 110 XX,DSPL=6.Q.F2, ENTRY=LDD
3434 $LUT INSTR=LDD(Q-}:1 101 101 110 XX,DSPL=6,Q,F2,XSL,ENTRY=LDD
3435 $LUT INSTR=LDD(S-):1 101 001l 111 XX, DSPL=6, SM FZ ENTRY=LDS
gd?? SLUT INSTR=LDD(S-):1 101 101 111 XX,DSPL=6,SM,F2,XSL ENTRY=LDS
43 *
3438 0348 LDS SR UBA ADD ADD UBA:=SR + (SM + XC);
gdﬂu 0349 LDD UBA DSPL ADSB RH ROD SR SM  JSB LDPH SP3B SRGS R BA : '(BASEJ;ZX?g ; - DSPL. READ:
442 R >
3443 034A LDD1 UBA INC SPOA ROBD UBA ADD RG  EPSH ADDR OF NEXT WORD, READ INTO OPB;
3445 R DDOR OF FIRST WORD,
3446 0348 OPA  ADD RH CCA UBA SM CAD EPSH CRRY IRST WORD, CCA; SKIP NEXT IF ADDR OF
3448 SECOND WORD > SM, E
3449 034C SPOA DL BNDG OPB  ADD RG DCC  NEXT BOUNDS CHECK ADDR OF SECOND WORD > DL
3451 G:=SECOND WORD, D
3452 034D RG SM  CAD SP3B RG  BNDE CTR TICB . BOUNDS CHECK §>= AD CTR:=1IF ADDR)SM AND
3454 S>=ADDR AND NOT (F AND (DB REL Al R
2455 TFF)) THEN (S5- ADDR) ELSE CODE FOR OPERAND
345¢ 034E RREG SM  SuB SP3B SREG BNDG CTR TICB ; BOUNDS CHECK S>ADDR, CTR:=IF ADDR>=SM AND
345% S>ADDR_AND NOT (FSS'AND (DB REL ADDR OR
3449 TFF)) THEN (S-ADDR-1)
3460 ELSE CODE FOR OPERAND
345 05 4F REGN ADD RH CCA ADD RH:=FIRST WORD, CCA,
JQué 0350 ADD NEXT REGN ADD RG DCC NEXT; RG: =SECOND WORD DCC
Sar .
;dr'r, ARAIXRRERANARRA KR RRKRRARA AN RRRRRARK AR R R R AR AR AR R R R R A AN AR KR A RARR KR AR KK
34K7 * LDD, Indirect DB, Q, and S relative »
3468 FRAKRRRRNKEHNR AR R MIARA TN AN R A RRRH N AR RRARKA AR RRKRRRRRA SR RAR AR AR RRRK N AR AR
3469 *
3470 $LUT INSTR=LDD(DB+):1 101 Ol1 OXX XX DSPL= 8 DB INDR ENTRY=LDID
3471} $LUT INSTR=LDD(DB+) 101 111 OXX XX,DSPL= XSL, INDR ENTRY=LDID
3472 $LUT INSTR=LDD(Q+):1 101 O11 10X XX, DSPL= 7, Q INDR ENTRY=LDID
3473 $LUT INSTR=LDD(Q+):1 101 111 10X XX. SPL=7, L, INDR,ENTRY=LDID
3474 $LUT INSTR=LDD(Q-):1 101 011 110 XX,DSPL=6.Q‘INDR F2, ENTRY=LDID
347% $LUT INSTR=LDD(Q-):1 101 111 110 XX ,DSPL=6 Q,XSL,INDR,FZ.ENTRV=LDID
3476 $LUT INSTR=LDD(S-):1 101 O11 111 XX,DSPL=6,SM INDR,F2 ,ENTRY=LDIS
%:;g fLUT INSTR=tDD(S-):1 101 111 111 XX DSPL=6.5M,XSL,INDR F2 ENTRY=LDIS
3479 0351 LDIS SR ADD ADD =SR + SM,
3481 0352 LDID UBA DSPL ADSB RH ROD SR SM  JSB LDPH SP3B SRGS H.:=UBA: SE +/~- DSPL, READ;
34383 SP3B:=UBB: JSZ IF SR>4
3484 01353 UBA SM CAD UBB UBA BNDE CTR TICB | BOUNDS CHECK S>=ADDR, CTR:=IF ADDR>SM AND
1496 =ADDR AND NOT (FSS AND DB REL ADDR)
3487 N (S-ADDR) ELSE CODE FOR OPERAND
3443 0354 XC DB ADD RH DL BNDE STFF XC + DB; BOUNDS CHECK ADDR >= DL, STFF
32?0 0145 UBA REGN ADD RH ROD SP38B JSB LDD1 UNC bhE EA 31§C+DB) + INDIRECT CELL, READ:
3442



PAGE 76
RECORD
NO

C.S.
ADDR

0356
0357

0358
0359

LOAD DOUBLE P-rel Instructi

ons
KARKARRARAR RRAAERN R KRR ANARRARRRAKRR KRR KRR KRR RN
ALU ALU B

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

AAAARRRRRAARAARKAAARNRRRAAAKRA AR AR AARRRRRANARARRNAAANRNR AR AN R R AR RRARAAR A AR
*  LDPP and LDPN .
ARARARRANKA R AR AR R ARAARRAAR R AR A ANARRARRARN A ARAARRAAARR RN AT RANA A RN R kR
.

SLUT INSTR=LDPP:0 011 100 OXX XX,DSPL=8,P,ENTRY=LDP

SLUT INSTR=LDPN:0 011 100 1XX XX.DSPLs8.P.F2,ENTRY=LDP

.

LDP UBA DSPL ADSB RH ROP JsZ PsM2 SRGS
LDP1 UBA PB BNDE EPSH UBA INC RH ROP
OPA ADD RH CCA PL UBB BNDE EPSH

RH PB BNDG OPB  ADD RG DCC  NEXT

10/ 2/86 9:26 AM
COMMENT

RH:=UBA: 2P */ DSPL, READ; JSZ IF SR>S
BOUNDS CHECK ADDR >= PEB,

H:=UBB : =SECOND WORD ADDR, READ
RH:-FIRST WOR!
BOUNDS CHECK PL »>= §ECOND ADDR, EPSH
BOUNDS CHECK SECOND ADDR > PB:
RG:=SECOND WORD, DCC, NEXT



PAGE 77
RECORD

NO

WWWRRRLWOW
caraoaannd

w
PPN ultuibulbultulpuiuiy

[RINTAY RN TE )

K}
NY
&

SN
=

W ORNNBL— D

[RPRTATRYRFRYRTRYRFRT X IEFRLA
SaacnaEran -
BAOWINWI "

o
-~

35495

[
ADDR

LO&D BYTE INSTRUCTION

LT A KEXRKRARRRRN  RRRARRAKARAAN Al B ARARKKARANRAR AR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

P oo e ks ke ok Btk ek e R R R R R R kR R R R R R R R e R Rk K R KRR R R R AR KRR KRR K KKK
* LOB; DB, O, and S relative *
MR AR KRR AR R AR AN RN HRARN AR ARRRARKRRRA KKK ARRNRAAAARRATRARA R AR AR KR AR
»

$LUT INSTR=LDB(DB+):1 101 000 OXX XX ,DSPL=8 DB, ENTRY=LBD

$LUT INSTR=LDB(DB+}:1 1010130 g;XXQK.DSPL =8 DB, XSR,ENTRY=LBD

10/ 2/86 9:26 AM

$LUT INSTR=LDB(Q+):1 101 0O \DSPL=7,Q,ENTRY=LBQ
$LUT INSTR=LDB(Q+):1 101 100 10X XX.DSPL=7.Q. XSR.ENTRY=LBQ
$LUT INSTR=LDB(Q-):1 101 000 110 XX.DSPL=6.Q.F2 ENTRY=LBQ
$LUT INSTR=LDB(Q-}-1 101 100 110 XX.DSPL=6.Q.F2.XSR,ENTRY=LBQ
$LUT INSTR=LDB(S-}:1 101 000 111 XX .DSPL<=6.SM,F2 ENTRY-=LBS
SLUT INSTR=LDB(S-}:1 101 100 111 XX, DSPL=6,SM,F2 XSR ENTRY=LBS
M
LBS SR UBA ADD ADD UBA:=SR + (SM + XC};
LBQ UBA DSPL ADSB RH ROBS SR SM JSB LBPH SP3B SR7 RH - =UBA -(BASE + XCj +/- DSPL. READ INTO B;
SP3B :=SR + SM, JSB IF SR = 7
uBa SM CAD use UBA suB CTR TICB CRRY ; CTR:=IF ADDR>SM AND S>=ADDR THEN
(S-ADDR} ELSE CODE FOR OPERAND,
SKIP IF S >= ADDR
RH oL JSBS LB32 NCRY JSB LB32 UNC JSB IF NOT (ADDR >= DL);
JSB IF NOT (S »>= ADDR)
XC ADD oDD REGN ADD LRZ EPSH SKIP NEXT IF RIGHT BYTE;
UBB_=LEFT BYTE, EPSH
ADD NEXT uBB ADD RH ccs NEXT IF LEFT BYTE, {S] aLEFT BYTE, CCB
ADD NEXT REGN ADD RRZ RH CCB NEXT: NEW % =RIGHT 8Y
LBD UBA DSPL ADSB RH ROBD SR SM JSB LBPH SP3B SR7 RH: =UBA ASE + XC; ‘ DSPL READ INTO B:
SP3B:=UBB:=S, JSB
DB ADD SPOA UBA DL suB TICB NCRY SPOA:=DB;
SKIP IF_NOT (ADDR >= DL), TICB CAUSES CTR
TO GET %17 (PODF FOR OPERAND)
RH SM JSBC LBDI FSS SP3B RH suB CTR TICB CRRY JSB IF SPLIT BANKS.
CTR:=IF ADDR) SM_AND S)ﬂADDR AND
NOT (FSS AND (DB REL ADDR OR TFF))} THEN
(S-ADDR) ELSE CODE FOR OPERAND,
SKIP >= ADDR
SPOA DL sus Z oB JSBS LB32 TICB ; JSB IF NOT (DL <= ADDR <= S) AND NOT FSS
AND (DB >= DL) AND (Z >= DB

)
(JSB_IF NOT (DL <= ADDR <= S) AND NOT

SPLIT STACK
LBD1 XC ADD oDD REGN ADD LRZ EPSH SKIP NEXT IF
UBB =LEFT BYTE, EPS

AIGHT BVTE

LBDL ADD NEXT UBB  ADD RH cce NEXT IF LEFT BYTE; NEV (S): =LEFT BYTE, CCB
LBDR ADD NEXT REGN ADD RRZ RH cce NEXT, NEW (S).»RIGHT BYTE, CCB
LB32 ADD 8000 RH ADDL UBB:=32K + ADDR
usBg ADD RH ROBD UBB DL BNDE TICB RH_=ADDR, READ: BOUNDS CHECK ADDR >= DL
TICB SLOW DOWN RSB (ALWAYS FALSE
UBA SM CAD SP3B UBA BNDE CTR TICB RSB . BOUNDS CHECK S>=ADDR, CTR:=IF ADDR>SM AND
S>=ADDR AND NOT (FSS AND DB REL ADOR) THEN

(
(S-ADDR) ELSE CODE FOR NOP, MEDIUM RSB



PAGE 78 LOAD BYTE INDIRECT INSTRUCTION 10/ 2/886 8:26 AM

RECORD CS Tk ko ok Kk kR ALU A IR EREREEE S ALU B IEEREEEEEE SRR Y
LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
3580 AAAKKRAAARKAXRRRARRRAARRRRARAAR AR R KRR AR R AR AARARAN AR R RRRRAAR AR RARRARA KRR R
3581 " LDB; Indirect DB, Q, and S relative *
3582 RAX AR RRRN KRR R RN AR KA AR AR AR AR TR R AR R AR AR R A AR AR AR AR AR RRARAARAARRR A AR
3583 *
3584 SLUT INSTR=LDB(DB+):1 101 010 OXX XX ,DSPL=8 DB,INDR,LENTRY=LBID
3585 SLUT INSTR=LDB(DB+):1 101 110 OXX XX .DSPL=8.DB X, INOR,ENTRY=LBID
3586 $SLUT INSTR=LDB(Q+):1 101 010 10X XX,DSPL= ,Q.INDR.ENTRY-L 1
3587 $LUT INSTR=LDB(Q+}:1 101 110 10X XX,DSPL=7.0.X.INDR.ENTRV=LBID
3588 $LUT INSTR=LDB Q—;:l 101 010 110 XX ,DSPL=6,Q,INDR .F2 ENTRY 10
3589 SLUT INSTR=LDB(Q-):1 101 110 110 XX.DSPL=6.Q.X, INDR F2, ENTRY LBID
3590 $LUT INSTR=LDB(S-):1 101 010 111 XX, DSPL=6,6SM, INDR, FZ,ENTRV=LBIS
3591 ELUT INSTR=LDB(S-):1 101 110 111 XX.DSPL=6.SM.X, INDR,F2 ENTRY=LBIS
3592
3593 0368 LBIS SR SM ADD ADD UBA:aSR +
3585 036C LBID UBA DSPL ADSB RH ROD SR SM JSB LPSH SP3B SR7 RH:=UBA: -(BASE + XC) +/- DSPL, READ;
3597 SP3B:=UBB:=SR + SM, B IF SR=
3508 036D UBA SM CAD UBB UBA BNDE CTR TICB . BOUNDS CHECK S>=ADDR, CTR:=IF ADDR>SM AND
3600 S>=ADDR AND NOT (FSS AND DB REL ADDR)
3601 THEN (S-ADDR) ELSE CODE FOR OPERAND
3602 036E DB ADD NFSS Z DB sus STFF NCRY UBA:=DB, SKIP IF NOT SPLIT BANKS;
3€04 STFF, SKIP IF NOT (Z >= DB)
3605 036F Xc REGN ADD LSR CFl UBA DL suB CTF1 UBA:=(XC + INDIRECT CELL) & LSR(1);
3607 Fl(sgor S;L%T BANKS AND (Z >= DB} AND
3608 =
3609 0370 Xxc REGN CSR HBF2 UBA OB ADD RG ROD SET F2 IF EFFECTIVE BYTE ADDRESS IS ODD;
3611 RG:=ABSOLUTE WORD ADDR, READ
3612 0371 uBB SM JSBC LBIl NF1 SP3B UBB SUB CTR TICB CRRY JSB IF SPLIT STACK ;
3614 [+ R =IF ADDR>SM AND S$>=ADDR AND NOT SPLIT
3615 THEN (S~ ADDR ELSE CODE FOR OPERAND
gg}g 0372 RG DL JSBS LI32 NCRY JsB LI32 UNC JSB IF NO gD R DR%]
3619 0373 LBIl1 RH DL BNDE F2 REGN ADD LRZ EPSH BOUNDS CHECK INDIRECT CELL »>= DL
3621 SKIP IF I BY [
3622 ues: -LEFT SH
3623 0374 ADD NEXT UBB ADD RH  CCB NEXT; NEW }S)'-LFFT BYTE, cCB
3625 0375 ADD NEXT REGN ADD RRZ RH CCB NEXT NEW (S):=RIGHT BYTE, cC8
3627 0376 LI32 ADD 8000 RG ADDL . UBB:=32K +
3629 0377 uBe ADD RG ROBD UBB DL BNDE TICB RG:=ADDR READ BOUNDS CHECK ADDR >= DL
3631 TICB TO SLOW DOWN RSB {(ALWAYS FALSE)
3632 0378 UBA SM CAD SP3B UBA BNDE CTR TICB RSB . BOUNDS CHECK S>=ADDR, CTR:= IF ADDR>SM AND
3634 S>=ADDR AND NOT (FSS AND DB REL ADDR] THEN

3635 (S-ADDR) ELSE CODE FOR NOP, MEDIUM R
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REGORD ©.S AnxmmaRsunx ALY KRARARARKE  AKRAKRRAAKARA ALU B ANAARKAKRANNR®
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

3637 AU AR AR KRR KA AR AR AR AR A AR AR ARk AR AR R KA AR KRR AR R KR KRR KA AR AR AR AR AR RN

3638 * LRA; Q and S relative "

3639 HHRKRA AR AR AN AR KKK KRR KK KA KA AR KK AN A KRR R A N RRRKARAR AR RN AR AR AR A AR KA AR

3640 *

3641 $LUT INSTR=LRA(Q+}:1 111 001 10X XX DSPL=7,Q ENTRY=LAQ

3642 SLUT INSTR=LRA(Q+):1 111 101 10X Q.X.ENTRY=LAQ

3643 $LUT INSTR=LRA(Q- 111 001 110 Q.F2 ENTRY=LAQ

3644 $SLUT INSTR=LRA{Q- 111 101 110 Q,F2,.X,ENTRY=LAQ

3645 $LUT INSTR=LRA(S-):1 111 001 111 ,SM F2, ENTRY=LAS

3646 $LUT INSTR=LRA{S-):1 111 101 111 XX,DSPL=6,SM.F2 X ENTRY=LAS

3647 *

3648 0379 LAS SR UBA ADD ADD UBA:=SR + (SM + XC);
3650 037A LAQ UBA DSPL ADSB RH JSZ PSHM SR?Y RH:=UBA:=(BASE + XC) +/- DSPL;

3652 JSB I® SR = 7

3653 0378 JSZ BNDV NZRO UBA DB SUB RH EPSH JSB for BNDV if split banks;

3655 New = effective addr - DB, push
3656 LR ERNEERERENFEEREREEEES] l‘l!lﬂl!llll!ll!nﬁlk
3657 . * TEMP: DON'T DO BOUNDS CHECK UNTIL *
658 * OF TWARE IS FIXED - 12/11/81 *
659 TR R AR R R R A R R e g R kR R N R R R A R R R R R Rt R R Rk R
660 . 037C . ADD ADD NEXT ; NEXT

ggg RAANAARARARAKNKARRARRARARNRRARRARNARARRRAARAARAKRANRNKARRARANAR AR A AR A AR RS

664 * LRA; DB relative >

665 EAKAREAKRARKRARRRRRKRR AR R AR AR RNAARRRR AR AR KK KRR RRRRARARRN AR KRR R AR AR RS

666 *

667 $LUT INSTR=LRA(DB+}:1 111 00! OXX XX ,DSPL=8,DB,ENTRY=LAD

sgs zLUT INSTR=LRA(DB+):1 111 101 OXX XX,DSPL=8,DB,X,ENTRY=LAD

669
3670 0370 LAD XC DSPL ADD RH JSZ PSHM SR7 :-XC + DSPL; JSB IF SR = 7
3672 037E R ADD EPSH JSZ NEXT UNC EPS NEXT

32;; RANKRKARRAARRRKRARARRAAARRRRAANAARAARNARRAAARRARR AR R RARA AR RARRR R Rk Rk kA&

676 * LRA; Indirect DB, Q, and S relative *
'677 il*l!l‘ilﬂ!lilﬂllllll!nﬂ!!llklllnlktll!llﬁ!klll!ttlﬂﬂllﬁllllhn!!t!!ll
3678 *
3679 SLUT INSTR=LRA(DB+):1 111 011 OXX XX ,DSPL=8 DB,INDR,ENTRY=LAID

680 SLUT INSTR=LRA(DB+):1 111 111 OXX XX.DSPL=8.DB.X, INDR ENTRY=LAID

681 $LUT INSTR=LRA{Q+):1 111 0l1 10X XX,DSPL=7,Q. INDR ,ENTRY=LAID .

682 $LUT INSTR=LRA(Q+):1 111 111 10X XX ,DSPL=7,Q X, INDR LENTRY=LAID

683 $LUT INSTR=LRA(Q-):1 111 011 110 XX ,DSPL=6,Q, INDR F2 ENTRY=LAID

684 SLUT INSTR=LRA(Q-):1 111 111 110 XX.DSPL=6.Q.X,INDR,F2,ENTRY=LAID

685 $LUT INSTR=LRA(S-}:1 111 Ol1l 111 XX DSPL-S SM, INDR F2 ENTRY=LAIS

Sgg fLUT INSTR=LRA{S-) ‘1 111 111 111 XX.DSPL=6.SM.X, INDR F2 ENTRY=LAIS

6
3688 037F LAIS SR SM  ADD ADD UBA:sSR +
3690 0380 LAID UBA DSPL ADSB RH ROD SR SM JSB LPSH SP3B SR7 RH:=UBA: -BASf +/ DSPL, READ;
3692 SP3B:=UBB:=SR + SM. JSZ IF SR = 7
1693 0381 UBA SM CAD EPSH UBB UBA BNDE CTR TICB ; BOUNDS CHECK 5>IADDR. CTR:=S-ADDR
3695 SKIP NEXT IF ADDR>=SM AND S>=ADDR AND
3696 NOT (FSS AND (DB REL ADDR OR TFF))
3697 0382 XC OPA ADD RH RH DL BNDE NEXT RH:=XC + INDIRECT CELL;

3699 BOUNDS CHECK ADDR >= DL, NEXT

3700 0383 Xc REGN ADD RH RH DL BNDE NEXT RH:=XC + INDIRECT

CELL;
3702 BOUNDS 'CHECK ADDR >= DL, NEXT
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RECORD cs IERENR ERESE ] ALU A Rk kR AAR AR R RRRANARNA R kRN ALU 8 [EEERERREERRE Y]
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
3704 AAKAANKEA AR AR A AR K AARRN AR KR RANRRRANRARRRARARRARRAAARAAARIRA AR R AR KRR AR R
3705 * STOR; DB, Q, and S relative *
3706 AARNAAAKAAAR AR AR AR A KRR RKAARANRARAAAARARAAR AT AA NN AR A AR A AN R R ARAANARARARR
3707 »
3708 SLUT INSTR=STOR(DB+) 0 101 001 OXX XX, SR-].DSPL-O,DB ENTRY=SWD
3709 $LUT INSTR=STOR(DB+):0 101 101 OXX XX, SR 1 ,DSPL=8 X . ENTRY=SWD
3710 SLUT INSTR=STOR(Q+).0 101 001 10X XX DSPL=T7, Q EN RY = SWD
3711 sLOT 1NSTR=STOR(Q*).0 101 101 10X XX, SR l DSPL=7 . Q X ENTRY=SWD
3712 SLUT INSTR=STOR(Q-):0 101 001 110 XX, SR=1. 'DSPL=8.Q.F2 ENTRY=SWD
3713 SLUT INSTR=STOR(Q-):0 101 101 110 XX.SRsl.DSPLis Q.F2,X, ENTRY=SWD
3714 SLUT INSTR=STOR(S-):0 101 001 111 XX, SR=1,DSPL=6,SM F2 ENTRY=5WS
3712 fLUT INSTR=STOR(S-):0 101 101 111 XX ,SR=1 ,DSPL=6,SM F2 X ENTRY=5WS
371
3717 0384 SWS SR UBA ADD ADD UBA:=SR + + XC
3;19 0385 SWD UBA DSPL ADSB RH WRD SR SM ADD SP3B ggaaUBABE( ASE + % ) +/- SR=1,DSPL, READ
3721 =y =SR +
3722 0386 SWD1 UBA SM CAD EPOP UBB UBA BNDE CTR TICB . BOUNDS CHECK S$>sADDR, CTR:=IF ADDR>SM AND
3724 S>=ADDR AND NOT ((FSS AND
g;gg EEEOR(P REL ADDR)) OR TFF) THEN (S-ADDR)
%
3727 0387 N RA ADD REGN DATA RH oL BNDE NEXT WRITE (S); BOUNDS CHECK ADDR >= DL, NEXT
3723 AR AR AR A AR AR AR AR RN AR
3731 - STOR; Indirect DB, Q, and S relative *
37:’2 ARAANAAAA R AR AN AR AR RRARAARKR A ARRAARRRKRAAARRRAAAARARR AR ANARARRRAR A AR WK
3733 *
3734 $LUT INSTR=STOR(DB+):0101 0110 XXXX,SR=1,DSPL=8 DB, INDR,ENTRY=SWID
3735 SLUT INSTR=STOR(DB+):0101 1110 XXXX,SR=1,DSPL=8,DB, X INDR ENTRY=SWID
3736 SLUT INSTR«STOR(Q+): 0101 0111 OXXX S$R=1.DSPL=7.Q.INDR ENTRY=SWID
3737 SLUT INSTR:STOR(Q#; 0101 1111 OXXX,SR=1,DSPL=7.Q.X%, INDR,ENTRY=SWID
3738 SLUT INSTR=STOR{Q-):0i0l1 011l 10XX SR=1 DSPL=8.Q.I F2_ENTRY=SWID
3739 SLUT INSTR= STOR(Q ):0101 1111 lOXX.SR-l.DSPL-G,Q X, INDR ,F2 ENTRY=SWID
3740 SLUT INSTR=STOR(S-):0101 0111 11XX,SR=l DSPL=6, NDR,F2 ENTRY=SWIS
g;:% ELUT INSTR=STOR(S~) 0101111111XX SR=1, DSPL-B SM X.INDR.F2 ENTRY=SWIS
3743 0388 SWIS SR SM ADD ADD UBA:=SR +
3745 0389 SWID UBA DSPL ADSB RH ROD SR SM ADD SP38 RH:=UBA - =BASE +/ DSPL, READ:
3747 SP3B:=UBB:=SR + SM
3748 038A uBa sSM CAD UBB UBA BNDE CTR TICB ; BOUNDS CHECK S)-ADDR CTR:=IF ADDR>SM AND
3750 $>=ADDR AND NOT (FSS AND (DB OR P REL ADDR))
3751 THEN (S-ADDR) ELSE %(8)17
3752 0388 XC DB ADD RH oL BNDE STFF UBA XC + DB; BOUNDS CHECK ADDR »>= DL STFF
3754 a38C UBA REGN ADD RH WRD SP3B JSB SWD!1 UNC 'UBA =TARGET ADDR, WRITE. UBB. JsB
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RECORD c.S. AAKAARKKA A KRAARRARAK RN AARARKAAAKR AN A ARKRARA RN A RN R

ADDR tABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

3757 AA AR AR K AR A AR AR R A R AR AR RARKRARKRRRA AR A AR AN R AR KRN RANARRRRRARRARA KR
3758 * STD; DB, Q, and S relative *
3759 MM KRR AR RRARA AT RA KA AR AR KA KR AR AR KR RA A AR AR AR N ARARERARN AR AR KRR A RN A KN R R
3760 »
3761 $LUT INSTR=STDiDB+):1 110 001 OXX XX,SR=2 DSPL=8 DB, ,ENTRY=SDD
3762 $LUT INSTR=STD[DB+):1 110 101 OXX XX,SR=2,DSPL=8,DB.XSL.ENTRY=SDD
3763 $LUT INSTR=STD[Q+): 1 110 001 10X XX SR 2 DSPL=7,Q,ENTRY=SDD
3764 SLUT INSTR-STDlQ*l 1 110 101 10X DSPL=7 ,Q.XSL,ENTRY=SDD
3765 $LUT INSTR=STD|Q-):1 110 001 110 Q. F2, ENTRY=SDD
3766 $LUT INSTR=STD|Q-):1 110 101 110 . .Q F2 ,XSL,ENTRY=SDD
3767 $LUT INSTR-STDFS—] 1 110 001 111 XX,S ‘FZ,ENTRV-SDS
3;23 $LUT INSTR=STDIS-):1 110 101 111 XX, SR=2, DSPL 5, SM F2,XSL,ENTRY=SDS
3 M
3770 038D SDS SR UBA ADD ADD U A:=SR + (SM + XC),
3772 038E SDD UBA DSPL ADSB RH WRD SR SM ADD SP3B H:=UBA:=(BASE + XC) +/- DSPL, SEND ADDR
3774 038F SDD1 UBA SM CAD EPOP UBB UBA BNDE CTR TICB EPOP BOUNDS CHECK S>=ADDR. CTR.=IF ADDR>SM
3776 AND_S>=ADDR AND NOT (FSS AND (DB REL ADDR
3777 OR TFF)) THEN (S-ADDR) ELSE CODE FOR NOP
3778 0390 RB ADD REGN DATA RH DL BNDE WRITE (S-1): BOUNDS CHECK ADDR>=DL
3780 0391 RH SM sus EPOP SP3B RH BNDG CTR TICB EPOP; BOUNDS CHECK ADDR>S, CTR =IF ADDR>=SM
3782 AND _S>ADDR AND NOT (FSS AND (DB REL ADDR
3783 OR TFF)) THEN (S-ADDR-1) ELSE CODE FOR NOP
3784 0392 . RA ADD REGN DATA ADD NEXT WRITE (S); NEXT
J;gg ARARKARAAARAAMNAAERAAR R R AR R R AR RRARRA AN R AR RARNRARR AR R KRR KRR N AR AR R RN &
788 * STD; Indirect DB, Q, and S relative *
789 ntuun-nttn«:n-tn:nn-n AR nun-ti-n:it-nn:nﬁ-lnunniuna--u--n-ntkﬁthﬁknnn
790 *
791 $LUT 0110 XXXX,SR=2 DSPL=8,0B,INDR,ENTRY=SDID
792 $LUT 1110 XXXX,SR=2,DSPL=8,DB,XSL,INDR ENTRY=SDID
793 $LUT 0111 0XXX,$R=2,DSPL=7.Q.INDR,ENTRY=SDID
794 $LUT 1111 OXXX,SR=2 .DSPL=7.Q. XSL,INDR .ENTRY=SDID
795 $LUT 0111 10XX,SR=2,DSPL=6,Q, INDR,FZ.ENTRY=SDID
796 $LUT 11110XX,SR=2 DSPL=6, Q X$L,INDR ,F2, ENTRV-SDID
797 $LUT 0111 11XX,SR=2, DSPL SM, INDR,F2 ENTRY=SDIS
;gg fLUT 11111XX,SR=2,D$PL=6,SM,XSL, INDR,#2 ENTRY=SDIS
800 0393 SDIS M ADD ADD UBA:=SR + SM;
802 0394 SDID UBA DSPL ADSB RH ROD SR SM ADD SP3B RH:=UBA:=BASE +/- DSPL, READ; SP3B:.2UBB:=$
804 0395 UBA SM CAD UBB UBA BNDE CTR TICB ., BOUNDS CHECK ADDR>S, CTR:=iF ADDR>=SM AND
806 S>ADDR AND NOT (FSS AND DB REL ADDR} THEN
807 {S-ADDR) ELSE CODE FOR NO
808 0396 XC D8 ADD RH oL BNDE STFF UBA:=XC + DB, BOUNDS CHECK A DR >= DL,
g{g 0397 UBA REGN ADD RH WRD  SP3B JsB SDD1 UNC GSBEUEA \;ég + DB + INDIRECT CELL, SEND ADDR
=
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RECORD
NO

C.S.
ADDR

0398
0399

03%A
0398
03sC
039D
039E
039F
03A0

STORE BYTE IRstruction

AARRRAAKARK

SLUT INSTR=STB(

fLUT INSTR=STB(
SBS SR UBA
SBQ UBA DSPL
XC
RH SM
RH oL
RA
UBA UBB
RA

uBa uBB

Q+):

sy

ADD
ADSB

CSR
CAD

b s b e e

A XXAXARKEEAR
LABL RREG SREG FUNC SFNC STOR SPSK
MR AR AR AR AR AN RRARR R R AR AR RARARRA AR RRR AR R AR R R A AR RNk AR AR A R

* STB Q and S relative

AREAAAX AR AKA AR AR AN AR I A A AR A A AR RA RN AN R AR A AR KR AA R AN AN AR RN AN R AR AR AR R Rk R

JSBS 5B32

ADD

IOR
ADD

I0R

RRZ

RLZ

XX

XX,

X

X

0 XX
0

1 XX,
1

RH ROBD
HBF 2
EPOP

NCRY
NF2

REGN DATA

REGN DATA

XX,

ARRKARARRRRNR A

AR AR KRR KK

RREG SREG FUNC SFNC STOR SPEC SKIP

.SR=1,DSPL=7
SR=] DSPL=
.SR=1 DSPL=6
6, Q F2,XSR _ENTRY=SBQ

SR=1, DSPL
SR=l

SR SM
8000 UBA
SP3B RH
SP3B RM
REGN

SP1B
REGN

6.
ADD
ADD

ADDL
sus

JSBS SB32

ADD

ADD
ADD

ADD

.Q.ENTRY=SBQ
7.Q.XSR,ENTRY=SBQ
.Q.F2 ENTRY=SBQ

Lz

RRZ

M F2 ENTRY=SBS
XX,SR=1, DSPL=6 sn F2,XSR,ENTRY=SBS

NCRY
NF2

NEXT

NEXT

10/ 2/86  9:26 AM
COMMENT

UBA:=SR + {SM + XC
RH:.=UBA:.=( ASE + XC) +/- DSPL, READ:
SP38:=UBB: 2§ S
F2:=XC(15); SPl :sADDR + 32K (0118)
EPOP. CTR:=IF ADDR)SM AND S>=ADDR AND
F REL ADDR OR TFF]) THEN

(S-ADDR) ELSE CODE FOR OPER

JSB IF NOT (ADOR >= DL);
JSB IF NOT (S >= ADDR)
UBA =BYTE IN %S& SKIP IF NOT RIGHT BYTE;
UBB.{0:8)=LEF YTE OF WORD AT STORE ADDR,

SKIP IF NOT RIGHT BYTE
MERGE BYTES, WRITE; UBB:=ADDR + 32K, NEXT
UBA (0:8):=BYTE IN (S &

B8 =RIGHT BYTE OF WORD AT MEMORY LOCATION
MERGE BYTES., WRITE; NEXT



PAGE 83 STORE BYTE Instruction 10/ 2/886 9:26 AM

RECORD C.S. LEREREEREREY ALU A HRHR AR KRR R R KRR R R Rk R AR ALU B LEREEEREERREEEES]

NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
3851 R ek R R Rk kR A ke Rk ok ok ke k ok Nk o o R R R R R R R e R ok 0k R R kR R ok Rk R R R Kk k kK Rk kR
3852 * STB: DB relative »
3853 AR R R KR AR R A KRR X KRR K KX KRR R KRR KR AR KRR A A KRN AR AR KA KK AR RN AR RARR R AR
3854 *
3855 $LUT INSTR=STB(DB+):1 110 000 OXX XX ,SR=1,DSPL=8,DB,ENTRY=SBD
gggg $LUT INSTR=STB(DB+):1 110 100 OXX XX,SR=1,DSPL=8,DB,XSR,ENTRY=SBD

*

3858 03A1 sSBD UBA DSPL ADSB RH ROBD SR SM ADD SP3B RH: UBA'=(BASE + XC) +/- DSPL, READ;
3860 SP3B:=UBB: + SM
3861 03A2 XC CSR HBF2 8000 UBA ADDL SP1B F2.=XC(15); SPIB =ADDR + 32K (0118)
3863 03A3 [o1:} ADD SPOA EPOP RH DL suB TICB NCRY SPOA:=DB, EPOP,;
3865 SKIP IF NOT IADDR >= DL), TICB CAUSES CTR
3866 TO GET %17 (CODE FOR OPERAND)
3867 03A4 RH SM JSBC SBDR Fss SP3B RH suB CTR TICB CRRY JSB IF SPLIT BANKS;
3869 CTR:=IF ADDR>SM AND S>=ADDR AND
3570 NOT {FSS AND (DB REL ADDR OR TFF]] THEN
3671 (S-ADDR) ELSE CODE FOR OPERAND

- SKIP IF S >= ADDR
387 03A5 SPOA DL suB Z oB JSBS S832 TICB ; JSB IF NOT (DL <= ADDR <= S) AND NOT FSS
33875 AND (DB >= DL) AND (Z >=
3876 (JSB _IF ((DL > ADDR) OR (ADDR > S)) AND
3877 SPLIT STACK)
3878 03A6 SBDR RA ADD RRZ NF2 REGN ADD LLZ NF2 UBA:=BYTE IN ( SKIP IF NOT RIGHT BYTE;
3880 UBB. {0 8)=LEF YTE OF WORD AT STORE ADOR,
3881 SK If NOT RIGHT BYTE
3882 03A7 UBA UBB IOR REGN DATA SP1B ADD NEXT MERGE BYTE NRITE; UBB:=ADDR + 32K, NEXT
3884 03A8 SEDL RA ADD RLZ REGN ADD RRZ (0:8):=BYTE IN'(S);
3886 UBB =RIGHT BYTE OF NORD AT MEMORY LOCATION
3887 03A9 UBA UBB_ IOR REGN DATA ADD NEXT MERGE BYTES, WRITE; NEX
3889 03AA  SB32 SP1B ADD ROBD UBB DL BNDE TICB READ ADDR + 32K;
3891 ’ BOUNDS CHECK (ADDR + 32K) »>= DL, TICB SLOWS
3892 DOWN RSB (WILL ALWAYS BE FALSE)
3893 03AB UBA SM JSBC SBDL NF2 SP3B UBA BNDE CTR TICB RSB JSB for storing into left byte if not F2.
3895 Bounds check S >= addr, CTR := if addr >
3896 SM and S >= addr and not (FSS and DB-rel
3897 addr) then (S-addr) else code for NOP
3898 medium RSB
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RECORD
NO

3900

[
ADDR

03AC
03AD

03AE

C3AF
0380

a38!
0382

0383
03B4

0385
0386
03B7

0388
03B9

03BA

STORE BYTE Instvuctzo
ALU A

ETITIYI L

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

IXTEEEEEETE]

AARRENKARARNSE ELERERE S 2L T Y

ALU B

HARA RN KR RN K RK KRR RARNRAARR A AR AR AKRARARR AN A AR AR A KR AR R AR AR RAARR AR AR R R KR

Indirect,

DB,

Q and S relative *

KRR R R A KK AR R R R RN AR AR AR RN A A R AR AN R AR R AR R AN AN AR AR AN NN AN R AR AR AR AR KRR AR R K A&

®
SLUT
SLUT
SLUT
SLUT
SLUT
SLUT
SLuT
SLuT
»

INSTR=STB(DB+) :
INSTR=STB(DB+) :
INSTR=STB(Q+)

SBIS SR

SBID

SBI1

S132

UBA
usa

XC

XC
uss

RH

SPOA

SPOA

uBB

SM
DSPL
SM

0B
REGN

REGN
SM

DL
RA

DL
RA
oL

DL
SM

CSR
JSBC

Jses
ADD

BNDE
ADD
BNDE
BRbe
CAD

e e e e b

0
0

Pt e e e s b b e
o= e b s B o o e
0CO00OQMm—

LSR

SBIl

§132

RLZ

RRZ

0100 XXXX ,SR=1,DSPL=8 DB, INDR,ENTRY=SBID
100 XXXX,SR= 1 DSPL=8.D NOR .ENTRY=SBID
o1 OXXX SR= 1 DSPL=7,Q.INDR ENTRY=SBID
01 OXXX,SR=1,DSPL=7.Q,X,INDR ENTRY=SBID
01 10XX, SR= 1 DSPL=6,Q.INDR, F2 ENTRY=SBID
0l 10XX,SR=1,DSPL=6,Q.X, INDR F2 ENTRY=SBID
Ol L1XX SR=1.DSPL=6.SM, INDR, F2 ENTRY=SBIS
01 11XX,SR=1.DSPL=6.SM.X,INDR F2 ENTRY=SBIS
ADD
SPOA ROD SR SM  ADD SP3B
UBB UBA BNDE CTR TICB
NFSS £ 0B SuB STFF NCRY
CF1 UBA DL SuB CTF1
HBF2 UBA DB ADD RH ROD
NF1 SP3B UBB SUB CTR TICB CRRY
NCRY Js8  SI32 UNC
F2 REGN ADD RRZ EPOP F2
NEXT UBA UBB IOR REGN DATA
REGN ADD LLZ
NEXT UBA UBB 1IOR REGN DATA
8000 RH ADDL
UBB ADD RH ROD TICB
SP3B UBB BNDE CTR TICB RSB

10/ 2/86  9:26 AM
UBA =SR + SM:
SPOA: =UBA : = BASES; XC} +/- DSPL, READ;

SP3B:=UBB: =
. BOUNDS CHﬁgK $>=ADDR CgR'=IF ADRR>ST AND

)
UBA:<(XC + INDIRECT CELL} & LSR(1):
F1:=NOT SPLIT BANKS AND (Z >= DB) AND
{DB >= DL)
SET F2 IF EFFECTIVE BYTE ADDR IS ODD.
H:=ABSOLUTE WORD ADDR. READ
feeT1E SPLIT STACK:
CTR:=IF ADDR>SM AND S>=ADDR AND NOT SPLIT
BANKS THEN (S-ADDR] ELSE CODE FOR OPERAND
JSB IF NOT L);

JSB IF NO S )- DR)

UBA.(0:8):=BYTE OUT OF

UBB: =RIGHT BYTE WORD AT MEMORY LOCATION,
SKIP IF NOT STORING INTO LEFT TE

BOUNDS CHECK INDIRECT CELL >= DL,

MERGE BYTE R

UBA:=BYTE OUT A

UBB:=LEFT BYTE WORD AT MEMORY LOCATION

BOUNDS CHECK INDIRECT CELL>=DL, NEXT
MERGE BYTES WRI

UBB:=32K + A DR
BOUNDS CHECK ADDR >= DL; RH:=ADDR, READ,
SLOW DOWN RSB’ [ALWAYS FALSE)
H BOUNDS CHECK $>=ADDR, CTR:=IF ADDR>SM AND
S»>=ADDR AND NOT (FSS AND DB REL ADR) THEN
(S-ADDR) ELSE CODE FOR NOP, MEDIUM RSB
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RECORD
NO

WWLLWLLLLLWW
© D OO WODOOOLD

C Ss.
ADDR

IABZ and DABZ INSTRUCTIONS

CERE TS ARNAAAKR IR AAKRRRRNRARAL A[[) B AKARXRXARNRRAN

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

KK R R KR K R R KR AR R R R R Rk R R R K R R IR K R A R R R R R R R SR R TR R R R AR R R R R R R K

* The following instructions access the 5 bits, 11 through 15 *
* from CIR for the value of DSPL F2 is initialized to the *
* value of bxt 10 in the instruction. Instructions IABZ and *
* DABZ require an SR preadjust of one. *
!llll!liﬂll)ll! AAKKARRARAKRAX RN KRR RAAARKKARRRA AR RARKAARA AR KRR AR AR ARRRR AKX
N
AAAKKRARRRARANAN KRR A A AR RAR A AR KA AARRAARA AR AAKRTNRR AR AR AR R AR AR AR AR AR N RR
* IABZ instruction, (Increment A  branch if zero) - IABZ is *
* the entry point for the direct case, and IABI is the entry *
* point for the indirect case. *
KRR R R kR R K ok R R A A Rk R ke ok Rk R A A sk ok ok ko ke ok ke ok Ak ok R sk ok kot sk e sk ke ke e ok ek
.
$LUT INSTR=IABZ:0 001 000 111 OX, SR=1 ,DSPL=5,P ENTRY=IABZ
$LUT INSTR=IABZ:0 001 100 11l OX.SR=1.DSPL=5P.INDR, ENTRY=1ABI
$LUT INSTR=IABZ:0 001 000 111 1X.SR=1 DSPL=5,P,F2 ENTRY=IABZ
$LUT INSTR=IABZ:0 001 100 111 1X.SR=1,DSPL=5,P INDR.F2 ENTRY=IABI
IABZ RA JSBX IABC NZRO 4 ADD CF2

usB DSPL AD RONP JSB DABL UNC
IABC RA IN RA  CCO JSZ NEXT UNC
IABI UBA DSPL ADSB RH  ROP  RA INC CF2 ZERO

UBA PB suB CTF1L JSBI IABC SP1B UNC
IAI1 RH  OPA ADD RONP PL  RH  UBNE

UBA PB UBNE Fl PL  UBA UBNE NF1

JSZ BNDV UNC SREG JSB DABC P UNC
. RA  SP1B ADSB RA  CCO JSZ NEXT UNC
AEARNRARANRAAARKRRRAN AR AR AR AN R AR AR AR AR RN A R A AR R AN R R AR NI RRARARRA AR AR AR
* DABZ instruction, (Decrement A, branch if zero) - DABZ is *
* the entry point for the direct case, and DABI is the entry *
* point for the indirect case. *
ARARAR T AAAARR AR R R AN AR R R R AR A ARRRKRARRAAHAARRARARARRRANHRARRARARRR RN A RA R R
»
$1.UT INSTR=DABZ:0 001 010 111 OX,SR=1,DSPL=5,P ENTRY=DABZ
$LUT INSTR=DABZ:0 00! 110 111 OX,SR=1,DSPL=5,P INDR ENTRY=DABI
$LUT INSTR=DABZ:0 001 010 111 1X,SR=1,DSPL=5,P F2 ENTRY=DABZ
$LUT INSTR=DABZ:0 001 110 111 1X,SR=1,DSPL=5,P F2 INDR ENTRY=DABI
.
DABZ RA JSBC DABC NZRO 4 ADD SF2
88 ADS RONP Al
DAB1 UBA PB UBNE PL  UBA UBNE
ADD RSB SREG ADD P

DABC RA CAD RA  CCO JSZ NEXT
DABI UBA ROP  RA ERO

DSPL ADSB RH SF2  Z
UBA PB JSBS IAIL CTF1 JSBI DABC SP1B UNC

10/ 2/86 9:26 AM

JSB IF ($)+1¢>0; UBB:=P BEFORE INCREMENTING
=TARGET P, READ INTO NIR; JSB

=(S}) + 1, CCO; NEXT

RH =INDIRECT ADDR, READ; SKIP IF (S)+1=0
=0_IF BNDV JSB IF NOT BRANCH, SP1B-=1

UBA:
(S):

UBA

=TAR

READ INTO NIR; BOUNDg gHECK

ET
BOUNDS CHECK f RGET P, SKIP IF
BNDV IF NOT P: . JsB

=TARGET P

S):=(S) +/- 1, CCO: NEXT

JSB IF (S)-1¢0, UBB:=$ BEF%RE INCREMENTING

UBA:=TAR

=
~Ow

IABZ; P:=TA§G$T P AFTER BOUNDS CHECK

0; NEX
IRECT ADDR, READ; SKIP IF (S)-1=0
F BNDV; JSB IF NOT BRANCH. SP1B:=1
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RECORD
NO

(2]
7

ADDR

IXBZ and DXBZ INSTRUCTIONS 10/ 2/86 9:26 AM

RRAANNAKANKE AP A AXARAXNAAKE  RRARRKAXXRARR AARRARRERRRK AR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

HAARRANARRARAARXT R AR AR A KRR AR R KRk KRR R AR R W R Ao b sk s koo s Rk ok kR Rk
* IXBZ instruction, (Increment X, branch if zero) - IXBZ is *
* the entry point for the direct case., and IXBI is the entry *

*

point for the indirect case
AR A A A KRR AN R RN AR K AR AR AR AR AR AR R AR AR A AR AR A AR AR RN R AN A A KA KRR R AR R R

"
$LUT INSTR=IXBZ:0 001 00! 010 DX.DSPL!5.P.EN7RY-IXBZ

$LUT INSTR=IXBZ:0 00l 101 010 OX DSPL=5,P INDR,ENTRY=IXBI
$LUT INSTR=IXBZ:0 001 001 010 1X DSPL P (F2 ENTRY=IXBZ

$LUT INSTR=IXBZ.0 001 10% 010 1X DSPL=S,P F2 INDR ENTRY=IXBI
*

IXBZ X BI IXBC NZRO 4 ADD CF2 JSB IF X+1 <> 0, UBB:=P BEFORE INCREMENTING
UBB DSPL AD RONP JsB DXB1 UNC UBA =TARGET P, READ, JSB

IXBC IN C X cco JSZ NEXT UNC X:2X+1, CCO; JSB TO WAIT ONE CLOCK FOR NEXT

IXBI X JSBI IXBC NZRO P ADD JSB IF X+l ¢> 0, UBB:=P BEFORE INCREMENTING
UBB DSPL ADSB SPOA ROP JSBI DXI1 SPIB UNC SPOA:=INDIRECT ADDR, READ; SPIB:=1, JSB

*

AHEEAAAAXNAARRNARAAAX KA AANNN A A AR KA A A RRAARARAAARANANRAAA R R AR AN RR RN R AR KRR Xk

* DXBZ instruction, (Decrement X, branch if zero} - DXBZ is *

* the entry point for the direct case, and DXBI is the entry *

> oint for the indirect case *

p
AAARA R AR KRR RN R R AR NA RN N AARAARKR AR KRR A AR A RN AR R A AR A AR R AR AR R R AR RR A KR A kX h
*

$LUT INSTR=DXBZ:0 001 00
$LUT INSTR=DXBZ:0 001 10

i g ox, DSPL'S P, EuTRY-DXBZ
SLUT INSTR=DXBZ:0 001 00} 3

11
{} 0X ,DSPL=5, R ENTRV!DXBI
11

ix. BepL= S.P.F2.E DXBZ
$LUT INSTR=DXBZ:0 001 10 1X.DSPL=5.P F2, INDR ENTRVsDXBI
DXBZ X JSBC DXBC NZRO 3 ADD SF2 JSB IF X-1 ¢> 0: UBB:=P BEFORE INCREMENTING
DSPL ADSB RONP ADD UBA:=TARGET P, READ
OXBl1 UBA PB UBNE F2 PL UBA UBNE SKIP IF NOT FROM IABZ, BOUNDS CHECK TARGET P
ADD RSB SREG ADD P RSB IF FROM IABZ; P:-TARGE
DXBC X CAD X cco JSZ NEXT UNC X:-X 1, €CCO; JsSB TO WAIT ONE CLOCK FOR NEXT
OXBI X JSBC DXBC NZRO P ADD IF 'X-1 <> O- B =p BEFORE INCREMENTING
UBB DSPL ADSB SPOA ROP CAD SP1B SPOA =INDIREC READ; SPIB:=
DXI! UBA PB  UBNE PL  UBA UBNE BOUNDS CHECK XNDIRECT CELL ADDRESS
SPOA OPA ADD RONP ADD UBA :=TARGET P RE D INTO NIR
UBA PB _ UBNE PL  UBA UBNE aouuos CHECK _TARG

X SP1B ADD X cco SREG JSZ NEXT P UNC +/- 1, CCO; P:-TARGET P, JsB



PAGE 87 P9§H TOS ROUTINES FOR LOAD INSTRUCTIONS 10/ 2/86 9:26 AM

RE‘CORD CS LEEEREER R B AR R EREEREENEN]
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
4081 He o R A e sk sk gk ke e ke Ak sk e o ok ok ok ke e s ok kR R sk sk sk e ok kA ok sk ke ok R ok ke o Rk kN R R R R kR Sk
:ggg T LOAD instructions use special TOS push routines because :
4088 * 1. STOV is handled differently ( #S7T02 ) *
4085 * 2. Mus( re read memory in case reference was (S-6) and *
4086 * gxsters were full *
a087 ﬁlﬂ!lntxnl!tiil!lln AEAARKKARAA KKK AN KA A ARR R KA AR AR R RRRR AR AR NN R R AN YR
4088 "
4089 03DB LPSH SM INC WRS SM INC SM DCSR Write at (SM + 1); SM := SM + [,
4091 03DC QDWN ADD DATA Z SREG JSZC 5T02 NEG WRITE QDWN; STOV ir NEN SM > 72 & NITHIN 32K
4093 03DD RH ADD ROD SP3B ADD RSB UBA:=ADDR, REREAD; UBB: RSB
4095 03DE LDPH SM INC WRS ADD DCSR WRITE AT lSM + l); DCSR
4097 03DF QDWN ADD DATA UBA INC M DCSR WRITE QDWN;, STOV IF NEW SM > 7 & WITHIN 32K
4099 03EO0 QDWN ADD DATA Z SREG JSZC 5T02 NEG  WRITE QDWN; STOV IF NEW SM > Z & WITHIN 32K
4101 03E1L RH  ADD ROD  SP3B ADD RSB UBA: =ADDR, REREAD: UBB:=S RSB
4103 03E2 1BPH SM INC WRS SM INC SM  DCSR WRITE AT (SM + M:=SM + 1, DCSR
4105 03E3 QDWN ADD DATA Z SREG JSZC $TO2 NEG  WRITE QDWN; STOV iF NEw SM > 2 & WITHIN 32K
4107 03E4 RH ADD ROBD SP3B ADD RSB UBA:=ADDR, REREAD; UBB: RSB
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RECORD
NO

PIRINO LI R oot e o fon s 1ot it i s

03E5
03Es6

Clock Instructions
RAKRKRARKAK AlL] A AxxxRKAAKAR HRA AR R RANKRAR LR R R SRR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

aﬁxnnnnnnnn-nnnn--n-nnnn-nnnna:.--n-.---------:c.-n:nn-u.nn--------n-

* et Process CIock (SCLK] 1nstruct10n *

nntnttn-ttnnnh AAA AR AR AN RNRRE RO TN RN K AR KRR RN R AR A AR kA R Rk R

$LUT INSTR=SCLK/SMSK:0 011 000 001 00x xxx, SR=1, ENTRY=SCLK
SCLK CIR JSB SMSK EVEN JSZ TRP6 BKX3 NPRV
JSZ NEXT UNC RA ADD XR20 EPOP
"
RANAARA KA R A AR R R R AR kAR R R RN kAR R R R AT R AR AR AR T R R R R RN R A kR R Rk kR
A Read Process Clo:k (RCLK) xnslruclnon *
AAANA AR AR AR R AR RKA KRR AR KRR RN A RN AR RA R AN AR N A RN R KA RRA AR KA RN R R AR
SLUT INSTR=RCLK/RMSK:0 011 000 001 Olx xxx, ENTRY=RCLK
*
RCLK ADD JSZ PSHM BKX3 SR7
CIR JSB RMSK EVEN ADD
JSZ NEXT UNC XR20 ADD RH EPSH

10/ 2/886 9:26 AM

COMMENT

Trap if not pr1v1leged else jump if SMSK
instruction
{(S). pop 1

Jump for NEXT: Process clock =

., Empty RG if SR = 7, BKX3
Jump if RMSK instruction
Jump for NEXT; New (S} := process clk,

= 0
push
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RECORD
NO

AooDDLADL
b e o e b
ABRLLLWL
—O®®~NOU

&
w

sabbn
e e
eSS
~ous

I N S N N Y Y N N Y I Y Y Y Y Y Y YO YY
b e s ot ot P B B b P P b o o B b B bt (o o o e B b Bt ot 2t e e it Pt D
CRBDBPBIRNNNNNNNNNADNADCODNT AU LN NNV S D

ONPNBUN—OONANRURN-ORNITBRIN—ONNDTRUNOD®

c.S
ADDR

03EA

03EB

03ED

03EE

03EF
03F0

Index Instructions
HRMKKKRARARA ALY A ARAKARRNRXR  ANAANKKKRRIKR A) () B NARKARARKRAKARK

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

KAk Rk ARk AR RA AR AN KRR AR Rk kAR Ak Ak ko k R A kR kRS A kR A AR kAR KR AR R AR
* Store B into X (STBX) Instruction *
de g e A g gk kR ok e e ke e ke ok ok ke ke ke e sk ok ok ek kR Aok s ke ek ok R R A R e e ke R Rk
*

fLUT INSTR=STBX:0 000 010 110 xxx xxx, ENTRY=STBX, $R=2

STBX RB  ADD X CCA JSZ NEXT UNC
.

Je A e R e N Tk e R R A R e e R R R e R Rk A Rk M R KRN R Rk R AR R R AR R R R AR Rk kR Ak kK
* Add A to X (ADAX) Instruction *

R KK KKK HARKAR KA RN RKKRKR AN A AR KK AR KA KKK KA AKRRRRARN R AR AR RN A A AR R K&
»

$LUT INSTR=ADAX:0 000 OLll 110 xxx xxx, ENTRY=ADAX, SR={
M

ADAX X RA ADD X cco JSL DEL UNC
KRR KKK KK KR KRR Ak ko kAR KRR AR AR R AR A KN R A AR KRR R AR KKK ARAAN AR KR MR MR AR AN KA R
* Add X to A (ADXA) Instruction *

R R R Rk KR kR R R A KR I R R R AR A KR R KR R R R R R R R Kk R A R R R R R R Kk Rk Rk
*

fLUT INSTR=ADXA:0 000 011 111 xxx xxx, ENTRY=ADXA, SR=1

ADXA X RA  ADD RA cco JSZ  NEXT UNC
*

KRk ok W ok A A Rk ke ke ke R R Rk kR kR ok ek kR R Rk R sk e R R R Rk K R R R R R R R KRR R R R Rk kK
* Load X into B (LDXB) Instruction *

KA KK KRR A AR KRR AR KK RN E KRN MR AR KA KR KUK RNAN RN RREX KR RN KRN R RRKRRAN AN KR R &

x
ELUT INSTR=LDXB:0 000 100 010 xxx xxx, ENTRY=LDXB, SR=2

LDX8 X ADD RB CCA JSZ NEXT UNC
x

HORKCRKCR K R KRR KK Kk kKR R KR AR RN K A R A R K R K Kk R AR R RO R A AW R A Rk Rtk kR R kK
* Store A into X [STAX) Instructio

n *
AR KR AR KRR KR KK RAKKRRRRANANA KRR KA KA RN KRR KRR RARRNKR KRR RN KA R AR R Kk KR AR
*

fLUT INSTR=STAKX:0 000 100 01! xxx xxx, ENTRY=STAX, SR=1
STAX RA ADD X ccA JSL DEL UNC

*
ek etk kR sk ok A kR sk N e sk sk sk ok s ok ok ok kR e sk R e R e Rk R R R R R R R R Rk Rk
* Load X into A (LDXA) Instruction *
ek Rk ke ok gk ok ok ko sk ke ko ke o e R o R e Rk kR R ok R R Rk R Rk R R R R K R K
*

fLUT INSTR=LDXA:0 000 100 100 xxx xxx, ENTRY=LDXA

LDXA X ADD RH CCA JSZ PSHM SR7
ADD EPSH JSZ NEXT UNC

10/ 2/86 9:26 AM
COMMENT

X := (S-1), set CCA; Jump for NEXT

X ),

= X + (S set CCO:
Jump to delete (S} and for NEXT

(S) := X + (S), set CCO; Jump for NEXT

(S-1) := X, set CCA; Jump for NEXT

X := (S), set CCA;
Jump to delete {S) and for NEXT

New (S) := X, set CCA; Empty RG if SR = 7
Push; Jump for NEXT
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RECORD
NO

C.S.
ADDR

QG3F1

03F2

Index Instructions

KKFRRAKAKRK Af]) A KKXAXKKANKR  RRARRKRRRARAN A1) B AARARRARKRKAKNR

10/ 2/86

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

KRR KRR A KRR R AR R KRR R AR AN A KRR A RN KRR RN RAKRANRRRARRAARAR R KRR AN RAR R AR

. Add B to X (ADBX} Instruction *

KA KRR KA KRR R KA R R RN AN AN A A AR KRR AN KRR R R AN AR R AR A AR RAR KR A R R A kX KRR R Kk

*
SLUT INSTR=ADBX:0 000 111 110 xxx xxx, ENTRY=ADBX, SR=2
*

ADBX X RB ADD X cco JSZ NEXT UNC
*

KA ARRRARR R AR KRR AR RN R RRRR AR R R R AR AR A A AN AR R R R KRR KRR AR Rk ko R AR R &k ko
* Add X to B (ADXB) Instruction *

KKK RN A K A R K R R e kR R R R R K Rk R A A AR R AR KRR AR KA R A A KRR R R R KR AR R KRR R R R
*

$LUT INSTR=ADXB.0 000 111 111 xxx xxx, ENTRY=ADXB, SR=2
*
ADXB X RB8 ADD RB cco JSZ NEXT UNC

X :=

(S-1)

9:26 AM

(X} + [S-1). set CCO; Jump for NEXT

= X + (S-1),

set CCO; Jump for NEXT



PAGE 91 Zero Inslructions 10/ 2/86 8:26 AM

RECORD CS Rk kR A AR K U RS ST E R NS ek ok ko ok ko ko ok R A et Rk ok ok ok ok kR Kk
NO ADDR |LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
4210 s ok T R Tk ke Rk B R TR O T R sk ek ok Rk ok e sk e ik ke Rk A Ak R kR A Kk ok
4211 * ZROX (Zero X) Instruction *
4212 R R R e R R Rk R R R R T R e R K R R R R Rk e A R sk R A R R R R R e Aok e R Rk kR R A A R A
4213 *
ﬁgig sLuT INSTR=ZROX:0 000 000 011 xxx xxx, ENTRY=ZROX, SR=0
4216 03F3 %ROX ADD X JSZ NEXT unc X := 0, JSB for NEXT
2%{3 KRR KRR KA RART KRR AR AR IR KNI RRRKARARARRR N ALK R KRN RARRRR R A RR AR KRR RN R
4220 * ZERO (Push zero) Instruction *
4:21 Aok gk e ek R Bk Sk e g T e ok R R O R T ek A R R R R R Bk R K R A A Rk Rk R ok e K Rk R R Rk R
4222 *
g%%i $LUT INSTR=ZERO:0 000 000 110 xxx xxx, ENTRY=ZERO, SR=0
*
4225 03F4 ZERO ADD JSZ PSHM SR7 ; JSB to push 1 TOS if SR = 7
4227 03F5 EER[ ADD RH  EPSH JSZ NEXT UNC w (S) , push; JSB for NEXT
:ggg .unﬁ*ﬂtklltﬁllltttnﬂi!lnlllnlttlni*ﬂﬁl!ﬁtﬂ*ﬁtkutlnln!l!!kiﬂ!k!ﬂi\ﬂkl*lt
4231 * ZRO (Push double zerol Instruction I
4232 !n.llllh!!ﬂ!lﬁ!!l! A v ok sk sk ok R Rk Rk e sk ek A R e R R ke sk ok ke R A ek R R Rk
4233
:ggé SLUT INSTR=DZRO:0 000 000 111 xxx xxx, ENTRY=DZRO, SR=0
*
2%33 03F6 DZRO JSZ PSHM SRGS JSZ PSM2 SR7 JSQ'tgkpusg 2 TOS if SR = 7 else push 1 TOS
i =
:22? 03F7 . JSB ZER1 UNC ADD RG EPSH Jump to finish; New (S} := O, push 1 once
4%42 ARKKKKKARRANRKARRRARRAAR NN IR AKKRRARKKRARRRRRK AR AN KA RNAARRKRARAR KR AR R R KR
4243 . Zero B (ZROB) Instruction ol
4244 AAKRKRAAMAKARRAKAXKARRAN KRN AR RKANRRARRRRARANNAARAARRAN KRR A RRARRRAR KR AR A
4245 *
:%:? ELUT INSTR=ZROB:0 000 100 001 xxx xxx, ENTRY=ZROB, SR=2

4248 03F8 ZROB ADD RB JSZ NEXT UNC (S-1) := 0; Jump to NEXT



PAGE
RECORD
NO

C.S.
ADDR

03F9

03FA

03FB

Boolean Instructions
(SRS SRR N LU A AAkAARRAARAR AR AR R ARAR A A AR ALU B LEEE R RN NSRS S

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP
:t:nu--n«nnnntnnuu-un--nnnnutllnluttuuunnnltttauanatnxaatnn-taai-n--n
* - Logxcal OR instruction *
.n::itnntttn Rk kN R kA ek kR R R R A ok Rk R ok R A O R e e e R R

$LUT INSTR=OR:0 000 110 101 xxx xxx, ENTRY=OR, SR=2
M

OR RB RA I0R RB CCA JSL  DEL UNC
Anx
-xaunntn-nnnnnnanu--uun--.n.-:-n--..nnnaa-nn--nnn-unnn--nnnnn-nnnnnnu

* gxcal Exclusive OR instruction *
!lllﬂiikiki!ﬂ HAARRAR RN AR R AN RAA R R R A AR A A AR RN RN AN AR A A AR R AR R R Rk R kR R

ELUT INSTR=XOR:0 000 110 110 xxx xxx, ENTRY=XOR, SR=2
XOR RB RA XOR RB CCA JSL  DEL UNC

KRR A KRR RRAR AR
tlllililltutlantnﬁll.!ﬁllllﬂlﬁllllltlllllllillll!llllllillllllltlnllt
* AND - Logxcnl AND instruction *
AAXRRKRARARAKX A AR KRR AR R AR RANARRXRRARARAANAARRRRAARAAARAARRRAR R AR R ok ook Rk
*

iLUT INSTR=AND:0 000 110 111 xxx xxx, ENTRYsAND, SR=2

AND RB RA AND RB cca JSL DEL UNC
x

AARARRARR R AR R AR AR R R R AR AR RN R RN R R AN R AR R R R AR AR R AR R R R RN AR ARk kR
* NOT One's Complement 1n51ruction *

llunnlnllltnntnnntnnnlnlllnnn KRR RAR AR RN R AR AR AU NRAR AR AR A NN R ARk R Ak

SLUT INSTR=NOT:0 000 110 100 xxx xxx, ENTRY=NOT, SR=1
®

NOT RA CAD RA CCA JSZ NEXT UNC
ADD ADD
ADD ADD

10/ 2/86 9:26 AM
COMMENT

(S-l) := (S-1) IOR (S), CCA;
Jump to delete (S) and for NEXT

(S-1) := (S-1) XOR (S), CCA
Jump to delete (S} and 7or NEXT

(S-1) := (S-1}) AND (S]),
Jump to delete (S) and lor NEXT

{S) := NOT (S): Jumg for NEXT
NOP to keep system happy (2555)
NOP to keep system happy (2559)



PAGE 93 MOVE BYTES Instruction 10/ 2/86 9:26 AM

RECORD cC S HAMKARARKEEN ALL) A AARARKAN X R R HARRR KRR RAAR A {) B LA ESEREEERE SN
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

4294 AR KA KR KRR A R R R K KRR R R R Rk KA kR kAR A KR KR KK R KRR R AR R AR AR AR A R AR K AR
4295 * MVBP is the en{r¥ point for the MVB, (Move B (es), instruc- *
4296 * tion with P relative source addressxng MVBD is the entry *
4297 * point for DB relative addressing. There are four general *
4298 * cases and two special cases in which a move may fall. For *
4299 * the general cases, the move may be in the forward dxrectlon »
4300 - increasing nddvesses] or in the reverse direction, (decreas- »
4301 * ing addresses) The move may also be aligned, (the source *
4302 * and target pointers are both even or both odd), or skewed, >
4303 * {the source and tﬁrget are not both even or odd). The two *
4304 * specxal cases are where the source and target are overlapped *
4305 * { one such that the first byte of the source 1s propogated *
4306 * thr u hout . *
4307 s AR KR AR K AR KRR R KKK AR KR KRR KR KR KR KR KKK KK KR KRR K
4308 *
4309 $LUT INSTR=MVB(PB+):0 010 000 000 10,P,SR=3,ENTRY=MVBP
igi? $LUT INSTR=MVB(DB+)}:0 010 000 000 11,DB,SR=3 ENTRY=MVBD

*
4313 %0400
4314 *
4315 0400 MVBP JSZ ETO3 NFSS RA JSL DO3G ZERO JSB TO EMPTY TOS TO 3 IF NOT SPLIT BANKS,
4317 JsB FOR STACK DECREMENT IF BYTE COUNT = O
4318 0401 RA CAD SP4A POS DB ADD SP3B 4A: 1 IF > O, SP3B: -DB
4320 0402 RA INC SP4A SF3A BNKP ADD BKX4 1. SF3A; BKX4:=BNK
4322 0403 RB ADD LSR 0001 RB ANDL Sp28 B =UBB: =SOURCE PTR(lS]
4324 0404 UBA PB  ADD RH ROP UBB SP4A ASR SFaB : . S OURC WORD ADOR,
4326 UBB: =ADJUSTED WORD COUNT, SF4B FOR PB REL
4327 0405 UBA UBB ADD PL UBA  UBNE : =ENDING SOURCE WORD ADDR:
4329 CHECK PL >= STARTING NORD ADDR
4330 0406 usa PB UBNE PL UBA UBNE BOUNDS CHECK ENDING WORD ADDR
4332 BOUNDS CHECK PL >= ENDING wowo ADDR
4333 0407 RH PB UBNE JSB  MvB1 UNC BOUNDS CHECK STARTING WORD ADDR >= PB;
47315 0408 MVBD JSZ ETO3 NFSS RA JsB  DO3G ZERO 8 EMPTY TOS TO 3 IF NOT SPLIT BANKS,
4337 B FOR STACK DECREMENT IF BVTE COUNT =0
4338 0409 RA CAD SP4A POS DB ADD SP3B S :=<BYTE COUNT>-1 IF >0;
4340 N40A RA INC SP4A SF3A BNKD JSB DBBC BKX4 UNC SPAA:=<BYTE COUNT>+1, SF3A FOR REVERSE MOVE ;
4342 BKX4: =SOURCE BANK, JSB TO FORM SOURCE ADDR
4343 0408 MVB!L SP2B JSBS DBCC HBF 2 RH  ADD SP3B F2.=SOURCE PTR(15), CHECK TARGET ADDR;
4345 SP3B:=STARTING SOURCE WORD ADDRESS
4346 040C RA sug RH F3A RB RC XOR LBFS5 RH:=-(WORD COUNT) IF REVERSE MOVE;
a4z F5B8:=SOURCE AND TARGET ADDRESSES SKEWED
4349 040D RA ADD RH UNC JSBI MVBA XRO NFSB RH: -(NORD COUNT) IF FORWARD MOVE; ALIGNED
anuy XRO: JSB IF ALIGNED MOVE

4°N2 040E  MVBS JSB  MBSR UNC SP3B ADD RAB4 Jss IF "REVERSE SKEWED MOVE, READ SOURCE WORD
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RECCRD
NO

C.S.
ADDR

041A
0418
041C
041D
041E
041F
0420

0421
0422

MOVE BYTES Insiructl
ALU A

KRXKKKX KRR

ttttttnnnu

AXKKRKAANARAAR

HRKARRRKNAKK R

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

SNOWARN

HAK AR KRR KRR KRR KRN AR AR A RN A AN AR A AR AR ARARARRARRR KRR AR AR RRRRARRRANRNRAR R

" move bytes skewed forward
ANAKRKKRAARN R AR R A KANARARARA RN AR AR A RNARARA AR AR R AR KA RANRRARERARNAN AR AR AR

RH ADD LSR RH
RH CAD LSR RH
JSB BBFC SP2B
INC
SP3B INC
RH  XRO JSBS BSF2 RH
OPB ADD LRZ
0002 SP28 ADDL S$P2B
SP38 INC SP3B RAB4

RA  SP2B J$SBS BAF4 RA
RA  SP2B CAD RA

sP28
SP3B RAB4

F2
UNC
UNC

NEG

ZERO

AARARARAR RN AR AN R AR R R R AN MR AR KA RAR AN AR AR AR ANAN KN RRRARA RN AR A AN AN AR A AN R

tinn-nt:tnnnnnttnnnnnnggunn-u-anlnﬁnanuullttlntttttn----nnn-tn-nnnnat

MBSF OPA ADD LLZ XRO
OPA ADD RLZ SP4A
OPA ADD LRZ
BeFc Ro. RS JSBC MBBF o 26R0
BSFO JSB BAF4 TEST
OPA ADD RLZ SP4A
UBB SP4A IOR DATA
BSF2 SP1B ggg BsFo ggg
?SF3 JsB BAF3 UNC
* move bytes blanking buffer forward
;BBF SP4A ADD SWAB NF2
UBA SP4A IOR XRO
BBFO JSB BAF4 TEST
XRO ADD DATA
SP2B ADD LSR
RH UBA SUB RRZ NZRO
SP1B JSB BBF1 ROD
BBF1 XRO ggg EE;O SP4A une

RH ADD CTR NF4B
ADD RSB
SP2B REPC DCTR CTRO
UBB XRO INC SP2B DCTR CTRO
RA  SP2B JSBS BAF4 RA ZERO
RA ADD RA
UBAa ADD CTR NZRO
ADD
JSB BAF3 RA UNC

10/ 2/88 9:26 AM

COMMENT

XRO: =LEFT TARGET BYTE
WO $K§S IF 0oDD SOURCE PTR

URC|
T_IF EVEN SOURCE "PTR
SOURC;

: IF ODI SOURCE PTR
XRO:=FIRST WORD, WRITE; SP2B:
JSB IF _SOURCE AND TARGET PTRS OVERLAP BY ONE
SP3B:=SP3B+1, READ SOURCE WORD
J§B IFDINTERﬁUPg gSB IF éNOND COUNT - 1)<0
:8):=LEFT SOURCE BVTE

WORD; SP2B:=SP2B+2

. READ SOURCE WORD

f :
(s & s(S) - navtes MOVED, JSB IF O
SB'UNC; (5):=(S) + #BYTES MOVED + 1

UBA: =RIGHT SOgRCE BgTE SKIP IF EVEN SOURCE

CTR:H&NORD
XRO:=RIGHT SOURC YTE IN BOTH BYTES, JSB;
RSB IF SOURCE WAS PB RELATIVE

JSB IF 'NTERRUPT
D COUNT > 0

UBB:=SP2B, c 1F
wnzre DUPLICATED souncs BYTE;
P28 =UBB: CTR: R:=CTR- i, cTR=07?
IF 0

UBA =NUMBER or wokb
( A é YTES MOVED, J$B
UBA:=(R MAINING WORD counr (8: s).

SKIP IF TBUSA <> 0: RESTORE RA

JSB & READ LAST TARGET WORD IF WORD COUNT=0;
CTR:=(WORD COUNT).(8:8 KIP 0

JSB BACK; CTR:=xFE IF woab couur) (s 8)=0
SP4A_(0:8):=SOURCE BYTE; RA:=0
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RECORD

NO

MOVE BYTES Igttructxon

AR HRRK RN K RERAKARARKE  ANAKRRRARRRRR ALY B RARAARANKRRANR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

REAARRKRARAANRRNARRRAARKRAKRARAKKRREAARAARNARRRARARNRRA KRR RRRRARAN AR RRARAN
* move hxtes skewed reverse »
ARARKAAKKRNANKAAARRARAAANARRKEEARNKARAARRRRANARR R AN R KRR AR RRAARNRAARR KR AR
»

MBSR OPA ADD RRZ XRO RH ADD LSR RH NF2
OPA ADD LRZ SP4A RH CAD LSR RH UNC
OPA ADD RLZ JSB BBRC SP2B UNC
UBA XRO IOR XRO DATD INC sP28
BERC RB RC  JSBC MBBR ZERO SP3B CAD SP3B RAB4
BSRO JSB BAR4 TEST RH  XRO JSBS BSR2 RH NEG
OPA ADD LRZ SPaA’ OPB ADD RLZ
UBB SP4A IOR DATD 0002 SP2B ADDL SP2B
S8 BSRO UNC SP. CAD SP3B RAB4
BSR2 SP1B ADD ROD RA SP2B JSB BAR4 RA ZERO
gsns JSB BAR3 UNC RA  SP2B INC RA
AARKRKAAAMAANRAA AR AN ARRRRRRRRAARRRRARAARRRARKRANARRARARRRRANARAANRRR RN
* move bxtes blanking buffer reverse *
KARARARKERKAKRRARARRKAR KRR RAAARNRRKRRRRRNRAANRARNKAARRARARRRRARARRRRARRANRR AR AR
®
MEBR SP4A ADD SWAB F2 RH ADD CTR NF4B
UBA SP4A IOR XRO ADD RSE
BERO JSB BAR4 TEST SP2B REPC DCTR CTRO
XRO ADD DATD UBB XRO INC SP2B DCTR CTRO
SP2B_ADD LSR RA  SP2B JSB BAR4 RA ZERO
RH UBA SUB RRZ NZRO RA ADD RA
SP1B JSB BSBR1 ROD UBA ADD CTR NZRO
Jsg UNC ADD DCTR
BER1 XRO ADD RR s 4A JSB BAR3 RA UNC
MVBA RH ADD LSR SP4A NF3A SP3B ADD RAB4
OPA JSB MBAR UNC ADD SP2B

SWARN

10/ 2/88 9:26 AM

COMMENT

XRO:=LEFT TARGET BYTE;
F _EVEN SOURCE PTR

SOURCE
D JSB IF EVEN SOU*CE PTR
XRO: -FIRST ORD, WRITE;
JSB IF _SOURCE AND TARGET PTRS OVERLAP BY ONE
SP3B:=SP3B-1, READ SOURCE Wi
JSB iF INTERRUPT, JSB IF (NORD COUNT - 1)<0
SP4A. (0:8):=RIGHT SOURCE BYTE;
UBB. (8:8):sLEFT SOURCE BYTE
WRITE TARGE: WORD; SP2B:=SP2B+2
S ; B:-S#3$-l. READ SOURCE WORD

RGET BYTE
3 & & + BBYTES_MOVED, JSB IF 0
S A:=RA + #BYTES MOVED +

UBA:=LEFT SOURCE BVTE* SKIP IF ODD SOURCE;

)
: BYTE IN BOTH BYTES;
JsB IF SOURCEUHAS PB RELATIVE > 0

usB C IF WORD COUNT > ©
wRITE DUPLICATED SOURCE BYTE
P2 SP2B+2 -srn i, cTrR=0?

( L BYTES MOVED, IF
UB R MAINING WORD COUNT& (8 8],
SKIP IF TBUSA <> O;

JSB & READ LAS; TA*GET WORD IF ¥ORD COUNT=0;

TR: = (WORD COUNT).(8:8), SKIP 0
JSB BACK; CTR: wXFF IF_(WORD COUNT) (8:8)=0
.(8:8):=SOURCE BYTE; RA:

R
: COUNT, SKIP iF NOT ﬂEVERSE MOVE

READ SOURCE WORD INTO Of A AND

UBA:=TARGET WORD; SP2B:
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MOVE BYTES Instruction
*x ALU A

RRRAARE AR RARKANANAAN  RARRKARARAARAR ALY B *HRANRRRANNAAR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

MARAARXRARARAARARARAN AR A AN RAR AN AARA AR R AR ANAARAR AR R R R AR A A A AR AR R R kAR A AN
* move bytes altsned forward "
MARARARANARARAAAAARAARRANANA AR R AAA AR ARAR R AR R A NAANRAAAANRRRAARRARRARAA AR
«

MBAF UBA ADD LLZ SPaa SP4A JSB BAFO RH NF2
OPA ADD RRZ RH CAD LSR RH
UBA SP4A IOR DATA JSB1 BAF1 SP2B UNC
BAFO JSB BAF4 TEST RH XRO JSBS BAF2 RH NEG
OPA ADD DATA 0002 SP2B ADDL SP2B
BAF1 JSB BAFO UNC SP3B INC SP3B RAB4
BAF2 SP1B ADD ROD RA SP2B JSBS BAF4 RA ZERO
OPA ADD LLZ SP4A RA $P28 CAD RA
BAF3 OPA  ADD RRZ RB SP2B INC RB
UBA SP4A JSB DO3G DATA RC SP2B INC RC
BAF4 RA  ADD NZRO RB SP2B ADD RB
JsSB DO3G UNC RC SP2B ADD RC
JSZ IRDN UNC RA SP2B SUB RA CFaB
RA AN A A A AR A AN Rk Rk RN R R Ak kR A Ak sk ok Rk R ok Rk R Rk sk A ko
* move bytes aligned reverse *
AARARAAARKR KA AR R Rk kR A ARk ARk AR A AR AR AR R R A AR R AR AR AR A AR kA A kR Rk kAR
®
MBAR UBA ADD RRZ SP4A SP4A JSB BARO RH F2
QPA  ADD LLZ RE CAD LSR RH
UBA SP4A IOR DATD JSBI BAR1 SP2B UNC
BARD JSB BAR4 TEST RH XRO JSBS BAR2 RH NEG
OPA ADD DATD 0002 SP2B ADDL SP2B
BAR1 JSB BARO UNC SP3B CAD SP3B RAB4
BAR2 SPiB ADD ROD RA SP2B JSB BAR4 RA ZERO
OPA ADD RRZ SP4A RA SP2B INC RA
BAR3 OPA ADD LLZ RB SP2B CAD RB
UBA SP4A JSB DO3G DATD RC SP2B CAD RC
BAR4 RA  ADD NZRO RB SP2B SUB RB
JSB DO3G UNC RC SP2B SUB RC
JSZ IRDN UNC RA SP2B ADD RA CFaB

10/ 2/88 9:26 AM
COMMENT
SP4A:<LEFT TARGET BYTE
JSB IF SOURCE PTR EVEN RH: =WORD COUNT

:=RIGHT SOURCE BYTE. RH:
WRITE FIRST WORD; SP2Bl=l,
JSB_IF _INTERRUPT, JSB IF NORD COUNT - 1)«0
WRITE TARGEY WORD SP2B: =SP2B+
JSB BACK B:=SP3B+1, READ SOURCE WORD
READ LASf TARGE BYTE;
:=(S) - #BYTES MOVED, JSB IF 0
:=LEFT SOURCE BYTE;
RA: =RA #BYTES MOVED 1
UBA -RIGHT YARGET BVTE
RA:sRB + #BYTES VED + 1
WRITE LAST WORD, JSB FOR STACK DECREMENT ;
RC:=RC_+ #BYTES MOVED +
SKIP IF NOT FINISHED
$-1); é + #BYTES MOVED
SB TO FINISH; &S 2):=(S-2) + ®BYTES MOVED
JSB FOR INTERRU|
(S):=(S) - ®BYTES MOVED, CF4B

SP4A:=RIGHT TARGET BYTE
JSB IF SQURCE PTR ODD, *H =WORD COUNT
A:=LEFT SOURCE BYTE. RH: -wORD COUNT -1

WRITE FIRST TARGET WORD; SP2B: Jss
JSB_IF INTERRUPT. JSB IF (WORD COUNT - 1)«<0
WRITE TARGET WORD, SP2B:=SP2B+

J ACK: SP3 !SPGB~1, READ SOURCE WORD
READ LAST TA WOR!

RGET D .
x'=(51 #BYTES MOVED, JSB IF 0
P A:=R GHT SOURCE BYTE:
=RA + 4B $_MO! ED + 1

NRITE LAST WORD JSB FOR STACK DECREMENT
RC:=RC - #BYTES MOVED - 1
SKIP IF NOT FINISHED,

; - #BYTES MOVED
1367 Nt H. }’s 2):=(S-2) - #BYTES MOVED
JSB FOR INTERRU

(S):=(S) + #BYTES MOVED, CF4B
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RECORD
NO

I T I N T T T Y v Yy
P L L aa o sl

LABL

$LUT
zLUT

cMBP

CMBD

cMB1

CBSF
C5F1

C5F2

CBAF
CAF1

CAF2
CMBR
C13SR
C3R1
C3R2

CBAR

COMPARE BYTES INSTRUCTION

AR RARAR AR

RREG SREG FUNC SFNC STOR SPSK

INSTR=CMPB(PB+):0
INSTR=CMPB(DB+):0

RA
RA
RH
RB
UBA PB
UBB SP4A
uBB PB
RA
RA
RH
RA
OPA
SPOA
OPA
RH
OPA
OPA
OPA
RH
SPOA
OPA
SPOA
OPA
RH
UBA
OPA

Jsz

CAD
INC

ADD
ADD
ADD
UBNE
UBNE

JSB
Jsz

CAD
INC

ADD
ADD

ETO3

LSR

cMB1
ETO3

CMBR
CSF2
LRZ
CMBI
RRZ
CSF1
R

R
CMBI
CAF1
CSR2
RRZ
CMBI
LRZ

CSR1
LRZ

010 000 010
010 000 010

NFSS

SP4A POS

SPaA
SPOA
SPaa
RH

SPaA
SP4A

SPOA
XRO

SPOA

SP4A
SP4A

RH R
SPOA

SPOA

SP4A

SF3A
ROBD

ROP

UNC
NFSS

POS
SF3A

ROBD
NF3A

LT E T E R T Ty

11.DB SR
RA
DB
BNKP
0001 RB
uBB SP4A
PL PB
UBA SP1B
PL usBs
RA
DB
BNKD
RC RB
sp2B
OPB
UBB UBA
RA XRO
OPB
UBB UBA
RA XRO
oPB
UBB UBA
RA XRO
OPB
UBB SP4A
RA XRO
OPB
uBB UBA
RA XRO
OPB
UBB UBA
RA XRO

Jse
ADD
JSB
ANDL
ASR
suB
ADD
UBNE

INC
JsB

ADD
Jse

JSBI

B ARAARAARARR KA N

RREG SREG FUNC SFNC STOR SPEC SKIP
10,P.SR=3 ,ENTRY=CMBP

=3 ENTRY=CMBD

CMBO

OBCC

CMBO

DBCC
DBBC

SP3B
BKX4

sP2B
SP1B

XRO
SP3B
BKX4
XRO

SP1B
RA
SP1B
RA
SP1B
RA

SP1B
RA

SP1B
RA

SP18B
RA

LBFS
HBF2

ZERO

UNG

ZERO

UNC
UNG

[2-1:]
UNC

NZRO
ZERO

NZRO
ZERO
F2

NZRO
ZERO

10/ 2/88 9:26 AM
COMMENT

JSB TO EMPTY TOS TO 3 IF NOT SPLIT BANKS:
JSB IF BYTE COUNT 0

SP4A: =BYTE COUNT - l IF >0; SP3B:=DB
SP4A:=BYTE COUNT + 1, SF3A,

BKX4 =BNKP, JSB TO FORM TARGET ADDR

SPOA: =TARGET WORD ADDR, READ:

UBB: =SP2B: =SOURCE POINTER(15]
SP4A:=UBA:2SOURCE WORD POINTER;
UBB:=SP1B:=ADJUSTED WORD COUNT

RH: SUBQ =Ag§0LUTE SOURCE ADDR. READ:

uBe
BOUNDS CHECK NORD POINTER >= (PL - PB);
UBB: =ENDING WORD ADDR

BOUNDS CHECK ENDING ADDR >= PB;

ngNDS CH E?K PL >= ENDING WORD ADDR

J XRO:
JSB TO EMPTY TOS TO 3 IF NOT SPLIT BANKS;
ggsAIF gYTE COUNT =

BKX

SPDA:=ABS TARGET WORD ADDR, READ INTO OPB

XRO:=1, JSB TO CHECK SOURCE ADDR

SAVE BYTE COUNT IN XRO:

FS:=SOURCE AND TARGET POINTERS SKEWED

JSB IF REVERSE COMPA| ON ;

F2:=SOURCE PTR( Sé SKIP 1IF NOT ALIGNED
E PTR AND JSB NOT TAKEN

N TAR :
INTERRUPT?, DEC <BYTE COUNT>, JSB
: £ BYTE; UBB:=TARGET BYTE

READ NEXT SOURCE ‘WORD; COMPARE & SAVE SP1B
LOOP BACK; DEC <BYTE COUNT>, JSB IF 0

4A: =SOURCE BYTE; JSB IF ODD SOURCE PTR
A - =SOURCE BYTE; UBB:=TARGET BYTE
SP4A:=SOURCE BYTE; COMPARE & SAVE IN SP1B
INTERRUPT?. DEC <BYTE COUNT>, JSB IF 0
READ NEXT SOURCE WORD; UBB:=TARGET BYTE
READ NEXT TARGET WORD: COMPARE & SAVE SP1B
LOOP BACK; DEC <BYTE COUNT>, JSB
4 P;?sAND JsB NOT TAKEN

UBA:=SOURCE BYTE: UBB:=TARGET BYTE

READ NEXT TARGET WORD; COMPARE & SAVE SP1B
LOOP BACK; INC <BYTE GOUNT>, JSB
SPAA:=SOURCE BYTE, JSB IF EVEN SOURCE PTR
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RECORD
NO

LABL
CAR1

CAR2

CMBE

CMBN

CMBI

CMBO

C?MPARE BVTEi INSTRUCTION

Rk RRA KR

RREG

RH
SPOA

RB
RC
RA

RS
RC

RA
RB
RC

SREG

OPA
OPA

XRO
XRO

XRO

UBA
SREG

XRO
SREG

FUNC SFNC STOR SPSK

HRERXAAAARL  AARRAAAAARARR Al

SPaA ues
TEST RA

RH ROX4

SPOA ROBD UBB
UNC RA

RB

RC

R8

RC

RB

RC
CCA

ADD
Jss

ADD
JSL
JsB

B
RREG SREG FUNC SFNC
OPB

DO3s

IRDN
D03S

CCA

CCA

KRk R ARk

STOR SPEC SKIP

NZRO
ZERO

NZRO
ZERO

UNC

UNC

UNC
UNC

10/ 2/86 9:26 AM
COMMENT

UBA . =SOURCE BYTE, UBB:=TARGET BYTE
SPAA: *SOURCE BYTE; COMPARE & SAVE IN SP1B
INTERRUPT? NG SByT E COUNT>, JSB IF 0
READ NEXT SOURCE wono UBB: =TARGET BYTE
WORD: COMPARE & SAVE SP1B

TARGET PTR:=TARGET PTR + BYTE COUNT;TR
JSB TO_STACK DECREMENT

UBA: =MINUS NUMBER OF BVTES COMPARED

SET CONDITION CODES SP1B

SOURCE PTR:=SOURC PTR +/- %BYTES COMPARED
TARGET PTR: -TARGET PTR */ #BYTES COMPARED
JSB FOR STACK DECREMENT

UBA : =NUMBER OF BYTES COMPARED

SOURCE PTR:»SOURCE PTR +/- #BYTES COMPARED
TARGET PTR: -TARGET PTR +/- #BYTES COMPARED
JSB TO INTERR

CCA ON O; JSB STACK DECREMENT
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R[CORD C.S. LR EEER ST NN u LEEEE SR ER] LEEERLE SRS EES I Y U B (R EEERENER S N
ADDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
‘ng Sk 3 Ak o R ok A R T B ok kK R ok ok 0k kR oA ek R ok Rk ok ok sk e sk e i o R ok ok Rk ok Ak ko ke
4694 * DBBC checks the DB relative starting byte address and the
4695 * ending address for the source pointer in byte moves. The *
4696 * absolute startln? word address is returned in RH. Bit 15 *
4697 * of the source byte pointer is returned in SP2B. Upon entry, *
4698 * SP4A should contain the byte count minus 1 if positive and *
4699 * plus one if ne atxve Addresses are checked against SM, and  *
4700 * if SM is excee routine GSMC is entered for further *
4701 * checking. Entered with SP3B = DB *
‘702 ek e ok T e A R R e R kb R R ok s ok ok ok R R R R ek R R R R RN Rk ok ke e A ok ok A e ok ke R Rk R kR ok sk kR R
4703 *
:;g: 0489 DBBC RB ADD LSR RH NFSS SP3B DL suBs CF1 NCRY Rui;S?gRﬁE WORD PTRD SKIP IF NOT SPLIT BNKS;
4707 048A SM ADD CF1 Z DB suB CTF1 UBA: =SM OVEéRIDE CLEAR F1 IF SPLIT BANKS;
4709 SET F1 IF NOT SPLIT STACK (SPLIT STACK IF
4710 FSS OR (Z < DB) OR (DB < DL}
4711 0488 UBA DB  SUB NF1 0001 RB  ANDL SP2B UBA:=SM - DB, SKIP IF SPLIT STACK;
4713 SP2B: =UBB: =SOURCE PTR(15)
4714 048C RH UBA CAD CTF1 UBB SP4A ASR Fl:=(SOURCE PTR > (SM - DB));
4716 UBB: =ADJUSTED WORD COUNT
4717 048D RB ADD LSR FiHB UBB DB ADD UBA:=WORD PTR + 32K IF NOT SPLIT STACK:
4719 UBB: =WORD COUNT + DB
4720 048E UBA DB ADD RH ROX4 UBA UBB ADD SP1B RH:=ABS START ADDR: SP1B:=ABS ENDING ADDR
4722 048F uBB SM JSBC GSMC CRRV uBB DL BNDE PSHR JSB IF ENDING ADDR > SM;
4724 BOUNDS CHECK ENDING ADDR >= DL,
4725 PSHR AFTER RSB AND BEFORE POSSIBLE JSB
4726 0490 RH SM  JSBC GSMC CRRY RH DL  BNDE JsB IF STARTING ADDR >
4728 BOUNDS CHECK STARTING ADDR >e= DL (1002)
4729 MOVED RSB DOWN TO AVOID S KILL XXXX (1002)
4730 0491 ADD ADD POPR TICE (1002
4732 0492 ADD ADD RSB {1002)
‘7 4 AEAKRKARARAKAAAAANRAAKRKARN RN RRRARARARNNRN AN R RARR KRR A AARRRRARRRA RN RR R R K AR
4735 * DBCC checks the DB relative starting byte address and the x
4736 » ending address for the target pointer in byte moves. The »
4737 * absolute starting word address is returned in RH, and the *
4738 * end:n? address in SPIB. A read is initiated into OPA for *
4739 * the starting address. Upon entry, SP4A should contain the *
4740 * byte count minus 1 if positive and plus one if negative. ®
4741 * Addresses are checked against SM, and if SM is exceeded, *
4742 » routine GSMC is entered for futher checkin *
‘743 kﬂ!ﬁnl!ﬂlllIlﬂlll!kkﬂ!ltttuikkﬂ!lal!!ﬂ!k LEEEEE ] !llﬂkl‘llﬁiitilt.!lli!
4744 *
4745 0493 DBCC RC ADD LSR RH NFSS SP3B DL SUB CF1 NCRY RH:=TARGET WORD PTR, SKIP IF NOT SPLIT BNKS;
4747 SKIP IF NOT (DB >= DL CFl
4748 0494 SM ADD CF1 z bB sus CTF1 UBA:=5M, OVERRIDE CLEAR F1 IF SPLIT BANKS;
4750 SET F1 IF OT SPLIT STACK (SPLIT STACK IF
4751 S OR (Z B} OR (DB ¢ DL))
4752 0495 UBA DB sus NF1 0001 RC ANDL UBA:=SM - DB, SKIP IF SPLIT STACK;
4754 1UBB: =TARGET PTR(1
4755 0496 RH UBA CAD CTF1 UBB SP4A ASR F1-=({TARGET PTR > (SM - DB));
4757 UBB: =ADJUSTED WORD C
4758 0497 RC ADD LSR F1HB UBB DB ADD UBA: =WORD PTR + 32K IF NOT SPLIT STACK:
4760 UBB-=WORD COUNT + DB
4761 0498 UBA DB ADD RH ROD UBA UBB ADD SP18 H:=ABS STARTING ADDR SPIB =ABS ENDING ADDR
4763 0499 uBB SM JSBC GSMC CRRY ©BB DL BNDE PSHR JS IF END ADD
4765 BOUNDS CHECK ENDING ADDR >= DL
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RECORD
NO

Cc.S
ADDR

049A

049B
0439C

049D
049K
049F

04A0

BOUNDS CHECKING ROUTINES 10! MVB and CMPB

AeksRRANRAR AL ARERAK AN ARRAANKRARANE ALL B ARARARRNRAXARR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP
RH SM JSBC GSMC CRRY RH DL BNDE

ADD ADD POPR TICB
RSB

ADD ADD

AR R AR AR R KR ARA S AN AA KR AN A AR AR RA KRR RRAR R A RN R AR RN AR R KRR KKK KA RN ARRRR AR
* This routine jumps to BNDV if not priviledged or if not split *
* stack and the starting and ending addresses “"span” {SM + 1) *
* In other words. the move would go through its parameters. *
- The problem with this occurs 1n the event an interrupt is *
- seviced immediately after moving the bytes at SM. After .
- returning from the intervutl then effective byte address *
: would be mapped into the DL to DB area :
2

HA R KA RAR AR AR AAR AR AR AR R AR AR AR AN AN AN R X AN RN R AR AR ARARARARR AR AR AR AR RRA KK

GSMC JSB  FSSR Fss z RH SuB POPR CRRY
STA JSZ BNDV POS 4 SP1B SUB NCRY
RH DL BNDE JSZ BNDV UNC
FSSR ADD RSB ADD

10/ 2/88 9:26 AM
COMMENT

PSHR AFTER RSB AND BEFORE POSSIBLE JSB

JSB IF STARTING ADDR > S H
BOUNDS CHECK STARTING ADDR

PUT B BACK (ORIGINALLY 2511!
RESTORE WHERE TO RE

(1002)

(1002}
TICB SLOWS RSB TO RANKZRSg POPR TAKES =1002}

AND RETURN WITH OUT §

JSB IF SPLIT BANKS;

POPR, SKIP IF Z >x STARTING ADDR

JSB FOR BNDV IF NOT PRIVILEDGED;

SKIP IF NOT (Z >= ENDING ADDR)

BOUNDS CHECK STARTING ADDR >= DL,

JSB FOR BNDV IF NOT ((STARTING ADDR >
AND (ENDING ADDR > Z)); DROPPED RSB

RSB IF SPLIT BANKS TO LINE AFTER CALL
TO DBBC OR DBCC

Z)
(2527)
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RECORD
NO

AhopphbLDIELEDEDRD
900 00 50 00 00 60 O 5 T GO 30 00 00 00 0O
CILILIFINING NI D 1 bt bt bt b be bt e
WeCRNN BRI OBOUNWNO

Cc.S
ADDR

04AlL
04A2
04A3
04A4
04A5
04A6
04A7
04A8
04A9
04AA
04A8

Move thes while Instrucllon
Y Ak

ARRRAR

e % w

*

et g

HAAKRAARRRARR AL[] B AR AR AR R ARk

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

ARRRRRRAMARAIRI AR AMKARNARRAARHRRRRN AR AN AN RARAR R AR KA A XA RN AR K AR AR N RN R K kR

ointer,

fLUT INSTR=MVBW:0 010 000 Ol0 Oxx xxx,

MVBW oB ADD
SR SM ADD
UBA DB SuB RH
UBB UBA SUB
RA ADD LSR
RB ADD LSR SPOA
JSZ ETO2
SPOA DB ADD SP4A

0004 CIR ANDL
OPA  ADD LRZ RH
SM INC SPOA

NFSS
CFl
NF1
CTF1
F1HB
FiHB
NFSS
ROD

P4
UBA

[V]:1:]
UBA
ues
RA

UBA
uBA

o]:}
oL
RA
RB
RH
DB
DL
R8
DL

A new trap (#MWOL) is implemented in this instruction. The
trap occurs if the source byte pointer ever equals the

starting value of the targ
are the same to begin with.
last word polnted at by the value in S-1

AHRKAKR AR AR KRR ARARARARA KRR A KK RN ARR AR RN AR R AN AR K

*
*

except where the two *

n the event of this trap, the :
*

is not moved
AR KRR AN KRR KRR AR R R

DB, SR=2, ENTRY=MVBW

sus NCRY
sue CTF1

ADD LSR

ADD LSR NF 1
suB CTF1

ADD SP1B ROD

BNDE

XOR LBFS
BNDE

CAD CTF1 FSB
JSB  MBWA UNC

10/ 2/86 9:26 AM
COMMENT

UBA := DB, skip if not split banks;
Skxp if OB >
UBA := S, clr F1 if split banks, (overrides
set F1 in ALUB) set F1 if nof split stack
RH .= UBA i ~"ps skip if split stack
uBB = source word poxnier
if not split stack F1 := swptr > § - 2,
UBB := target wrd ptr, skip if split stack
UBA := gource word ctr + 32K in necessary,
If not split stac := twptr > S -
SP OA :- target word ptr + 32K if necessary,
.= absolute source address, read
Emgty TOS to 2 if not split banks;
ounds check source address >= DL
SPAA = absolute target address, read;
Set F5 if move is skewed
UBA := upshift bit;
Bounds check target address >= DL
RH := left tar?e( byte;
Fl1 := upshift bit, Sklp if skewed move
SPOA := SM + 1; Jump if aligned move
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RECORD C s g vk ok kR ko ALU A ARARRR KR IR R R E]] ALU a R AR AR KA KR KRR

NO DDR LABL RREG SREG FUNC SFNC STDR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
‘8‘3 AAAAARARERA R AR KRR XA R KR RN R KRR AR RN RRA R R A AR Rk kAR R R ARR AR A AR R AR A AR R RN AR
:g:g :lllizbsfseliezskﬁtttlitlthttilt!llﬂliil!liinﬂl.llllun!ﬁklllt!‘iiii!:
ESEZ 04AC ;BNS RA JS8 MWSE EVEN RA ADD SP2B Jumg if io:;ﬁ:ceo;gizzeis even;
:ggg 04AD FFFF SPAA ADDL SP4A OPB  ADD RRZ RH cce Spgﬁ ;: :Esg%ugguﬁzgg;;':dd;e; éCB
:ggg 04AE  MWSO JSB MBWI TEST SP1B INC SP1B ROD Juggléfiin.:’;:ug; next source word, read
:ggg D4AF SP4A INC SP4A NFL RB RA  JSZC MWOL ZERO SP::‘-;p:gghofﬂ:‘xll:n;gsinwo;gloszgﬂr%;
aser 0% RA 756 usHT Une RA  JSBT MBWX RA T T ne rement Soyree address sointer
:gg% 04B1 MWSE SPOA SP1B JSBC WBC1 NCRY OPB ADD LRZ RH Jsb x;;saa ?gdﬁaé ?T Ieit(:zzﬁgeb;;o;e left
e o o woomzomo o ues w S 2 (2P R
:ggg 0483 JSB  USHT UNC RB RA JSZC MWOL ZERO JuTgbL:fo:e:#:$¥ed move else
:g;:l’ 04B4 SPOA SP4A JSBS wBC4 NCRY RA  JSBI MBWX RA NWIL Jur'ngri:m"vrl ilg"‘ 2o§.szaés§t:d“§%s;inb it
4874 04B5S RH KRO JSB MWSO DATA OPB ADD RRZ RH cCB Write target word, loop back;
:g;g R RH := right source byte, set CCB
4878 AARARKRANRARAK KRR R AR RAR AN RR AR AR IR R AN AR R AR A AR AR AR AR AR R R R RRRR A AR RN R X
:ggg :I!tl223222215232l-llttnltltt!tlittitii!lltitltltl!!lllltiltiﬁﬁﬁﬂ!ti:
Eggé 0486 ;BWA RA JSB MAOE 00D RA  ADD spzB Juggzlf:Eozgzscgog:i::eis odd;
:gg? 04B7 FFFF SP4A ADDL SPaA OPB ADD LRZ RH De;aementagnzgeie:?d;:::CQ N
:ggg 04B8 MWAE SPOA SP1B JSBC WBCL NCRY UBB ADD cee J:ggg;f ;;: éggrO; ?2’: :o&:c:csy?:'ore left
:gg% 0483 SP4A INC SP4A NF1 RB RA JSZC MWOL ZERO Inc;ew;?z isaaeﬁivo;ee:ggrpezkxp if not
:ggg 04BA JSB  USHT UNC RA JSBI MBWX RA NWIL Jums 1:1;Wh‘%:cr:::n:.:g:?é:dp:}::elsb if
:gg; 04B8 JSB MBWI TEST OPB ADD RRZ RH ccs Jumﬂ xl Ggéer:uet :"egarce byte. set CCB
ﬁggg 04BC MWAO RH ADD RLZ XRO NF1L SP1B INC SP1B ROD Xkﬁgsgefe) i;c::agztsggcigebzd:' ;?tp ::agot
ﬁggg 0480 RA JSBC USHT UNC RB RA JSZC MWOL ZERO UBﬁls; ;Eg 12 3;:: ;%ST Jump if overlapped
2382 D4BE SPOA SP4A JSBS WBC4 NCRY RA JSBI MBWX RA NWIL Jung:".r .é:; 90§Ms:(i?f%:g :é::cgs:déless
4909 04BF RH XRO JSB MWAE DATA OPB ADD LRZ RH Write tar et word, loop back

4911 RH ;= left source byte
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103

RECORD C.S.
NO ADDR

04C0
04aCl1

04C2
04C3
04cs
04CS

04C6
o04ac?
04C8
o4cs
04CA
04CcB
ocacc
04co

Move Bytes While Instruction
*h LU A

RAXKARNK ARRRANKAKAR  KKKKKKANKARRA Al WK R R Rk R

LLABL RREG SREG FUNC SFNC STOR SPSK RREG  SREG FUNC SFNC STOR SPEC SKIP

nnnxnannnn---nnu«atki*ktkktnﬁnnnnunnn*ninnnn*nﬁunnntnnnﬁﬁx-tnnt-tnxnt

common routines *
Ilﬁliﬂﬂill!!!ﬂl*K!ﬂKkllﬁﬂ!llﬁﬁk!ﬂﬂl*ﬁklik*!k!kﬁﬁltll!lkxlltl!ﬁﬂ!l!ﬂ!l(l

MBNX RA  SP2E CAD ADD
SPaa ADD ROBD RB UBA ADD RB LBFS
RA CAD RA SM  JSBI DO3S SP3B NF3B
SPOA SP4A BNDG OPB ADD RRZ
UBB XRO JSB DO3S DATA SP3B SP18 BNDE
MAOE JSB  MWAO UNC OPB ADD RRZ RH cece
MBWI UBA SP2B SuB UBA ADD RA
RB  UBA ADD RB JSZ IRDMN UNC
USHT FFDF RH  ANDL 0040 RH  ANDL ZERO
ADD RSB UBA ADD RH
WBC1 CAD SPOA FSS Z JSZ BNDV NPRV
UBB SP1E JSZS BNDV CRRY RH  ADD RSB
wWBC4 CAD SPOA FSS z JSZ BNDV NPRV
UBB SP1B JSZS BNDV CRRY ADD RSB

10/ 2/86 9:26 AM

COMMENT

UBA := pumber of bytes moved
Read last target word; Inc target ptr by
# of bytes moved, set F5 if odd
Dec source ptr; SP3B := SM + 1, jump to
stack decrement if target pointer is even
Bounds violation if last tar addr > SM + 1.

UBB := right target byte
Write last te, jump for stack decrement;
Bounds violation if last src addr > SM + 1

Enter here for aligned/odd case to skip 1st
test for interrupts;
RH := right source byle set CCB
UBA := number of bytes moved.
{S) := updated ( )
Inc target ptr b{ of bytes moved;
Enter interrupt handler after FAKENEXT
UBA := upshifted character;

Skip if not alpha, i.e., <= %100

Return;
RH := upshifted character if alp
SPOA := -1 as new limit, skip if 59111 banks

uBB := Z, bounds violation if non- priv
Bounds viol'n if Z >= sr¢ add r & not split
banks {and addr > SM): UBB .= RH, return
SPOA := -1 as new limit, skxp if split banks
:= Z, bounds violation if non- priv
Bounds viel'n if Z >= tar addr & not split
banks (and addr > SM); Return
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RECORD C s LRSS SRS ] ALU A ook R R kR Rk KARARAAARRRRAR ALU B AR R KK Rk R R Rk
N DR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
49R0 AAKRRR AR RRRRR KRR AR A RRARRRARNA R AR AR N RN ARR RN R KR AR R AR R AR AN RRN AR RE KKK
4961 * Scan While {SCW) Instruction - BMTSW is the entry point for »
4962 * the Scan While and Move to Data Segment (MTDS) instructions *
4963 * The SR preadjust is set to 2 for SCW The TO! regxster: *
4964 * are emptied unless DB-bank is not equal to S-bank (FSS]). *
4965 * The address to be scanned may be greater than SM in *
4966 * privileged mode if also greater than Z. Allowing the .
4967 * address to "go through” 'SM + 1 except in split stack -
4968 * could cause indeterminate results if an interrupt is ®
4969 * serviced after the word at SM is scanned. Upon return *
4970 * from interrupt the next address would be mapped into the *
4371 * OL to DB area. *
4972 AWK KRKKRRAR KRR R R AR AR RR R AR ARRARKR AR KRN AN AR R A AR K AR R KRR AR RN ARk
4973 *
4974 04CE  SCW DB ADD NFSS Z DB Sus NCRY UBA:«DB, SKIP IF NOT SPLIT BANKS;
4976 SKIP IF NOT (Z >= DB)
4977 DACF SR SM  ADD CF1 UBA DL SUB CTF1 UBA:=SR + SM, CF1 IF SPLIT BANKS:
4979 SET F1 IF NOT SPLIT STACK (SPLIT STACK
4980 IF F$S OR }Z DB% OR (DB < DL}J)
4981 04D0 RB  ADD LSR NF1 UBA DB  CAD NF1 UBA : =WORD POINTER KIP IF SPLIT STACK:
4983 UBB:=(SR + SM) - DB - 1, if split’'stack
4984 04D1 Jsz ETO2 NFSS UBA UBB SuB CTF1 JSB TO EMPTY OS T0 2 1F NOT SPLIT BANKS
4986 F1:«WORD POINTER >= (S - 1 - DB)
4987 (WORD ADDR > (S - 2)):
4938 04aD2 RB ADD LSR F1HB RA ADD RRZ sSP2B UBA:=WORD PTR + 32K IF NOT SPLIT STACK:
4390 SP2B:=TEST CHARACTER
4991 0403 RA  ADD LRZ XRO FSS UBA DB ADD SP3B ROAD XRO =TERMINAL CHARACTER, SKIP IF FSS;
43931 SP38B; sABSOLUTE WORD ADDR, READ
4994 0aDa UB8 SM  JSBC SWUB CRRY uBB DL  BNDE JSB _IF (ADDR > SM) AND NOT SPLIT BANKS;
4996 BOUNDS CHECK ADDR >= DL
4997 04p5 RB JSB SCWl oDD SM INC RH gEAéasouqce BYTE POINTER, JS8 IF ODD;
4999 2 *
5000 04D6 SCWO OPA ADD LRZ SP4A UBA ADD R8 NF2 SP4A:=UBA:=LEFT SOURCE BYTE;
5002 INCREMENT BYTE PTR, SKIP IF SPLIT BANKS
5003 04D7 UBA SP2B JSBS SCW2 NZRO SP3B RH  JSBS SBCK CRRY JSB IF SOURCE BYTE <> TEST CHARACTER;
5005 JSB IF WORD ADDR >= (SM + 1) AND
5006 NOT SPLIT BANKS
5007 04D8 JSZ IRDN TEST RB INC RB JSB IF INTERRUPT: INCREMENT BYTE PTR
5009 04D9  SCWIL OPA ADD RRZ SP4A s$P3B INC SP3B ROAD SP4A:=UBA:=RIGHT SOURCE H
5011 INCREMENT SOURCE WORD ADDR. READ
5012 04DA RB  JSBI SCwWo UNC  UBA SP2B JSBS SCW2 NZRO UBA: =INCREMENTED BYTE PT
5014 JSB IF_SOURCE BYTE <> TEST CHARACTER
5015 04DB  SCW2 XRO ADD SP4A ADD ccs UBA:=TERMINAL CHARACTER;
5017 SET CCB ON_LAST CHARACTER SCANNED
5018 04DC ADD UBA SP4A XOR SCRY ZERO ; SKIP IF TERMINAL CHAR = LAST CHAR, SCRY
5020 04DD JSB DO3G UNC ADD CCRY JSB FOR STACK DECREMENT;
5022 CLEAR CARRY IF TERMINAL CHAR <> LAST CHAR

5023 04DE  SWUB ADD RSB JSZ BNDV NPRV RSB UNLESS...; JSB FOR BNDV IN NPRV
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RECORD Cs LEE R EEE ENEY Kk ok Ak Rk ok LA AR ENEREREERE] Al_U B LR AR ERE R RN NN

NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
5026 Kk Rk ke Rk ko ok kA Rk Rk ok ok R Rk sk ok g e R R R A K R R R R R R R R Rk R e o ok kA ok ok
5027 * Entered from #MFSU, which is the entry point for both the *
5028 * Move From Data Segment (MFDS) and the Scan Until (SCU) »
509 * instructions. The SR preadjust is set to 2. The TOS *
5070 * registers are emptied unless in split-bank mode (FSS}. The *
503! * address to be scanned may be greater than SM in privileged *
5030 * mode 1f also greater than Z. "Allowing the address to ‘g *

L0538 * through' SM + 1 except in split stack mode could caus *

034 * indeterminate results if an interrupt is serviced afier the *
503% * word at SM is scanned. Upon return from the interrupt the L]

5036 * next address would be mapped into the DL to DB area. "

5037 Rllllxﬁntﬂﬁkﬂwuﬁlliﬂiﬂlkkk!*ﬁ!ﬁ*x!k*ullklkllltllitklﬁlk’ltllk’i*i!n!!t

5038 *

5039 04DF  SCU DB ADD NFSS Z DB sus NCRY UBA := DB, skip_if not split banks;
5041 Sklp if not (Z >=

5042 04E0 SR SM  ADD CF1 UBA DL sus CTF1 UBA := S, clear F1 if split banks; Set F1
5044 if not spl;t stack - not (FSS or (Z < DB)
5045 or (DB < DL)}
5046 04E} RB ADD LSR NF1 UBA DB CAD NF1 UBA := word pointer, skip if split stack;
5048 uss S - DB - 1. skip if split stack
5049 04E2 JSZ ETO2 NFSS UBA UBB SuB CTF1 EmFty TOS to 2 if not split banks;
5051 1 := word pointer > (S - 2)
5052 04E3 RB ADD LSR F1HB RA ADD LRZ XRO UBA := word pointer + 32K if not split stack
5054 XRBO := terminal character
5055 O4EA RA ADD RRZ XRO FSS UBA DB ADD SP3B ROAD XRAO .= test character, skip if split banks;
5057 SP3B := absolute word address, read
5058 04ES5 UBB SM  JSBC SwuB CRRY SM INC RH Check for BNDV 1f address > SM and not split
5060 banks; RH := SM + |
5061 04E6 RB JsB  sCut OoDD  SP3B DL BNDE NF2 Jump if right byte Bounds check
5063 address >= DL kXp if split banks
5064 04E7 SCUO OPA ADD LRZ SP3B RH  JSBS SBCK CRRY UBA := left source byte Check for BNDV if
5066 address >= SM 1 ot Rlxt banks
5067 04ES8 UBA XRO JSBS SCU2 ZERO UBA XRO JSBS SCU3 ZERO JSB IF SOURCE BVTE = TEST CHARACTER ;
5069 JSB IF SOURCE BYTE = TERMINAL CHARACTER,
5070 TERMINAL CHARACTER HAS PRECEDENCE
5071 04E9 JSZ IRDN TEST RB INC RB JSB IF INTERRUPT; INCREMENT BYTE PTR
5073 04EA  SCUL OPA ADD RRZ SP3B INC SP3B ROAD UBA: =RIGHT SOURCE BYTE;
5075 INCREMENT WORD ADDR, READ
5076 04EB UBA XRO JSBS SCU2 ZERO UBA XRO JSBS SCU3 ZERO JSB IF SOURCE BYTE = TEST CHARACTER;
5078 JSB IF SOURCE BYTE = TERMINAL CHARACTER,
5079 TERMINAL CHAR TEST HAS PRECEDENCE
5080 04EC JSB Scuo UNC RB INC RB NF2 LOOP BACK
5082 INCREMENT BYTE PTR, SKIP IF SPLIT BANKS
5083 . 04ED SCU2 JsB DO3s UNC ADD CCRY JSB FOR STACK DECREMENT; CCR
5085 04EE  SCU3 JS8 DO3S UNC ADD SCRY JSB FOR STACK DECREMENT; SCRV
5087 O4EF  SBCK CAD RH b4 JSZ EBNDV NPRV  RH:=%FFFF AS NEW LIMIT;
5089 uBB BOUNDS VIOLATION IF NOT PRIVILEGED
5080 04F0 OPA ADD LRZ RSB SP3B UBB JSZC BNDV NCRY UBA:sLEFT SOURCE BYTE,

5082 BOUNDS VIOLATION IF NOT lADDR > Z)
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RECORD c.S. AKRNAARRANA AL A RRKKRKKKERA  AXRRRRANRKRAR Al [ B KRR KAKRR AN RN
NO ADDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

5094 HARARRARKAAKARR AR R KA R AR KRR AR R KRR RN AR AR RN N KA NN R AR AN R RN R AR AR A KRN KRR AN KR

5085 * Stack Decrement Routines for Moves *

5096 " *

5097 * Decrements from 0 to 3 words from TOS after move instructions. *

5098 AXARKKARAAAN KRR KRR RK R KR ARAARKRRR AR R KRR R R R AR AR ANA RN R AN RA AR A AR KR AKX AR KR

5099 *

5100 04F1 DO3S 0003 CIR ANDL JsB DO3G SRG2 UBA:=STACK DECREMENT BITS OUT OF CIR;

$102 JSB IF SR 2

5103 04F2 SR UBA JSBS DO3L NCRY ADD JSB IF NOT (SR >= STACK DECREMENT):

gig; 04F3 DO3G CIR ADD EVEN UBA ADD SKIP %F NOT STACKODEcgsMENT OF 1;

5108 04F4 UBB ADD EpoP UBA ADD LSR EVEN 3=( STACK DECREMENT), EPOP;

5110 SKIP IF NOT STACK DECREMENT BY 2
5111 04FS JSZ NEXT UNC ADD EPP2 JSB FOR NEXT; EPP

5113 04F6 DO3L UBA SM  ADD SP4A ADD SP4A:=(SR_+ SM) - STACK DECREMENT;
511S 04F7 UBA Q JSZS STUN NCRY ADD JSB FOR STUN IF NOT NEW SM >= Q)
5117 04F 8 JSZ NEXT UNC SP4A ADD SM CLSR JSB FOR NEXT IN O Loc

5118 SM:=S - STACK DECREMENT CLSR
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RECORD
NO

B e e el el o
NNNSNNNNIIADIIINNODIAVANUNIOBADAERDIWWWDLINNNNNNNN

20302020 3

AL N AN, NP AR ORI NN N B WN - OOPNNTN AW DD BNOD AN O "N S WN—

GO IC IO ICIT I IR T IUTU ST FLTE TG TGO T TT I I T TO IO IO IO TG FO N RE P B RERE I IO IO IO TO TG T T JUTE YO YO YT AT T )

=y

C.S.
ADDR

0509
0506

nsn7
0508
1509
N%3A
asnp

nsnc
0500

ns0F
0% 0F

n51n

Command Set 80 Channel Program Build Module
ALU FE T

HRAARRKRR RN A KRARA KRR

ARRARRKKAR AL B XAANKARRAKXKA N

10/ 2/86 8:26 AM

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

TR R A R R K KRR KRR R IR KR R R R AR K R KR R OR RO A KO K R R K R R R K A KR R KA Rk R R K AR R R

BFD or MT Channel Program Build Module

*
*
*

HAARAR AR KN RN AR KRR AR ARKRRRKARKRA R AR KR AR R AR KRN M AR A KRR AR KRR AR AR A KA KA K K&

NSDV CBFD
0341

ADDL LBL SPOA 0002 XR8
34 ADDL XR1
0313 ADDL
FFF2 ADDL RD usa
0002 ADDL XR7
0331 ADDL XRS
use ADD usa
ADD UBA
0359 ADDL FFFC
SBFD ADDL LBL SPOA usa
0346 ADDL XR1

SusL
JSL
ADD
ADD
JSL
ADD

ADD
ADD
ADDL

ADD
JSL
JSL

MTCP
BKX4

UNPK
LsL
RD

UNPK
CLCT BKX3

Z[RO
UNi

UNC

ADD
HRRRRRRRRERRRA R K F KRR RRR AR KR RN KRR R AR KRR KRR AR R R K RARRARANN KA KA R A KRR R SK

I IR II T

MWP is the entry point for a P relative s
the entry point for a DB relative source.
breaks into four cases, two for moves in
ascending addresses and two for moves in
descending addresses
cases, the normal case and the case where
writes itself In the latter case, the s
the next word moved is the target address
word The first word of an overlapped mo
thvoughowt the length of the move without

ndlng interrupts are tested for every 2
BRR AR AR AR RN KA R KR

SLUT INSTR=MOVE(PB+):0 010 000 000 0Ox xxx,

SLUT INSTR=MOVE(DB+):0 010 000 000 Olx xxx, Dé

"

MWwP  RA CAD SP4A POS RA
RA INC SP4A SF2 RB PB
usg PB BNDE PL uss
RC oB ADD RH SP3B S$P4A
uss PB BNDE PL UBB
RH SPap ADD RH BNKP
RH SM JSBC MWE3 CRRY RH DL
RH 3 JSBC MWE3 CRRY RH DL
RC DB ADD WRD SP3B

IS8 MWF1 UNC

MWD RA CAD SP4A PGS RA

kA INC SP4A GF2 RB DB

For each direction,

ource, and MWD is

The instruction
the direction of
the direction of
there are two
the move over-
ource address of
of the preceding
ve is propogated
additional reads.
55 words moved

Rk ok R R AR R R R KRR R R KR A KRR OUR R R KR

SR= 3 ENTRY=MWP
SR= ENTRY=MWD

JSL MDO3 XRO
ADD SP3B
BNDE
ADD
BNDE
ADD BKX3
BNDE sp2B
BNDE sP28
ADD ROA3
JSB  MWR1

JSB MDO3 XRO
ADD SP3B

*

*
*
*
*
*
N
*
"
*
"
®
ZERO

NF2

UNC
ZERO

GO TO MTCP IF NOT BFD OR MT CH. PROG (2635)
PY BFD DISC_PROGRA COPY MT CHANNEL PROG

SET PROGRAM STARTING ADDRESS BKX4 := 0

SET LENGTH; SET WRITE ADDRES

SET SECTOR ADDRESS; UNPACK CHANNEL PROGRAM

UBA <- MEM. ADR. FOR READ SIZE (2635)

UBB <~ XFER SIZE IN BYTES (2635)
UP FOR MEM. WRITE (2635)

NRITE CORRECT SIZE IN MEM. (2635)

SET PROGRAM ADDRESS FOR DXSC SET LENGTH
WRITE QUT BFD STATUS

SET MESSAGE ADDRESS; SET ADDRESS

SET DISC ADDRESS; UNPACK MESSAGES

FINISH BUILDING CHANNEL PROGRAM

SP4A:=WORD COUNT - 1, SKIP IF > 0;

XRO:=WORD COUNT, JSB I

IF WORD C T < 0 THEN SPAA =COUNT + 1, SF2;
P38 :=ABSOLUTE SOURCE ADDR

BOUNDS C ADDR >= PB; CHECK PL >= ADDR

RH:=ABSOLUTE TARGET ADDR;

UBB: =ENDING SOURCE ADDR

BOUNDS CHECK ADDR >= PB; CHECK PL >= ADDR

RH:=ENDING TARGET ADDR; BKX3:=BNKP

JSB IF ADDR > SM,

BOUNDS CHECK ADDR >= DL, SP2B:=ADDR - DL

DITTO, DITTO

S-2) + DB;
READ FIRST WORD. SKIP IF FORWARD MOVE
JSB FOR FORWARD MOVE; JSB FOR REVERSE MOVE
SP4A =WORD COUNT - 1. SKIP IF 0;
XRO =WORD COUNT, JSB IF 0
IF WORD COUNT < O THEN SPdA

=COUNT + 1, SF2;
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RECORD
NO

C S.
ADDR
0511

0512
0513

0514
0515

0516
0517

LABL

MWO

M1

Command Set 80 Channel Program

KRARKKRRKAK A

A KRKKE KKK XK

RREG SREG FUNC SFNC STOR SPSK

V]:1:)

RC
ves

RH
RH

RH
RC

SM

[24:3
SM

SP4A
SM

SM
[%:]

JSBC MWE3

ADD RH
JSBC MWE3

ADD RH
JSBC MWE3
JSBC MWE3
ADD

CRRY

CRRY

CRRY

CRRY
WRD

Build Module
LEREERES SRR
RREG SREG FU
UBB DL BNDE
SP3B SP4AA ADD
UBEB DL BNDE
BNKD ADD
RH DL BNDE
RH DL BNDE

JsB  MWR

HARKKARRRR R AR R

* ALU
INC SFNC STOR SPEC SKIP COMMENT

SP28B

SP2B

BKX3
SP2B

sP2B

F2

10/ 2/86 9:26 AM

SP3B; -ABSOLUTE SOURCE ADDR
JSB IF AD
BOUNOS CHECK ADD* >= DL, SP2B:=ADD
:=ABS TARGET ADDR; UBB:=ENDING SOURCE ADDR
JSB IF ADDR > SM;
BOUNDS CHECK ADDR >= DL, SP2B:=ADDR - DL
RH: -ENDING TARGET ADDR; BKX3:=BNKD

JsB IF ADDR SM

BOUNDS CHECK ADDR >= DL, SP2B:=ADDR - DL
DITTO; DITTO

SEND WRITE ADDR; JSB IF REVERSE MOVE
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RECORD
NO

BRBLLOWW

C.S.
ADDR

0518
0519
051A

Move Words Instruction

Kaxxxxkmnnn ALY A

LABL RREG SREG FUNC SFNC STOR SPSK

ARRARKRAN R

RN R R R AR

.U B
RREG SREG FUNC SFNC STOR SPEC SKIP

HAKRRRARAKRR R AN

HARNKAKA RN KN AR AR AR K AR AR AR R KRR AR KRR AN A RN AR AR INRARARRRRR KRR AR KA N R

(in the direction of ascending addresses} *

RAKRARRRA KRR KK ARIRRRAAR R R AR AR KRR KRR KRR AN KA KR IR RN KA ARKR R K AR IR R AR R K KN

ZERO
TEST
DATA

SP38
SP3B
RA

RB

UNC RC

RA
RB
UNC RC

uBA

XRO
XRO

XRO

ADD
INC
JSBS MWX

ADD
ADD

suB

UBB SUB
SREG SUB

ROA3
SP3B ROAJ
RA ZERO
RB
RC
RB
RC

MR AR AR AR AR AR AN RN RA KA RN IR RA RN RN AR AR RR R AR AR N AR ARR TR AR AN IR R AR AR R AN &

TEST
DATA UBB
RA

RA

SP1B

[V:1:]

* Move Words Forward,
*
MWF RC RB JSBC MWBF
MWF 1 JSBI MWIX
OPA JSB *-1
MwWX ADD
Jsg MDO3
MWIX ADD
ADD
JSZ IRDN
* Move Words Blanking Forward,
A AR KR KR KA KK KN AN KA R K RARKRARARNAA KRR AR AR AR
*
MWBF ADD
JSZ IRDN
OPA ADD
RB SP1B ADD RB
RC SP1B ADD RC
RA SP1B suB RA
JSB MDO3

UNC

UBA

ADD
REPC
INC
suB
ADD
ADD
JsB

(overlapped 1orwnrd mov
"

e
Mok kKK AR AR R AR R KRR R KA KR K

*

CTR
SPiB DCTR CTRO
SP1B DCTR CTRO

RRZ CTR

NZRO
DCTR
NZRO

COMMENT

10/ 2/86

9:26 AM

JSB IF SQURCE AND TARGET PTRS OVERLAP BY I
READ FIRST SOURCE WORD

UBA :

=1

JSB IF INTERRUPT;

READ NEXT SOURCE WORD, SP3B:

WRITE TARGET WORD, LOOP BACK:

WORD COUNT: »WORD COUNT - 1,

{s-1)

=($-1) + WORD COUNT

jsB FOR STACK DECREMENT;

N~ C—~UNENL-
TMVXNTANTD D

JSB FOR STACK DEC; JSB IF REMAINING COUNT

CTR:=WORD COUNT.(8:8)
js8 IF INTERRUPT:

=
R m

=0,
E S0
B . =UBI

IF
:=(S)
CTR=0

EPC IF CTR <>
gRCE WORD

=SP3B + 1

JsB IF = @
(MAY BE <

0. DCTR

t, DCTR, END REPEAT IF CTR

CTR <> 0

- % OF WORDS MOVED;

THEN CTR: =FF

T
1
% ):2($-2) + NUMBER OF WORDS MOVED

0)

[



PAGE 110
RECORD
NO

5320

C.S.
ADDR

0527
0528
0529

052A
0528

052C
052D
052E
QS2F
as30

Move Words Instruction
sk sk ok ok AL A MRARAXANRAA Ak kR A RAR ALU RRARARRAAAARRR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

RARKERKRKRKRR R AR IR KRR R R R AR R KRR AR AR R AR AR AR AAAARN AN R AR AR R R RAR KRR R AR

* Move Words Reverse, (in the direction of des:endlng addresses) *
RAAAR AR XA RARRR A AR R ANRARRRRARA AR AR RN AR RN ARARNANRAR AR R R AR R ARR R AR RN AN
x

MWR RB RC
MWR 1

JSBC MWBR ZERO SP3B ADD ROA3

JSBI MWIX TEST SP3B CAD SP3B ROA3
OPA JSB *-1 DATD RA UBA JSB MWX RA ZERO
AR AR KR KR AR AR A AR A AR AR A KR A R IR R A A A ROk R AR R AR AR R AR AR R R KRR RN KX
* Move Words Blanking Reverse, {overlapped reverse move) *

HERARRRRARKRK AR AN KRR A A AR AR AR KRR AR AN A NN R R ARKK AR AR AR KA ANAARNKARAR AR AR
x

MWBR ADD RA  ADD CTR
JSZ IRDN TEST REPC SP1B ICTR CTRO
OPA  ADD DATD UBB CAD SP1B ICTR CTRO
RB  SP18B ADD RB RA  SP1B SUB RRZ CTR
RC SP1B ADD RC usB ADD NZRO
RA SP1B SuB RA ADD ICTR
. JsB8 MDO3 UNC UBA JSB *-5 NZRO
ROR R KTk ok kR Kk sk ok ke e o ok ok R o R ok R K Rk R A Rk R ok R ok ok R ek ok Rk e ke kR R Rk
* The following code emptys the TOS registers to 3 in the event *
* the starting or ending address is greater than SM. It then *
x bounds check the address against the new value of SM. *
LERE R R RS R R R R R R R R RN E] ﬁni-niﬁnﬂ!nnnuinnlﬁﬂnﬁkuﬁﬂﬁunntin:wnn
N
MWE3 DL ADD SPOA NFSS Z ADD SP1B
ADD RSB FFFC ADDL
SM INC WRS SR UBB REPC RG DCSR NCRY
QDWN ADD DATA UBB CAD DCSR NEG
SPOA SP2B ADD RG SM INC SM  INSR
UBB UBA BNDE usB SP1IB JSZC STO2 POS
ADD SB ADD
MDO3 CIR ADD EVEN ADD
ADD EPOP UBA ADD LSR EVEN
JSZ NEXT NC ADD EPP2

10/ 2/86 9:26 AM

COMMENT

JSB_IF SOURCE AND TARGET PTRS OVERLAP BY 1,
READ FXRST SOURCE WORD

UBA:=1, JSB IF INTERRUPT

READ NEXT SOURCE WORD, SPQB -SP3B -1
WRITE TARGET WORD, LOOP BACI
WORD COUNT : =WORD COUNT -1, JsB IF = 0
; CTR:sWORD COUNT.(8:8)

JSB IF INTERRUPT;

SP1B: =0, REPC IF CTR <> 0, ICTR
WRITE SOURCE WORD ;

SPiB:=UBB 1, ICTR D REPEAT IF CTR = O
RB:=RB - NUMBER OF WORDS MOVE
UBB:=CYTR:=REMAINING WORD COUNT (8:8)
RC:sRC - NUMBER OF WORDS M

SKIP IF CTR <> O

RA:=RA + NUMBER OF NORDS MOVED ;

IF CTR=0 THEN CTR:=0
JSB FOR STACK DEC; JSB IF REMAINING COUNT

SPOA:=DL, SKIP IF NOT SPLIT
RSB _IF SPLIT BANKS, UBB:=-4
WRITE TOS REGISTERS AT SM + 1;
RG:=(SR - 4), REPEAT IF NOT (SR > 4), DCSR

RG _HAS BEEN READ IN RANKL ALREADY IF SR=7
WRITE QDWN
END REPEAT NHEN [SR - 4) COUNTS DOWN TO < O

UBA: =Dl + (
S SM: =S 3},

SM: = ( +
BOUNDS CNECK M e AD NO RSB HERE (2527)
JSB 70v SM > 2 WITH

BNDE -RSB  BUG |2527)

THIS NE ADDED TO FI
CIR(!S) INDICATES STACK DECREMENT OF
P IF NOT STACK DECREMENT OF 2
JSZ FOR NEXT; EPP2

BANKS; SP1B:=Z



PAGE 111 Move DB to DL Instruction 10/ 2/88 9:26 AM

RECORD c.S KHKKR kR Rk AL A NKARMKARRRA AKKKRANNNAANR AL B *AKRMARRARNNRN

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

BANKS
JSB FOR STACK DECREMéNT IF WORD COUNT = O
JSB IF 1 PT;

5338 B R KRR KRR R R KA KR R KRRk R RN R R A RO R R AR R KR KA KR KRR R KA AR KKK AR KRR Ak
5339 * MBLA is the entry point for the Move DB to DL (MVBL) L

5340 * instruction, the Move Absolute {MABS) instruction, and the *

5341 * two-word clock and hardware dependent instructions The L

5342 * SR preadjust 1s set to O because of the clock instructions. ”

5343 AHRARKAR KRR KR KRR R AR KRR KA RAR KR KN AAARR A K RRRARKRARN R AR AR AR XA A RAA KA KRN AR

5344

5345 SLUT INSTR=sMVBL/MABS:0 010 000 001 00x xxx, DSPL=4, DB, ENTRY=MBLA

5346 *

5347 053B MBLA FFF8 DSPL ADDL BNKD JSZ TRP6& BKX3 NPRYV UBA (0:1):=0 IF MABS, UBA:=CIR (13 3)

5349 BKX3:=BNKD FOR MVBL, TRAP IF NOT PRIVILEGED
5350 053C UBA JSB MABS POS 0004 UBA ANDL ZERO JSB IF MABS; SKIP IF NOT CIR. (13:1)

5352 053D INC LSL JSL CLKI BKX3 UNC UBA:=2; BKX3:=0, JSB if 2-word instruction
5354 0S3E  MVBL SR UBA JSZC ETOJ CRRY JSZ PULM SRZ EMPTY TOS TO 3 IF SR > 2 (8ETO3 CLEAR F1);
5356 PULL ONE TOS IF SR 0

5357 053F 