


m l{.fl/U"C.-ﬂ"Z{;»—&_ (@) ?/‘L"\- CJ;M’\ T,qu

P Sac| |[CPu FneT, | CPu | DST

EY-LQ?'MI.: ‘La| Hf'r wls _;-11. i (P

k\‘ﬁ\ Pb\rl» ac'ﬂ m.f- %y

ﬂ nv‘-%(\ ‘L‘r SL.Q.DA.}(

B flegasler Selock o "

Ca(l‘vvd‘ U.,‘ C,,,-_ka\ - T
o

.ﬂmkotﬁwof S bokiam L N Sx.fu.dw
PY'DQQM;;» S‘(‘ K I..,hl \ SIJL“- L‘\f

(:.:' Fo epopy S Ao :é t.. 'vk 2 SLQE;,;__:-"-N ;
pva Ll Oy 5'{'3-*?0.{ (L._,{— C wm."i-nr { P

AL WU S‘.«...{_L/ ol | Sewsen Do
Couati Rk
Pvo tarooe M6 A Sbad

Pro tommor| Math [Cilalh

Fro PO 'u.!i‘f C i ,Q“—u&

Cﬁ.-— ;Ll. C,qw'-w{'r |- [3-:‘ A

k..g;rmv Fove  Qrinky f _
M‘W—& 4\»!:"3; (-Lmq .‘ Mmr

I/O C,nv\(‘«uvc Sﬁctugnr
I./l) w O}('i.ms

m}w O 4 WWMBMM&‘-
d

ew= T/0 | Condned | Calockoy
M i aremadiatioy Ops i S0y

.I CAJ'J-L Sp-(.a{,u M-‘h-«&..l.:fm £
S(Lﬁ»v ol F»Mvw ct!.,




A

*é,

,.‘r: w il

b, el

A 270}

G -

w3

e g T e, F R o7 Wy, W LY S oW T

- e O O (=%

o

=L

CRuU

Cpw

SR C

O PENAWND ¢
RF-1"18

Qoo L

RPLUS 8
& Mings R
R MInus S
R or| 8

R ,1‘1 (S
R ANy S
f Xolf -
1 s
fyn iy |
= | \ LN e

|
1N (5, ol W
i .-:‘.\ 1
; Au
(! Biv
_.rlLl.‘].""R; I?»‘t%:t
Al
[ - Fia
i ] JaTey
f Ll=s 41 L4

(2?0 1)

Qiun-20.

Qi O

A €

gl

R \
-'_}Lt‘ Ir'": "

l.q{;{.-y&' 4.4 O .“"‘J? Y
{

Q Ass | g r\f-u. L\.'-.:". Y2 \}/‘-—"l" b\

NP

AL,
A il

\()2 S

':HL ~1

v

DL [T

F
A

) o "
L’C-E Pt

N
I 1

[ R oy
R e,

\ ra I-NE

! F) EM:’

| Tho | T3

| Ly I3

FRE SRS INE ¢ UGS BN ESIAPRTIR S B T




Fonciyon TAQLES

Allii__ = Ry _ S | T 3
— -+ 4 M, ] ..1—_. | Ak o~
HL O\BAH . L..r O\B.ﬂﬁﬁu A..n.ﬂﬁ,.nvu.-u QE&H#
| 2 e .Mn.hu (& i 1 S £ ST 18 S S S 150 S S
REEEEEE. Bl GEEE RS
R 3 1 - el =
1 o | ,. T
J| al o u M __WI.MQ HIW.- luh_.w
| ol _ ; :
i =D J | <
| |19 [ 2 (a8 u..w. ~
J H Ks KA1
TP T : PR CCEPCEER
< - o e < | g = 111:_ 1 <1 i R
L - ] o E mlela] S W el A AADDQ.&.«QQJ
= MnH..aH.DD A .._\Auﬁ%_u.o.n,hvnnau_ £
Lo A = Z| g = iEnE EAQAHD&
— | _ = . =T |
. i 3
O 3 = - = 1 Q g # } |
2 | < Yy w - [
—— R — L = 1 ~ Y = ¥
~ g ] il |3l 2 > S = b3l N m.. _
L L8l | S % 2 ; &
S A Ul |
(f‘| —- - ———————— ————— e — -
_. N.M. O A NS M 13...,Iﬁ.. 13%? o) JI,..)GOLK).M._,
=53
i [ n._D DOJ ODDO|111_3$&1_111£13«&.“J\“_E
5.— 1 | !
_ : T B
4 T P G ,
-3 , _ > < I
_I..m nA.ﬂh.VU.VV,V..Tuv.V HQME_A_DQ.UAHD.‘QBA 0 9 oo wﬂﬂ.ﬂ.
QR <l O & L O o aag D e 1 FHHH_QD
< N ——— . —_— —_— * — ——— e e -t e e}
— ; :
J o 4 o | ) s s
" T > ¥ o) nnm L 5 _ Wm. 2 -
o <D A > ¢ = W < i o p =
[l e x | P Qg e Y
B — | 5 5 - . ! L TR =S = — - s
|
B mmol,.be.ni,Bfu DI..).b0|.§6.13r!713u|7;_13un1 PP = Dx%;;
- | e
mmm,uxu. &H3333G6567W771_..7?__5.&&,.54333:-...u.u..u.ﬁ_.u:_ﬁ:
i _ L :
) = o s 'y % 7 i P




(Rt TN ARGTIR SASP AN B P

o, .1_‘.('.,.\. r\-thQ‘ ﬂj_ %AQ v .'Qﬂ-—l ( h_‘_“L“‘

MM -
o § ¥
b o 0 ) NID s E

21 ' UATA nd';‘,w--;:?'r'-r' (16 Mke)

: ADDR LS (ae us bev (16 I0ds )
3 : A IV LS kAT Ewssbe 1L }' 5 b ( C’ L S LLLJ'C Skl
5 W P Lo¢ &sSont ST _1"-\"[ us fu s Loy, ( XN s ks )

2 g C—Lécﬂf;' C g ter ( 4 Lstcks )
II\JS'I"-\' uc.'\-m. "L, c.\ SRy '\__-'l L=} lfe{f‘ - )

7 SEady O‘u-tu[;{_'w ﬂo&-isl'-cr

™ PR TR T TN R oW R T ™ R, T A AT W A T ] - P e o “



DatA | Port | SELEATOR

ya ™™ s

, 55 1 143 [ D)
6|0 8 0 Dake Ragisler | 15 64D o ovd
JEALIN ) . Daka (L?sx,, 'éf.g;?: we 2 As:p%) Slant M}cs
> [0 [o y Daka Rusgister %gbb:IS? b Geclioege (A s
bd 0y |1 ) " Data Mﬁ_‘;tw". [’@.;:I Wy pe? | Siqualel Bk
IR i | Ve bu ﬂus,is\,w (651 {51447 81-?%;?&?':-(;,&;4;
Vel 5 T.-M;;L\rm_.i{-,,f._\,. (egh sleer Qis: @7 ' L avd
111l lg b - Losttocrmn gislee | | [€7] 4&3'?:6«,; S’r?g;»yfmﬁ ﬁ?yh
| ANEE , T wsThuTHMm fhlﬁiﬂshrﬂ P Copepyr | X M 6 Qs
Lololo| | 1§ gcm(&d_ﬂ,@,%@;uv (1sou? W ol
0lp | | Y | @r,-J,i'kl edto ! | | =rer Lo7:i0¢> @1djt_u._
/ i T Pvo cegsor S bbus Gsipwy | [waf
01| 13 Séak Lim.\ ﬂm%ist' (5182 (340> | Wordl
0|0 1y CCed Comdye —p- 198D rs'__?fu
1] of <0 ¥ tnjtveredal Qrustende vy me 2 D Wov
10NE 16 Coolbetial Skl Thgl A (Swis | WD ok d
STHERE 17 Conmtd Gulbde] 2| o Coterr—¢- (owatisuin) | loord

: ki iQ (\(\"WO ILMM ;T&h\\ Lﬁ*i&c& %Qmw \.«{WQ-L-Q |
oan ot c’wws P jCV o e,




TSR W i TR AT 6 ek A VAR AR AT AN e P T

N lﬂ Qﬂ-%xu’;ﬁ'mﬁ S‘j‘ﬁ_d_%

o+ 0w o

‘,:i' Lo _

¥ o 0O b SQ\_ ﬂ-w 59 g.ﬂ.)d-t)(l# L-MH IR o e tr""‘"‘t%

) i | et ,L"»p. < 0 tin ?, L‘N Tu v L-K-Q-J-m |'\ _.t,«_:'Lr;\- .

X 0 1 DST (1 aakey| el L s bw peorog

}-L LI -3-_ R{;}(‘,;‘}'L.( S.FLE._GA_” D L .}u*ﬂk L (Y Pd-‘-i DJQ ( Q-g LBy )
'. bl > ﬂﬁor}m.lll@ oy /)A,QLL«Q LO (M 19 jMelG 2

'

l \

- ‘ B (EJL%L—.;\’@\— ML%

..! = 1

L ot
-
[

* \ - \ B = Py .
> Mile] (4] S {E il (LI._%A_,“'\« by \_._Qﬁ‘&e@, 'lru"“" I ¢ L/\,u-l—tl.{\,\ I'nJ-G L4y t';‘_‘__"\é ‘\-

5 * (@] h A i b 5 e
A 1T | LT b> U (LE DX""% ey ){,Qﬁ-‘.f!'-ﬁc) O P B N~ | - -LWr'-ﬁ—tQ{-m.‘ ol Bl rf" !
: A q
. (lede tae, SLILD 1 D | D ISIR2TITS
Y | | & 1 CJ‘..{J Al f),.. LA, j;..'--‘a_-,{.&—_...k' T‘Lﬁf LS ‘g):;- /}

| ' h 3 lb.?; slee | SalolNad L.& dMLAS i mC 22D

N ¥ SRCDST | eed Mg iman D s gl wa%
X o CUSER Mobe i bk o rogester

b i

__‘_4 é, Bllfmeg A («-M«E}s b Xy o W?A;Qm 16 g himo,

’ -.'_\ C—-ﬁ' IQ*)\ fl“—& a“""?o“’{&tj'q i E’\r"a hﬂ'ﬂ';[';’ & \.)"[.1 Acth ,

- t | LBB qy bfi'n[; Ma ON'p f-'u‘:(!‘ Mc A%

P
X
L
{r

by ¥

TR TR LN T s I I AT S P T R W AP A 1‘-’-&“_19'““




oL

o

)

¢ | > |Cra Pl (LN

Vo= busfles /E-';{H.k,l}F L4 § Pse
P - Zerad m l‘.);l {:“':.&

n = S k| 4 Ps

i1 ¥
C T plearvs L-nﬂ’bl-o.. Cany
Q
w@{a?j = Wovd or ﬁfa}r’-f_"?j f-}tii};‘if[_.ré ";;"b,a,m,...bq_z_ [v]
bR AaD g Wiokd or RG, 13, Riky 00y /Z Dot iiebin [41
MIL =0 '; o5, c.,u.x_,\,:} P

”’gi o 1 WW G.«UMKMIR




ot
,‘l

N

ke Y

i:"

-

Mg

-y

-1

ly WTRTRE R
-t

F g

I

Cy

PRBIIE AL LB AV ARSI AT X P J
PRocesss STATUS QT N | SELE CToN
7 Y _.
_; ™ | L M% b

6|8 o ] Noo=  Cranvandd feg Lk N

b6 W 1=  Cuveoik FW{ :,{‘-..J\ £ . - :
ole | |0 L AN | o C..am:a'u.-.&( RS, AR, |
ALIRAE ) \ 2 - ot -.a_;h.‘r Pse .‘ﬂ,- e

e

| 0o Y : CAkN - L‘;\J-EM Necwded 1St Ak N

=4
N 5 Cln - Tns backin, | Docudad L;,,(ic.'m. A N i
kX9 6 CuD¢3r —~ Rk 3 el g ALW
e
ol L L N -V- Q'pvl N — {.I)txnl..um-"k P'-. fl “.L%' A "-}'I:" P\Lm ,l( N\ k n.':_c
¢ | 9| @ {0y, CPun - Ak cpdae N g buka (Lui )
! ppetepape Baite faa)
0|1 CONR = puank ey 2 shke ( 3pnr )
JUE Y CouV = posstt cude Voshoke (ovflar ) |
) (181 ) ) P L |- !:.‘, St e U.KLLL C 54l = M:{ j
Olo ¥ CPun ¥ C -t
CPUN Y CPuN =
| | I.I o : ™ Ij-:r; b e
5
i BRI 1 il = |
i g. I'-‘- W\ L\I o Gl DY '._ T ('/Q-iﬂ"'-i—\l—;. “\ {=7N L '-‘I\ I\g\..&-:‘ i L I ‘l‘\ ¢ (AM""\ %.
(2.8 __:y’L\’E\ l\‘JJ\ 20 L e S WS, )

T PR T L W LT R e Pl Y B T AT R R -m-::-;.:“



Prlocss ok | sTATO Y BET |V SE LECTOW

i}
:J vo |y
! %=
i i e NY

D)6 |lo|O (o] { DU‘ {} =% @/\)"r‘:vi CA‘\/}.J,_L ?M‘%J < ltbi,.t‘, 4 L &V(«“
_ , L . - :Jw ?.;w-«) 4
g 000 | 1. 2.~ Gk P30 LA

| |0 2 Vi T QMWJ{ (38@_# RV,

{
T 0l 3 AR (_/U\NU-'-\.\‘ Ps,rf (A
0 100 1 FSer -] ToMedis [Decatsd [ Skt V Ak
\'J ol11O]\ 5 R (&) _' 5 5 P Nt | W A Q ohlald C,L{{ v Lok g
| ol 1 1o ; COup 1y = | RA N adpek iy ALL‘;\
£ ;
| 7 NY CPAN + | Clanend PSA Gk N4 r,L-n,MA- Nk b
0|0 9 | 0g SO | &= py W—K}: ey N ghke |(ax = )
Vol " i T lepwr| R p R . “I_,Jf_LL_ 2 s hpu S__Q,,L_..;—)‘
ul (.10 { o It Cipw V- IQ/J-J%JK L_?Als_ Vishts  ( m-;_f.q.mr}
{1011 3 Chwg T P/ummmi -”.aLK"u‘LJ\,_ C 5 ( e a,

O 0 ' Churs ¥ C

Lt 00 1 leauwm [YepalN | |-

I = iz i
1 | \ \ '1 i

-

= |




S PR UBIRE L &L R LA WMWAM£~ bie WA 4D,

PROC ksson | ISTATLS | IRETT | 2 Salak

il ol |06 f)] N s .:_;\_,Jm)vi' P SN 'll\':u*; N

Camund (PSR 2

-
=Y
(=]
<
(1
I

*‘ ololr|o ) v = cCasvpnd {'i\,.,S (4 (P9 j
. 6o .- T e - Cavnk (2841 ik €

LN &
'y
V) e \ ’ ( n -

’ il 9 1 MET 2 abstyock m Nerolled Lk €
]
-+ i 1ol 6 CLil 2 y Tuskrudk x| ‘\J* bad el R

cl & £
%)

| )

0 | |0 G APupory = Rk 2 “‘“kr"“’“& 4 H LA

=1 R R 7 N Clun - :MF'\---.*T '-’)5 A A ‘JL r‘, AL Llepum g Lok,

- a . : . i
L Olalo 16 ¢ CPun P\P:-"-""?bf-' i | A) s bk Al )
t' - 2 - Il
Ty | A2 | CRW f, - % -,_.-'.';_w-\,‘_'lt ey, :ti.; ?; --)_.J(.'J.u o3 )
2 10 \ Fa s
]

“ 'l © CpuN o P/wak (_.?_L.’kx‘. U g:ctk A k,- /

3 pL,\._ L 5 r} \_:_F‘Ll.-\\i 3 .f\‘_ = 5 [tw ::.._L L C 0./\,-\-% )

&

A
1]

0P

_' : 2 Lo | ZACAUTL - ‘W,J_'kx Al | |

CPaAm ¥ CPUN ~

%

GJL _U.-C";‘_}_D o ( S v k S C ) {‘.‘"’-i"% 3 Ly /“-'\-‘\ '-v,k;‘ ',-.J__ { |

@b«w& & D}\u [.:’w\ Al casha o | &

-5

Wt
¥

™ TR TR o W e Y T o ot Bl T R T A AT B A T Y -'“‘A'A“



b
by A
(el =)
a_ 0
o0
¢l
0
Q)
0
21
||
) |0
| ‘
| o
L1
I

|
|

«‘-._It

o]

pﬂc') Chog oV, STATLS

clwel | =
i -
¢ %)
Sk [
CLR‘L —

Como (PP —

R i

CAA R e

C PN S

cew 2 -
\-_{'.A W T

d r s

CiPv

LsGQ | =

Mmse® =

Bk € | Sale k-

L&wﬁ'&UpM%(mw*'ﬁ&mL ALu.
ﬂ%;WAL1¢L& & <
Conngink (502 0y W
Omii s | IS
T hos il |dscotod Bade
Tod et | ddedbod  ghoor &
M |8 ek 4, | ALY
pmmxayh E}ﬁqﬁ

ﬁ«#;&»l;o%fij A s bt
ﬁmﬂm& @K&; z sk

f\/""&"‘«t C‘«‘-}VLL v shis
“}/\J- ,}n-{ [ ‘i{'LC‘L‘ (o4 g‘ap_l:p

MQ /}4' W{{/LJ‘,@.—;L Mtg Q ¢ 3, L % ;‘ﬁfiﬁ )




FtRE LI VRN L EL T IAIOARCTIR SEEFPA ML T4 TR

ALAL | St ;'fl(?.o{ L | Saade iDL e

gl’; MmN ‘ |

R g 4 v N RAM . Sldkaq RINg orRIN;  T)lba
D98 i (" d +

b, m m M ] = I

. Tsr - fhse | Sladbe Oy oF AIN;| Dib

ol 1 'y | ( 1 3 ; 3

y o9 |6 6| IQ)]

%]
o

! T
| - i} u\k:

- _ ;
I. Y ol |© 2 ) Mmsen ymis n‘\o-"-a\’ il CJ‘"":ﬁ"" b !1- (%9 4 ]O G LC fun )

g T ( :
"?‘ ‘ 211 1 3 pﬂ ¢ o\ a4 m \':"'le BTt "16"';-\("‘!{\_.?.:_\., :— (I h ol @ ﬂi a

. | b d

'y o 0 Y ¢ - lcavenk | PSR Cavu shi,
% L
plo | CPAN N epuV | —

ﬂ &
=1 iy e b LSBR| = | Leahais (A""\Ji bk d ]'-‘Q‘_.L,n i

: G b

»! Vg | 39 L i’ LgQ s L'L_&,af-\" A t-,-n‘,dl" k::-ir\;i‘ -f,.--‘l'_' Q) (&
‘1 ' : =1 ) a
wf ]

£ &b atEl

CB - C "p\.‘gfe-':l.k_ 1.'_’,«{‘

.Q" -1 g_{
2
L
i

&) QiLs e Ay M (R Loy g LAND,. OV by K Alinea '\'lu_ L Bus
oy .
} b Al r—- y D -
¥ ‘ b) Ola 03 Us ] bV Cx L -QA)-L&' i‘r Uaoer &]'.lq 1
LJ ,[_'_{'_q :,.:\{;;.‘; ¢ W NN J_._I:;_'(.r_‘ ._,;'_,\.-J'\L\« o DA * ,

P St i

vy

g

T TR T L T s ST R 0T Pl R A R W AL AT AR -!ﬂ-_uﬂg



Priodesson. . Mobde | SeledT

™

4B

S Tol3 AL Ouk.p-m-ll' Bos
cl&le LBLE7:84D> | — |Low Peokarpor l&v"b r ¥itds) Lowr 16 Ak
oo ) Lusgist P | T L s {9 o tbigp y 'ﬂ)ﬁ.;& k o Biks il ; Liwr s l':;‘]“ £

= e
oo (TR !/\33 1A - Y P [k Lugy& l:,tﬁ;(,,‘ ( ¥ R ). wppav 16 Baks

el [y w CLD r uf&{r wond (Lé ks ) wppr 16 kg
wh § ) A
b oo .’L w / L l@ “te | CAW Qe |Wgy Ch‘ / LO:,IF L 0 t\‘rﬂt ol Lovar l6 s

gl @ ) u‘-ﬂ) /’u ({ — (] (.;:'.».'L'".um.-é-} l._jcv.'.') / LJJ_/i( IFL’L :'1.‘-\;,“ (%] pglli--»u !’ é M ¢ 3

I 3 Qe | 7 QM Bk preoseor  Ofecilin | Lovey |6 Rs

Ju| A A L} g 31py? - L3 0B {pv Fhnor | O {"-:'f' vallien, Loy {6 ks

4

Processon MATH | SELECT

f, a} m;-&.t«f% ML aad Mgz uu-&.ma
8§ | 1
o 0 NowmaL ALk C-o-&m& Naoam A
With e mee L
_ Tead |08
o Cannsak F‘}Ln. | kiﬁ.,,l’ » M |LQ-“ aed =i @1.1(\)"-‘\?, B‘-\J}‘*M
]

. e . | L_, i ]'1H i { =

EC'i Rys 3
| sk 030 C gk = MB[a=s s ] Mo Weabine Duotan,




L L i PRIBE ¢ AL SRS TSR ABCIR S AL L L B TR

Plloce s s oa L0y Qi AR

e ™ 'l?“
o
%
4 o6 Froo Mluwming | Cl3l
o iy ¥ g Clben

d

e LW1/e H it T/a < &WJL\ d-«.rr.LLsLuJuc b L\At\,k Lk
4-}\ ‘QJSL“,\,MQQf“ W GV LL.

1o \u'ﬁ}\o L. & T/ Basn, {oclh A Mc a | Loar SEBR
- ok awbd ) Micvoe .,LL

P || HALT P o an By WIEIOH W faferwad
1 | . o poed by Tal ool 4 o T b ek -

i C—U’\n—)\fLAQ '\.n.s).x,\ /tb i Lo s;,_”t l«:,m«

4

L

Mms (5 G.ACA,LL Cothn CLeebh| |-
u.wwg_ru %—ak,, MQQL%»V“M {

0 el aeicntoe e

A 2700

i

M3 CFe oo Fore ‘ij..-LL-é-="-"-1_ Loaa

>

4] 4 . 4
M,‘ ,ir-f. _.--\.k-;t-cﬁ {(. i:._ﬂ Lo 18 |~y ca L‘-'_- ‘}RL

e o]E..Lo-.,. o odrd Tu & Foren prngniky,,

L -

,"-‘ %’_; o

i i

-y

.'t

TR TR LW S e S T 0" I T R W S AT a‘l'-m-z-‘-’



s et e B PR B 08,
[o

mlﬁz\«utuvl\tl" C,m.\&m g—b(ﬂft O

" n: 'Z ? '? N‘,? SQ,QL(,‘ g WLy Ly («L meg = fl‘

Q

% 7 & j Y

-y

6lo|0|elo o 4 ¢ | sak |Lrl||

ojo|%|o|, | V V ek '

o o v] | 0 g 2 2 Lar T 5‘. &*.‘ C S

0l 0O | | 3 N N /g;* LJ.F\.I L (.. i LLA*«.. ’J ! ».,u.-._\ ‘ﬂb; S tu b 19

0 Voo y CVE

o 1| 6] Y N -

C(o6[1]\|@ o VN 3

o 2 ! ] ‘- I\V VM "r \‘Ir z T

P . .f :
ololo] ho Lo | f
0| 0O I V | ' :
\ P s >/ [ !* waruna, | ALW
1o | 13 N' 3 Ufe Xk
| s y ':l'\f 2 f I # S 'I-DL Ay
\ g | | | O ik 'v’ N
_ : ' 17 (! VN A
{ v L |Y0»r_.v_ B( ~
v o

i LoowAHERD comdiTON !
i PT—_ D owrn
14y Qﬂﬂutl‘l L/W,‘Q’LG-LQ:‘—I'\" |d\t€ (-;_\'{I:..fp
A Hal i
3 luh_aw-{- Yo Jin g ¥
2l S'f’{ C. gy L B fa’f\-'\-f\-\_g__ v M},L}. ey L
) | 17 BW‘CA B«a/(.x r_:cé-:'—"-f et sl’wcﬂ—.\-m.‘ ’42 r_u"!‘ o)
{ | O 6 -_;J.I:‘ mm LT EM &QM

LI O Vo 3 PwWsSEA Mede

L1011} o bophoddeod e ﬁM‘F SO

\ 0 i 5 < i

1 | A RLs KN nlen u«il&

R ﬁ{’y (erwd T Iu;cuu‘fﬂ L e
| b1 37 M-\- 7 ¢

C‘ |9 f,&.}-\.ﬂk-}-‘ Cf" % & tﬁ S %b\-“‘\- iy i 1 IL C,._rl; c {L\_;.LQ\




AT PRI ¢ U H L RT Tl AIRTIR LA X 4 TP
" —I /D C‘Sv‘lwh\\ S;L«QM-L’m r

O 10 [opseelle, | 208 B A (te ™79 =1)
Y L% v: W ™
3.1-2.1
4 v () % ATIT (le_gt \
‘ S Bl lie o) D T4 L u._éj )

! slololl]| *  DATIEP {“I,\,g_,_h,;g\)

A Plol) @ DA | (debag,d) E

1 0 0 1| DATOR | (dulowsd))

Bl oo T DATTLIR P e 0
| L 4

o8]l I LisoRolbudd DATL IR ( A Sy g? ht

1 0 TTEROAT TnPuT (1d .8 e.a,p.f) )

: g |y [l ' RBos 1oty (vufmt;g-‘)

Y 4 ! .
73! \|jo|0|0 ¥ DATL (L bamadiakeal )
M :
? ,, ||0|© | s D'ﬁ" TIP ( L Wmase a L oo )
W - o
: {100 DAY C[W}b Lo ) :
' i ACINE ¥ DA B (et |
. | | /0 * DATI i A hoviaa {(;,; aley o)
] . \ | ) [ S | f\ B e e i " f i
w b v el Lb{}ln-f,Llld\,!wé‘ Dﬂ‘{ i AN (uvwh-- o akes )
1y
b, L b e TOoTEoeT Iefur ( thncaidielatle |
.4 L I o TEO LT cLOcH ( L e et i P o J
=4
By x| Cadaad erﬂf;})@&ﬂ .e.,/ful RBUS LAML_ '
. \ v i (|
&

_-.

T TR e A Y L W L A . W A AT R W T A T -_E.A"’



7Y

my g

=

e N

T

e i
&~ 2

T i w OP@I&M{ It

RE - Boke ovablo Ak -
RYTE ik ch II\JS{'\”K—L‘““'\ Coda o
P&q’ M %M /}L%..ullﬁ ([d ﬂ..,_h:‘)] L—*J_‘,-'-(D

/o /M_q\.«.w_

D 8P —  NDA or SpreioR ol ik ,
. er NDF\M'% fl‘a«l"fvﬁt\n e Aa "‘-—l‘*
Hon %M—QA A \A.rdw alss 10 M-..:m.,
)—;ac,._,g,k- IIUIT 1, L LC««.LVM el och

"-,‘-L“"-(:&"v.-t*\ {’l{ “"““-f— DQJ'U\MK I: L—ﬁwi M-..f-‘"&.f
& g(\ﬂ.zt..\.d& N.L T s bae A A drdie Al “-‘}‘.

um\ e "N Crondfrmss o DATIP /wm
o DATL Mm

[

m }W: kmi\j \-wn-.&

G 1 sds f:,fn.bt,(.ﬁf.d..to b e PSR

dad AL sndiad b Y| PSE .
P e = i Sakhed L. Ml Bt G4
)"'(‘.Llww..[-.} Parba . o M T Mardou (L

CM Mt snvlad L, mwm 6T Eonubly MK

P/.Wm !\\,t&-h di so-Qh& ab-«wvsé MMLL Sovdvah
MﬂéT Dals AN (A Tdsst 1]

538

CY I o0 X, S uPrhog A X _T% FRUSH L N e R



L LI IURARE ¢ UG SR TSN ARETIR SEEPN AL N R R

i: ™ 7% L l’l. 5 CE}"M I‘l-@xﬂ G/Vﬁ O m-ﬁix" ﬁxb‘ﬁ"““l‘a

% | .
Y M99 Skl k! | E@ |

N

. MY b Qa2 AR L {

o my$ Sk Aol PR

%) MY Cuk Aenal k2

4 M3 _, c,l :_-'\i--\_m-"\' [ L:';

e QA | Maab | |, ES /

~ 2]

M S L.:Q {_Mu.& E o

*h ™m o gbi\ / LL.\.e-J_.i& [& '?

LI -

e TR

' o

-

L ]
Ll e

g.

TR T L T e TV R " o Sl R R W AP AT R R -m-m:.“



I Tt R T

W REERRE———

5 2 8
M cvo wmﬂ @{U.q.cul\- Lo l,,___,:»»k‘uo-o
M ™ a m
4191y o
S4(3]2
T Clo|o|O 'Brwc,\»\ CIRTY Vup-&_plllmq RBRoc
( | : 4 \
‘ 0 v o Comb | Bromdh (811502 V Qurtel | adlan papk Clne
il S P s : !
00 1o Cod Bromd €312 V (22007 | alon | naxk Ry
ol bl C.Ma Rramd, (ﬁngbljv <Ni><-.-_.>(\,.';=<c.; Ao eyt Colvc
0|1 00 Cond. Bromih [CO1B) elne| vepdk | Fag
ARIECIR Comd,  Rrowd, L31'DO CL@& Ny . ciu
RN T e | TR
0l 1]jlo Coudy SR alig > ran fpeaX
;_ Q|1 Cond TR | L8181 hie Nexf eI
Fl&lololo Cond) Nt § _ebab ﬂ.:(}e.ak« Cwd
*li]o 0 Cond PJ'\PSL'D*LR‘A f\t)v“'x& va\ud-?o ; + CPS
M lylof]oe cadl RIS el | Qeprak CRR
® 1ol el Rals Y Mgk : _ " CRN
K000 Cad. Brewd Doy (Ut | Mol wa | care
| Ww’(prlw-ha 3 .
STNner Cod TSR | Toobt Q1o0ife) | Riavk abuns cIre
et gr ok 4 g
XTi 11l a] e Cond, | Bhowdl Tedal 1070965 S COIN
.;_',lor_‘(‘..ié ['lr.,'«-tl"('. : o Wi ik | [ erdl Oy
s e A C,m.nf :]'Sﬂ, I(,.c.&;\ {ng'.q¢> I\Ja..,_(— ;:..Q,“,.,-x CTIN

E.’“

f/‘xO‘-‘L‘-') FM\*J IS‘Q'; "T\‘“\.é E ‘.__I,.IE,',Q_ (QJ—U-LQ

% (S el | Tleala |3 (LC.L;JE_L,(,"_Q:: . |
ond .Spﬂ-finﬁ ;;I’r,umI.,-lrLa odlonsed Lu.hn..\ mas = 1L




G R ¢ AT E L SR LS WIRTIR HEPRA LN L TR

_1_. C 21) "_‘ 5{1{1 (_‘_,{/L..-C_.-b_,o‘::f_r iy
X ‘{—'(NL [‘1\»\,3 woebha o sl USA's to Huq L¢ 'r'ﬁ_g /c—wﬁ-u |
'i' h s Arutd) Aalon &i"‘* M /{‘ Lok Aty ﬂ-ﬂ"- S snedl L L s

' qi ¢ | Qo '{) 'Hmc_ NI | (\q o ) PAAAANAT { von b adldl Lty
' m o b

: 4 9 Ll

’4- | ]

oy -

g ' ol o i
! ‘ } —_ Uu"’“&/j St .._,:Lzﬁ—u-., ol é-pvtu—\ﬂ .t:x'\-- ,\,ﬁ{ Iw \—"-v\_ruj Ve_f_ o r
RLMW;-&UMAEW ‘Ej‘m ) .[4 Ig"-'-({

‘ ] ' |, 0 = Q},‘_@‘ (L Et‘ﬂ a‘;]ld?.‘x,b = l..-., ‘{'x&-r\f\iﬁ\ E/LM L&-(_ gUL.D t}{l'\

<1 n*LQ t/.p,t'Lw _,LJ A PED P/\AA“\A)T "83 e At
W N P 15 1 Y

T
A | .
A ik ed Tuclukion deeelsd Ml M W i

PED AT &‘..E “;,«L.i.p\‘ A |f |2 d {b_ L l(‘t + £1~Lﬁ-a,.,-.\ s
P AW (1 AL J,:,‘ :kn; ﬁ/k_‘ g

\\j .M_Ilni._‘._;_._‘ I,K_k, ".'_‘-,r‘.‘ 2ls :I_ /JJ;,&-‘ OL. 3 L = II L'-"\v“v;{ Y o ‘f ‘{ By “'; L\/\'C‘-w IlvL

L]

WA

g /3.{_52_5 JL 3 L | t f‘\)-kvi a :,ICI r.‘;'—\_g. ,_._,.1:.:} :-:_\_, A A—ML

S\-J‘: S OaR ,‘-(.‘.,Lr'\lu_.&.t kA & | Oy l '\ @ & “J

i |

-t

Byl
&

T TR TN S W . ST Y R S B ol . R T AP ATER R -m-m&“



SP.&-LLG.D\ Fﬁa-wcgims (m9s = 1 M{é )

4

!
9 = Aoon. anSirned jofivugh Ll
Al B,
Y |7 u
o © - No d,\w.%,c_. L TLM
ak - Evshle T alevwpk Logic iw\w&;m\:&.& |
. = A¥ [+ (,:.-Q ' Lrl.l (G} IL I ol C-Q_,_i-'l-':.-.l.-.l' " L T Ltb
Vo WA S yle s k.o\.'m L %A (" 4
[ = Daf._s Ity L»\Mrugf& l..;a G J-v\u.wrs)
kk&v retne b Tsheudkin '{LLS‘LSL’V Recoda Uﬂ»ﬁﬂf:q-m"\
§ 4 _
{ W TL - Enella, wr,mbb ALW MF,J P S

caleded VS Al (LL%& s et

n\.pr M%L".? mE3 - UJ\NL(L A&&«L—o A, SMMQJL\ lz,rw{-%

m 'i'aj MEl ™ B0 i Q@_ 4,;9 ﬂ—,ﬂ Q-*u:»-;. M SMOA;L‘ ff!q_n'. 3«4 ii-'-nra




I - 7 i e i B B A - v B e s

FJI Vs Jr Op-kcz-'-{w;\« «Q C,oweuﬁ\;_ ng.ﬁ .:._.If_':-.\,-

f

Lf b ST AN W P b oY Ao ek |
L os ) AA fhads | . .

P}

2 X - i = .
e I -‘.’c -."‘ Mendovs, |/ I':;»f. Lslers
! e | S A

) N ¢
D}Lﬁ:} I k ! b, .,.':'*\.f- e h ¥V g, ¥ r.\‘ 4 k\\j [’4. v §
1 " ﬂ
_-u“L p sy wavh&,\um_r AAp A -

T Jec D)

#1 i
{h\'{; )




4

_.1 -t

o

A

[Ge}

7
2
3
I.'
5]
b

8,

w [LAap ]
| i 2
|2

14 Lex]
s
16
)
20,
Bl
a0l
23

'

M {_CDNI]
-]
24
7

30, [STRT ]
i
I

M m Sema CC
Mmb s (Q\,;,rku 1 rE'L\‘J l’?l.’.
J / /
WToH DIzl IR
RIg = *‘i‘?‘t,ﬂﬁ}é
RiIn|= &
RILA g8 £8 .
Ril = Sw
o A Sw2 ) Cfe
Rir= AsR | cc-
SL RU
SLRY

AD= RI7 = Swt
Aox = RIT = Swi

SLRY

=1 ’Nfd
AD = R\9 b
D =R\ Lws
Rix= PSR b o
ApX = R\ , ww
D = R<D> , AW
D= R(D>, Lw
SLRI
AD=R1 | Lw
AR T uwW

RIz:= PSR cc - R | @, DATIR

SLRY
AD =R = R7

Wrofd ,-':U]}'.“ f?\"? 2 R\"?

horf » b N e A v
i )..'h W AL Tk A S fv"'L. # TS . R 8

Lo,
.

Lus

(?l.]_ ) .1.,.._'_" :IRR“)

cenes) [1]
Can(2) [6ol

%EBN (Z1) <] ¢

Rl cIarvlad JTst]l

&

CBM(;\T') Lex]
)C.“:-(ﬁ) N:d
CBA(L) [ennd

o Lb
Uw

CRN (WY [eowst
CAN(¢)| | TMa]

Riz | cenzv(z) Lo ]

,C8 DATT CBR (1) [ewd+1]
cer (1) |[enns £]
CBR (1) [ Ewos1]

cani(n’) [sten]
car(1) [¢]

ctn(N’) [pee]
IN0IY

DATIR car@y [¢]

TR TR L Sl SV R At S P A R W A AT R W T VR A X g



15

Tus bt Mlepeibay Codbind ol bal Doapiibae| Bl didg rmSL
s—.\.!q\ ‘wo\f& Qnr S LCLU-., Lﬂ-) £, (.t-»:-t TRy, Dc),’n.t,{_ FS /Iﬁé,«.:[ﬂ—f
“\ s, wﬁ“—'—a % QJ k}n.wt@-; & Y1

ke M—JL,L“'-«L\ i, S wo (*f- U-aug
hs,n_.aj\h“ w:L(S:LLL me (Aol [Golb{mmw* anl g way b

o b ks (‘n'r relisee
l Mo navk Aot vallse.d aLwJﬁ/ﬂ) (5 J aday LWL( Al

S,J[-O\f'{‘_ [;/\A)Ets.\.h C‘Q‘SI-'-;‘« ﬂlll JM‘MQ{ e s 'éuw W(L i L’B"‘—” _'__4_94 ‘L'oir md’ M i

b
wh

lonk i ok bl fud il (21)

i
&

L‘:»lc/v.er\ Lu-L S'ngu!' M.HL A B.'_\f LY. i . LC'"“ ’V-""Q A*ffu-ﬂ-ﬁvg
At | Sl k—f-Laﬁ-éw-n e ﬂl? A o Adduao
PP S (S swtel dddu, ¥ I((’D P ﬂflhcl'\i-u tl:Nl)J

4

daak aiqu bt sl b browdh b [Cow1]] 18] Bx [ sdibel fuoft dfriresd

Aablcardds | | T80 B [N A ks o pecind dimg ik EX

AAMARIA, d.JL&I-:u——.- _,u-.d:d Al) i

ross | Ml dane | ity D :

Mvm fl/wch/w-m CGl 5 ghra cowmsels CCls e L MW Ex o, I.f,wut-uh,

proman 0 dden, 2o | RDX 5{-,-..& Bus DATE | {SF’ﬂv\cH L EmDrL

Attty ~-_’ A8 L i-w a.cg—wéllg D lewte D TLN:H a;b’g + 37 Baoud, L-ENDH
AN AN YA “() :r?\.—dlo # L 40P ?a O laviu D Vool lens P - J';‘? Qrssd bs EnD4 4

'y

IR sgm A e L [sret] Rl Eedbatac] st itk “QJY""“"[;
; ﬁ\_}‘uuuL WJVM PM By wt,wi_n.\ IO f-‘l)
P Wse w p“-tsr.lq.\ canadi J‘?‘MU\ w:b ADX
Veatora PM%\M Ce's Lood ety slnuelain,

Lak acepn b, onaad (o (0P L STAT saibely bk dupund
Lood monr frrogasm capvendin Mﬁ‘-ﬂ o o Ad [ IWET
Asd nr fprogrom conteyr o loiie S{-g—Jt tnt 2 Ko

e S B P Al W



33 [peed

A PR T L W T W R et P ™ R WA AT R -m-:“&m

con (n'y Lenn]

34 C=¢ N=1 CTIN(NY [Iwce]
(21 AD=wip , RUl =Swt |, Lw
3 ADx= R QI »Swi | L
37 Lo | D= Lo .
b g, Rz =PSR | e Rin cpnav() [«¢ ]
i D= swi/, ¢’ DAT> | Cals) [enp+]
i K R<D> = Ri) RVEVS) CorRED [gnd+1 ]
3 D= R = A Lw Cor(e) [end+t T
oy [enn] RIL = Pseu | Rin
ms Lewert] wtod R o= &AL}} e cenld) ﬁ}a]
by [1we] RIT=RI9+1 38 con(2) [awesrn].
=0 Q) =0+, 38
SD% Lrwesnr] Ry = “;Lg{ CIR() [TST] [ Reg);
5 Iﬂl! A Rl'f L Vzcfuz CRA(L)
52 I‘TST‘J RN +=%77 | ug |
53 Riz- Y1779 Lw can (24 [ne]
£y Wi77737- 7 Lw Crim (') [nal]
55 Cén (n') L]
s =4 CRAI(1)
57 el 2 = ¢ cl R (1)

(e
s}

@- 1



R"‘-‘ML e LEwnd ( B'I:.ID W-Li--i\ vtk A%u riam)
X Cardasg f““ Depraik | Tsa b g i d gecnd fomin ondo Dap
ANAANAL A—J-L-D—v:.-lnnh.w nD} Ao-v-& 11 L._,;'-L&\ Dﬂ-ﬂr‘n-i‘én}&.
Wonie b ke Adx | (rd AU Lith Rypesd doln
Abafma O Ce's | s Commela CCTg basowel fo conmjon din o e
ot doke sike D, do DATD 5 | Brand b Ewip+d T
AAMANAR A.o)afmlclafbn(fn Rll) m-r':o ﬂw:v 'o-a-;-a:sé) C-DL,J D o) it D s h 4 Ewdye
Anaapat. A%{Jm& A"—h‘ (»-.-Aﬁl', wde ﬂ-es..w}w Pa'“';‘-*‘\'l“o 8 LJ D &) e DJ {L’L“""“"-L A Ewditd
ﬂ.ﬂ-uz'rw-g, a/ut....« e s I S e cnirule L 's ; f
ok & ﬁfw Lol o st dda| JotlQo] b fak S 4

LMULL-M r.l-&&'-’-;r_cum.l.n-\. N y .:( V—’-%«.:-’h“er wddion, -Skﬂﬂ\-‘-v'(»‘h""- t;_._,._g-.zL..ﬁr

0 O P O 0 B I

e sk Qikoiko R Virsie A 15T b dddining psddw g .t,g?fycww
ok (%\ Ao o Lormey, ;t)lg,u;j—ﬂrs Va1l Ly | veg /‘-ﬂﬂ'v«k, RTS ¢

Conrhe 0w P e Ly ymﬁ,u%c-ti o8y , :
conprra St L paspter o Lanar bownds | Browd iff prsaros compian ned vigisler
e dwtine] dd SR | il rageiter addlier' hnppsn bownds || Bronh ; frorisam cinelin et '*‘*‘,‘;"—‘4"‘”
. ,ﬁ ,,,{ /‘\--m,u--% Mf‘w\{’lm, = va-{kag,n'. S[-"k‘. '.;
rescater oiddnnr

/MA)J: fu_%,‘,,s:Q ey | e -L‘:'--(.&—t.n.,./;.




Emclvuc%'lmﬂ D_,t.r_ucw ICDDE
T{\L '-(:_ 2\ A Ay 3 i 4 L-KI( ™ yh(__t ;_’.[\(._L ﬂ}«-vt&-\.c-»t'.‘k.-_; (W
/thm_ M{ Ao //L ¥—Lo nL mshuc«: L (RL L s T{M\
i Caril c-‘--friri.--LL e p "_‘:"'"V\/k‘.‘; ---t') a é 2 (l %‘ lv‘usl/\u f(
C’{TM w'a‘\-’» L"‘I)k“’\ul‘h _:'};32-1% .l_.l.»\j.l\‘_,‘;. prﬂ%‘l C,rv-—ﬂ—»uv\ﬁp d‘"\fuc-‘WJ-'LQFJ L\: v
\

4—[&-& /me ,.w\‘.s u ¢ 't o
i wh

BdAs 96 -1 / MmA9 -~ mAll
clpulukll paaaddl £ |

OPT3ons ! Sty kg P | =4
kv T shvuckin D'—“;I,(__e'i.i\ fov BD P11

ikl

Hon &Mwa o |PED Lol M-7
p CoTh, CATC | CTIN CTTC,

the GO ol Ul Hocbn L i ¢~ MAIl

ks [ U2 & 1s ERcl 21 c1 wWT

L'J'b"'l-“ a -.\'\{' !h[c* I;TQ-‘L‘b()--SIt Lim s

‘{) Ims ‘{v‘uc.-ﬁ*.i 7

Iﬁ\/N:LLAhQ ul. AStn Q a_M m”“ a! - _L J{.a.«s
: W Ao SiEiacel i,
M ‘CG s aé'bd—wucL—A-—nQ f,ba vku

Uy Lol e | EY- g7, W rot, der, 23 E:M AAp

U

F \JS“-— MWW% gi,ﬁ,q\,t,-u_ & L d-dh_a%ec[:i RN P A Lead
ca CGM&JJ&LU\ < L.;C',L_j “'M'{"”"’ S H-J}L‘ u_L‘r.@f’ JA:S-[JW'EL‘-W Lead




O{LQ‘@\ g Y :.PA- t“:(_)- A8 -nt,-t‘wf—-‘;: Pr’l""c‘_“df' ;J' Lv& Ay r,L‘
) d

T Yt i N | i 0\ : p : i
it CandIOtnm it'f'-k-& svslia a Lohobosr) sngladling Losd

\W Casvn «{:LQ LA Eq, 4y ! c:_l-l-: d L =

'q.;..i-i'-'- ) “i“*t vay "J'f'j P+ ] D ,@ /\ Té:f- )

b) . d% ;ﬁ 1\L.u|' L Ln.._-'._ . ?
P J

T 1"£}LL9 léf:‘(r t/w\_\(-L.u_‘-_:_ .j‘fl\,l {_%a ;‘-; ‘L[\{

oy .‘. A 8 .L-\»L-r. '? 'l JLL.{X'&,_&L” f';J-‘x.»u'"'Cl_-r'l_, :

N Loy \lf' - L“{VQ Qa l{.‘J"‘\r\.

a r Apie e
|',:'

\

) 4{ WT = g4 Ph | e prrersor
deotine (0md | Lortde Jruafw I.wu

€)1 ( Wi *1 u-**\ ‘Li‘*{ P’LLC“ o Dr w ML <
a (WTok oy WIOL /u:,r ,.Q»M*"hx.-'.-;ua

/(.Armll,u\q e | Mdanr 1,‘.5&(_ Dt

—

A

“M wwm«.{ A B (Auatty

o) b | DIATEAR | Jaidd f,a-nz( e oy 1 | e {rchiien
/ .

™~

P & oirmany o o dardag

Avnak fie (“thpamnt—vul[_éq tm,]Mm 4

r‘_“ TR TR T T Y L o e e S wma.‘-'-m-m“



~‘- "A-v';.a. . QO\ \,LLL; AL ,Méué. Ay "fl,’\ “‘13 | (_C'-- : .,,ﬁ g
Qe e= Y

RAp:

TEV\:IE- A(f NGW-D C«&w PDIO"
8RT ' :

To

I T'rq_(ﬂ_; .

I R

\Li/‘\.ﬂ.-g_ﬂ._ n '\.-‘--'ﬁ""-*-l't‘(“ LJ "',:::,’.;{,.:'.A,k.lfo. 9 G,\,{w,ﬂ_t.‘ i)}
e Medor AdAwas |+ Gxlendiom

@E—D /ﬂ_.Q./u-ﬂ—Q p’ )L“'U.S ! -‘-"\-'_’-Tw’\-\*'l.-r:" ﬂ"'“‘ o L“l ‘-.-‘:ﬂ.

‘J [-'\“ -y S 'LQ/\.A-L{;'«'Q s TV _..--'L*-»’Jr_él u v, Aw—/é"\rmﬁﬁ-«.-%
| \ ; [ ‘N ¥
SAﬂqﬂd‘\ X s A A G '\—‘\/\A—'tk_ “ _C:"/‘é,i?. C.«,.\,QAJ \

4 &;\'9 ]}‘7‘ l'b]é ‘E.}_’&,-_p
\l_eu‘ 1/\4.5{\‘--,1( I'A* e A el K ,D J __._..é..&\,\..:-.i.: L7

Huse Levtly how Medtinle Ofims 2. e

&) (?;_ ic-,-\.wu..[l /i?«\,l.uu :~‘ Ipq,l.z‘w.. :_I" .S =, N‘ ﬂ;;ui“w
!W"-\ G- ma 1

10) fi L(-:'L'ﬂ by 'iw\ *-lm‘ V-ﬁ't ‘I‘m\e‘ A é"“lr' L e E-u ;I'\'?‘ Werd At

o) o ddsn, L\—M UM- Scr-..aphl\ iU»Mgr




L TIYRAIUBIT + AT E 1 VBT TSI ARCTIX HLP A YL S PP

&1 i v

\IC? T I ] Ti’ AT 1 '8 a...‘i-i"":; Mk’\»‘{,‘l‘: ; "vu( = =
L,a.) \ U A L‘u‘l—l(}—‘ L' J{Ji\-'q;l( { ,& 5 t ey J?‘O
WML,‘J.\ ’a'Lt..j T {:(k- p ;; .-JE% j

i
7 I/ 4% (_,#Jﬂf“-t O ‘-‘-, Tims
¥ L MOA - Eadbls am P Tjo ofpwstiong Ao
/{.LL, £ MAAML &,m !vul __)r{f[ Lgca}; :
- b
2 ed
'i_ ¥

A

°’ I“:‘J %p = E/"\-C‘\-\E.Lu Qe 4 f\-r‘ S & J & T" Letnt. [’- —tn, I‘%‘
{'\' B § & 'D aTl ) ..‘/*f.é a bfﬂ+ L.._.h.;,_._, ,.k_.n.., W

! &

=1 i VT . & abds | o 8yT Ijo opcition F7
'] dl . ot 1 8| -
I@,&--w---.: v | [l ov Anllid) | 1308 fians gk o S

&w ﬂ-i"'bu Lt/ ‘J\LQM\'\#-Q I8} N\) /(k " g (Qﬂ.—-::"c&- Fo0 |
Ot s | £y fHppr i‘ ? ‘“aam

1

-t

YR

L3

)
E—_ LRl Wi T ey gt pall o N AN BT S L DRF e R ¥ Wh TR LY Yy -mm’



micl.mac

LSTAT:
CDSTAT:

.PAGE
.TITLE ARB MICROASSEMBLER PROGRAM
L -
i MICROASSEMBLER PROGRAM *
;> FOR THE *
;> MICROPROGRAMMED DIGITAL COMPUTER *
- *
i WRITTEN JUNE 1979 *
;> BY ALAN R. BALDWIN *
el *
;> MODIFIED FOR RT-11 V4.0 (FB/XM) *
i APRIL 1981 *
e *
J1IF DF,NOPRNT _NLIST :NO PRINTING
.PAGE
.SBTTL CHARACTER DEFINITION TABLE
CTRL.1 =11
SPC =40
CR =15
LF =12
FF =14
COMMA =54
EQUAL =75
LTPARN =50
RTPARN =51
LFTBKT =133
RTBKT =135
LFTANG =74
RTANG =76
MINUS =55
PLUS =53
SMICLN =73
DIVIDE =57
COLON =72
.PAGE
.SBTTL ALL THOSE CONSTANTS
SPSP=20040 :DOUBLE SPACE
M.SPC=46440
1.SPC=44440
V.SPC=53040
TERMS=40. :GP TERM LIMIT
.PAGE
VARIABLE DEFINITIONS

.SBTTL

;LINE SCANNING STATUS WORD

-WORD
-WORD
MCODE
1CODE
VCODE
X4

NP

0 ;LISTING STATUS
0 ;CURRENT STATUS
= ;MCODE DEFINED
= ; 1CODE DEFINED
= ;VCODE DEFINED

=10
=20 sWRITE INTO B-REG INDICATOR
=40 ;STORE IN Q-REG INDICATOR

=100 ;R-REG SHIFT INDICATOR

=200 ;Q-REG SHIFT INDICATOR

=400 ARz ENTRY INDICATOR

=1000 ;CC:z ENTRY INDICATOR

=2000 ;PC: ENTRY INDICATOR

=4000 ;BR: ENTRY INDICATOR

=10000 ;INTERRUPT CONFLICT FLAG

=20000 ;SCRATCH REGISTER CONFLICT FLAG
=40000 ;INSTRUCTION SEQUENCE CONFLICT FLAG
=100000 ;NO CODE FLAG
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Ci:
C2:
P1:
pP2:
FBND:
LBND:
NA:
NB:
NC:
ND:
NE:
NF:
NG:
NH:
NI:
NJ:
NK:
NL:
NQ:
NV:
NW:
NX:
NY:
NZ:
EQ:
DP:
PA:
PB:
PK:
11:
Cw:
OF:
TV:
TX:
TY:
VW:
VX:
VY:
VZ:
ER:
ME:
.SC:

MBASE :
M.MPC:
MWO: :
MW1::
MW2: :

I1BASE:

VE:
VBASE:
VECT:
VECTV:

1ISTNG:
STRING:
X:

GP1:
GP2:
CQ:

GP:

-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD
-WORD

[ejejeojeojojolololojlolololololololojololojojolojojojojojofolojofololojlololololololeNe]

*MICROCODE SET

-WORD
-WORD
-WORD
-WORD
-WORD

OQOO0OO0OO0OO0OOO,

-WORD

;SCANNING POINTERS

;FIRST CHAR FOR LIST
;LAST CHAR+1 FOR LIST

;GROUP POINTER

;CHARACTER POINTER

;CURRENT CHARCTER LOCATION

;FSBROO TEMP
FSBROO TEMP

;FIRST CHARACTER OF GROUP

; TEMPORARY RESULT

;EQUAL SIGN POSITION
sMULTIPLE EXTERNAL REGISTER
sMULTIPLE SCRATCH REGISTER
;RIGHT TERMINATOR POSITION
;LAST CHARACTER OF GROUP

;BEFORE/AFTER ="

INDICATOR

; TEMPORARY CONSTANT

;FSBR90O TEMP
; SECONDARY OF
; SECONDARY CW
;FSBR90O TEMP

;EQUAL SIGN COUNTER
;PREVIOUS DATA PORT VALUE
;PREVIOUS A TERM VALUE
;PREVIOUS B TERM VALUE

JARITHMETIC & LOGICAL OPERATION HASH CODE
;TERM REMAINING TO BE EVALUATED INDICATOR

;OPERATION BIT PATTERN
;CHARACTER OPERATION VALUE

;CHARACTER VALUE

;LOCATION OF CHARACTER

;USED IN D136.
;VECTOR TEMP
;VECTOR TEMP
;VECTOR TEMP
;VECTOR TEMP
;ERROR FLAG

;FIRST ENTRY INDICATOR

;SEQUENCE #

;INSTRUCTION CODE SET

JWORD 2
WORD O
WORD 0

-WORD 0

*VECTOR SET

-WORD 0
-WORD 1
-WORD 0
-BLKW  64.
-BLKW
-BLKW
-WORD

4
4

0
.WORD 0
-WORD 0
0

1

;VECTOR #

;STRING
;STRING
;LOOP INDEX
;GP(X)
;GP(X+1)

;CONDITION TABLE ADDRESS

+TERMS ;GP POINTERS

INDICATOR
INDICATOR
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GPSYM:  _BLKW
ERRLOG: .WORD
ERRTBL: .BLKB

SAVESP: _WORD

CSTRNG: .BLKB
-EVEN
DEXT: -RADS0
-RAD50
-RAD50
-WORD
- 1AREA:
-ICHAN: _BYTE
-IBLK: _WORD
- 1BUFF: _WORD
-IWCNT: _WORD
-WORD
TWORDS: _WORD
RDERRF: _WORD
IBUFF:  _BLKW
OAREA: _BYTE
OBLK: -WORD
OBUFF: .WORD
OWCNT: .WORD
-WORD
OBJBUF: _BLKW
ASCBUF: .BLKB
LAREA: _BYTE
LBLK: -WORD
LBUFF: .WORD
LBCNT: _WORD
-WORD
LSTBUF: .BLKW
LPAGE=60.
LINCNT:= _WORD
SBENTR: .WORD
PASCNT: .WORD
-NLIST
HDR: -ASCII
TITLE: .ASCI1
ID: _ASCI11
DATE: -ASCI11
TIME: -ASCII
PAGE: -.ASCI1Z
EHDR: -ASCI1Z
SBTTL: .BLKB
SBTTL1: .BLKB
TBLCON: .ASCI1Z
TBLSYM: _ASCIZ
-LIST

“EVEN
CRLFCH: .BYTE

T.AREA: .WORD
TMH: -WORD
TML: -WORD
HRTBL: _.WORD

-WORD

SCNTM1: .WORD

SCNTMP: _WORD

-NLIST
SCNLOW: .ASCI1
SCNVAL: _ASCII

4*TERMS ;GP SYMBOLS

0 ;USED BY INTERNAL ERROR ROUTINES

10. ;10 ERROR FLAGS

0 ; TEMPORARY FOR STACK POINTER

81. ;CS1 INPUT STRING

“MIC
"WCS*
YLST™
0

;DEFAULT EXTENSIONS

0,10

o

1BUFF
256.

[eNele]

256.

0,11
0
OBJBUF

oo

256.

80. ;ASCII BUFFER FOR DATA
1,11

0

LSTBUF

0

0

256.

;LINES PER PAGE

0 ;CURRENT LINE COUNT

0 ;SUBTITLE ENTRY INDICATOR
0 ;PASS COUNTER

BIN

<CR><FF>

/ /
/ MICROASSEMBLER V02 /

/ /

/ /

/ PAGE 0 /

//

80. ;CHARACTER STRING
80. ;CHARACTER STRING
/TABLE OF CONTENTS/<CR><LF>
/SYMBOL TABLE/<CR><LF>

BIN

CR,LF

0

0

0

3 ;HIGH ORDER HRS
0 ;HIGH ORDER MINS
0 ;HIGH ORDER SECS
45700 ;LOW ORDER HRS
7020 ;LOW ORDER MINS
74 ;LOW ORDER SECS
0

0 ; TEMPORARY

BIN

/ /

/ /
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-LIST BIN

”PAGE
_SBTTL EXTERNAL MACROS

-.MCALL .READW, _WRITW
-MCALL .CSIGEN, .PURGE
-MCALL _DATE, _WAIT
-.MCALL .CLOSE, .TTYOUT
-MCALL .TTYIN, .GTIM
-MCALL .TTINR, .RCTRLO
-MCALL _PRINT

_MCALL _GTLIN :RT-V4 INPUT
-PAGE
_.SBTTL GENERAL SUBROUTINE CALLING MACRO
.MACRO CALL -NAME,P1,P2,P3,P4,P5,P6,P7,P8
_NLIST SRC
_NARG _N
N=_.N-1
MARK=6400
MOV %5, - (%6)
_.1IF  GE,.N-8., MOV P8, - (%6)
_1IF  GE,.N-7., MOV P7,-(%6)
_.1IF  GE,.N-6., MOV P6, - (%6)
_.1IF  GE,.N-5., MOV P5, - (%6)
_1IF  GE,.N-4., MOV P4, -(%6)
_1IF  GE,.N-3., MOV P3,-(%6)
_1IF  GE,.N-2., MOV P2, -(%6)
_.1IF GE,.N-1., MOV P1,-(%6)
MOV #MARK+ . N, - (%6)
MOV %6 , %5
JSR %7, .NAME
_LIST SRC
_.ENDM  CALL
.MACRO SAVL1
_NLIST SRC
MOV %1, -(%6)
MOV 2(%5) ,%1
_LIST SRC
.ENDM  SAVL1
.MACRO SAVL2
_NLIST SRC
MOV %2, - (%6)
MOV 4(%5) ,%2
_LIST SRC
.ENDM  SAVL2
.MACRO SAVL3
_NLIST SRC
MOV %3, - (%6)
MOV 6(%5) ,%3
_LIST SRC
.ENDM  SAVL3
.MACRO SAVL4
_NLIST SRC
MOV %4, - (%6)
MOV 10(%5) , %4
_LIST SRC
.ENDM  SAVL4
.MACRO SAVL5
_NLIST SRC
MOV %5, - (%6)
MOV 12(%5) , %5
_LIST SRC
.ENDM  SAVL5
RES0=12600 IMOV  (%6)+,%0
RES1=12601
RES2=12602
RES3=12603
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RES4=12604
RES5=12605
SAV0=10046 IMOV %0, -(%6)
SAV1=10146
SAV2=10246
SAV3=10346
SAV4=10446
SAV5=10546

"PAGE
"SBTTL UTILLITY MACROS

_MACRO ERROR  .A

MoV -A,%0
JSR %7, TALYER
-ENDM ERROR
-MACRO CHKII
-NLIST SRC
TST 11 ;ANY MORE EVALUATION ?
BEQ .+6 ;1IF NOT - SKIP
JSR %7,D123.
.LIST SRC
-ENDM CHK11
-MACRO UPDTPK ..A
-NLIST SRC
MoV PK, %0 ;GET VALUE
ASH #4,%0 ;SHIFT 4 PLACES
BIS --A,%0 ;UPDATE VALUE
MOV %0, PK ;SAVE RESULT
-LIST SRC

-ENDM UPDTPK

.MACRO GTIVAL ..A,..B,..C

_NLIST SRC
MOV ..B,%0
ADD ..C,%0
ASL %0
ADD . .A,%0
MOV (%0) ,%0
_LIST SRC
.ENDM  GTIVAL
_.MACRO FOR ..A,..B,..C,..D,?..E,?..F
_NLIST SRC
MOV ..B,..A
..E: CMP ..C,..A
BCS ..F
JSR %7,..D
INC LA
BR ..E
_LIST SRC
.ENDM  FOR
-PAGE

.SBTTL ENTRY POINT

RENTER: BR PURGE ;UPON REENTRY GO PURGE 1/0 CHANNELS
ENTER: BIS #20000, @#44 ;SET REENTER BIT IN JSW
CLR OBLK ;INIT OUTPUT HANDLERS
CLR OWCNT
CLR LBLK
CLR LBCNT
TTIN: -RCTRLO ;RESET ~O
MoV %6 , SAVESP ;SAVE STACK POINTER
-.CSIGEN #END,#DEXT ,#0,#CSTRNG
BCC SWITCH ;NO ERRORS - SWITCH
MOV @#52,%0 ;GET ERROR
BNE SW_A ;NOT ILL CMND - SKIP
-PRINT #ERR49
BR PURGE
SW.A: DEC %0
BNE SW.B ;NOT "NO DEVICE®" - SKIP
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SW.B:

SW.C:

SW.D:

SW.E:

SWITCH:

CSI_A:

CSl.B:

CSl1.C:

CSI1.D:

PURGE:

ENT.A:

ENT.B:

ENT.C:

D25.:

-PRINT
BR

DEC
BNE
-PRINT
BR

DEC

WAIT

-PRINT
-PURGE
-PURGE
-PURGE
JMP
CALL
CALL
JSR
MoV

CMP
BNE
-PRINT

JSR
JSR
MoV

ADD
MoV
CALL

BNE
-PRINT
JMP
SUB
MoV

"PAGE
_SBTTL

CLR
MoV

MOVB
JSR
CMP

CMP

#ERR50
PURGE

%0

sw.c
#ERR51
PURGE

%0

SW.D
#ERR44
PURGE

%0

SW.E
#ERR40
PURGE
#ERR51
PURGE
#377,LSTAT
(%6)+, %0
%6 , %1

%0

CSI1.D
1)+, %2
#7L,%2
CSl1.C

%2

CSI.A
LSTAT,#377
CSI1.B
LSTAT
(%1)+,LSTAT
CSI-A
#ERR48
SAVESP, %6
RENTER
SAVESP, %6
#3

ENT.A
#ERR40

ENTER
BLDTIM,#TIME+2
BLDDAT ,#DATE+1
%7 ,CLRSYM
#INBUFF, . IBUFF
%7 ,SREAD
RDERRF, #1
ENT.B

#ERR41

PURGE

%7 ,D20.

%7 ,D21.
#1BUFF, . IBUFF
TWORDS, %0
#INBUFF , %0

%0, IBUFND

;NOT "FULL DIRECTORY®" - SKIP

;NOT "NO FILE® - SKIP

;CS1 ERROR
;PRESET LISTING STATUS
;SAVE POINTER

;ANY SWITCHES ?

;1IF NOT - SKIP

;GET SWITCH

;AN L SWITCH ?

;1IF NOT - AN ERROR

;ANY ASSOCIATED VALUE ?
;1F NOT - LOOP FOR NEXT SWITCH
;STILL PRESET ?

;1IF NOT - SKIP

;ELSE SCRAP PRESETS
;SET FLAGS

;LOOP FOR NEXT SWITCH
;BAD SWITCH

;RESET STACK

;TRY RESTART

;RESTORE STACK POINTER
;CHECK FOR INPUT FILE
;NO ERROR - SKIP

;NO INPUT FILE

;TRY TO RESTART

;GO FIND START TIME

;GO FIND DATE

SINITIALIZE SYMBOL TABLE
;SET UP FOR FIRST DATA LOAD
;GO READ

;FATAL ERROR ?

;1IF NOT - SKIP

;BAD FILE ?

sINITIALIZE VALUES
sINITIALIZE MORE
;RESET POINTER

;BYTES READ

;COMPUTE LAST POSITION
;SAVE POSITION

FSBR64 ,#INBUFF, 1BUFND ,#COLON

%0,C2
ENT.C
#ERR41
PURGE
#2,%0
%0, P2

;SAVE POSITION OF ":*
;IF FOUND ":" - SKIP
;BAD FILE ?

;BACK UP 2 CHARACTERS
;SAVE POSITION

FIRST PASS OF MICROASSEMBLER

PASCNT

#" 0,ERCNT1
#" 0,ERCNT2
#1,LSTAT+1
%7 ,D50.
#20,%0
D25.1

%0 ,#21

;INDICATE FIRST PASS
;RESET ERROR COUNTS

;INDICATE TBLCON
;SCAN STRING

;ENZ ?

;THIS PASS FINISHED

-kk- 9D
> -t
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BLT D25. ;NOT CONTROL - THEN SCAN AGAIN
BGT D25.C ;CONTROL - THEN BRANCH AHEAD
JSR %7, ERRCHK ;UPDATE TO THIS POINT
TST ME ;FIRST ENTRY AFTER . SET ?
BNE D25.A :NO - GO UPDATE MPC
INC ME ;ELSE MAKE SECOND
BR D25.B :DONOT UPDATE MPC
D25.A: INC MPC ;UPDATE COUNTER
D25.B: JSR %7, EVAL ;EVALUATE NEW TERM
BR D25. ;LOOP SOME MORE
D25.C:  JSR %7, ERRCHK ;UPDATE TO THIS POINT
TST ME :NEED MPC UPDATE ?
BEQ D25.D :NO - SKIP
INC MPC ;ELSE UPDATE MPC
CLR ME :RESET FLAG
D25.D: JSR %7 ,EVAL ;EVALUATE CONTROLS
BR D25. ;AND SCAN SOME MORE
D25.1: JSR %7, ERRCHK ;UPDATE TO THIS POINT
-PAGE
_SBTTL BETWEEN PASSES SETUP
JSR %7,D21. ;RESET PARAMETERS
MOV ERCNT2,ERCNT1  ;MOV COUNT TO PASS 1
MOV #" 0,ERCNT2 ;RESET ERROR COUNT
WAIT  #1 :NEED LIST ?
BCS D25.T :IF NOT - SKIP
MOVB  #2,LSTAT+1 ;INDICATE SBTTL
MOV #SBTTLL, %1 :MOVE SBTTL1 TO SBTTL
MOV #SBTTL , %2
MOV #40 . ,%0 :BUFFER 1S 80. CHARS
D25.R: MOV %)+, (%2)+
DEC %0 ;MORE ?
BGT D25.R ;LOOP UNTIL DONE
BITB  #12,LSTAT :BINARY OR SOURCE LISTING ?
BEQ D25.S :IF NOT - SKIP HEADER
CLR LINCNT :NEW PAGE
CALL  PNTLST,#HDR
BITB  #2,LSTAT :SOURCE LISTING ?
BEQ D25.S ;1IF NOT - SKIP SBTTL
CALL  PNTLST,#SBTTL
D25.S: CALL  PNTLST,#EHDR
D25.T: MOV #INBUFF, . IBUFF  ;SET LOCATION
JSR %7 , SREAD :READ FIRST BLOCK
MOV #IBUFF, . IBUFF  ;RESET POINTER
MOV TWORDS , %0 :BYTES READ
ADD #INBUFF, %0 ;COMPUTE LAST POSITION
MOV %0, IBUFND ;SAVE POSITION
CALL  FSBR64,#INBUFF, IBUFND,#COLON
MOV %0,C2 :SAVE POSITION
SuB #2,%0
MOV %0, P2 :SAVE
.PAGE
_.SBTTL SECOND PASS OF MICROASSEMBLER
INC PASCNT ;INDICATE SECOND PASS
D25.J: JSR %7 ,D50. ;FIND SEGMENT
MOV C1,LBND :RESET POINTER FOR LIST
CMP %0, #20 :THIS AN EN: ?
BEQ PASFIN :PASS FINISHED
CMP %0, #21 ;R ?
BLT D25.L :NOT CONTROLS - GO EVALUATE
BGT D25.M ;CONTROLS - BRANCH
JSR %7 ,0UTCHK ;ELSE **:
TST ME ;FIRST CHECK ?
BNE D25.K :1IF NOT - GO UPDATE MPC
INC ME ;ELSE MAKE SECOND
BR D25.J ;EVALUATION WAS DONE ON PASS 1
D25.K: INC MPC ;UPDATE COUNTER
BR D25.J :SCAN SOME MORE
D25.L: JSR %7, EVAL ;EVALUATE TERMS
BR D25.J :SCAN SOME MORE
D25.M: JSR %7 ,0UTCHK ;CHECK TO THIS POINT
TST ME :NEED MPC UPDATE ?
BEQ D25.N ;IF NOT - SKIP
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INC MPC ;ELSE UPDATE MPC
CLR ME ;RESET FLAG

D25.N: JSR %7 ,EVAL ;EVALUATE THIS TERM
BR D25.J ;SCAN SOME MORE

PASS FINISHED CHECKS

PASFIN: ADD #4 ,LBND ;GET PAST EN: STATEMENT
JSR %7 ,0UTCHK ;CHECK EVERY THING
JSR %7 ,PNTSMT ;NOW PRINT SYMBOL TABLE
ERLIST: _WAIT #1 sNEED LIST ?
BCS OBJFIN ;1IF NOT - SKIP

CALL PNTLST,#ERRSET  ;<CR><LF>
CALL PNTLST ,#PASS1
CALL PNTLST ,#PASS2
CALL PNTLST ,#ERRSET
CALL PNTLST ,#CSTRNG
CALL PNTLST ,#ERRSET

OBJFIN: _WAIT #0 ;FILE OPEN ?

BCS LSTFIN ;1IF NOT - SKIP

TST OWCNT ;ANY WORDS LEFT ?

BEQ OBJF.A ;1F NOT - JUST CLOSE FILE

MoV #OAREA , %0

JSR %7 ,WRITE ;WRITE LAST BLOCK
OBJF.A: .CLOSE #0 ;MAKE FILE PERMANENT
LSTFIN: _WAIT #1 ;FILE OPEN ?

BCS PASEND ;1F NOT - FINISHED
LSTF.A:z MOV LBCNT , %0 ;ANY BYTES TO TRANSFER ?

BEQ LSTF.C ;1F NOT - JUST CLOSE FILE

ASR LBCNT sMAKE A WORD COUNT

BCS LSTF.B ;1IF EVEN - SKIP

MOVB #CR, LBUFF(%0) ;ONE LAST CHAR
LSTF.B: MOV #LAREA, %0

JSR %7 ,WRITE ;WRITE DATA

WAIT #1 ;WAIT FOR TRANSFER COMPLETE
LSTF.C: .CLOSE #1 ;MAKE FILE PERMANENT
PASEND: _PURGE #2 ;NO FILE

-RCTRLO ;ENABLE CONSOLE

-PRINT #ERRSET ;<CR><LF>

-PRINT #PASS1 ;LIST TO CONSOLE

_PRINT #PASS2

-PRINT #ERRSET

-PRINT #CSTRNG

-PRINT #ERRSET

JMP ENTER ;GO START OVER

.NLIST BIN
PASS1: _ASCIl /ERRORS DETECTED IN PASS 1 =/
ERCNT1: .ASCIl / 0/<0><0>
PASS2: _ASCIl1 /ERRORS DETECTED IN PASS 2 =/
ERCNT2: .ASCII / 0/<0><0>

.LIST  BIN
-PAGE
.SBTTL PAGE ROUTINE
.PG: WAIT  #1 ;NEED LIST ?
BCS .PGZ :IF NOT - SKIP
MOVB  #SPC,PAGE+13 ;CLEAR PAGE OVERFLOW
MOV #PAGE+11 ,%0 ;ADDRESS OF PAGE NUMBER
.PGC:  INCB (%0) ;UPDATE PAGE COUNT
CMPB (%0) , #" ;DIGIT OVERFLOW ?
BCS .PGD :1IF NOT - SKIP
MOVB  #70, (%0) :RESET DIGIT
CMPB  #SPC,-(%0) ;PRECEEDING DIGIT A SPACE ?
BNE .PGC ;1IF NOT - THEN GO UPDATE
MOVB  #°0, (%0) ;ELSE SET TO A O
BR .PGC :AND GO UPDATE
.PGD:  JSR %7, .SB ;DO SUBTITLE ROUTINE
TST PASCNT ;FIRST PASS ?
BEQ .PGZ ;IF SO - SKIP
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-PGZ:

.SB:

-SBA:

.SBZ:

TT:

TTA:

TTZ:

GETASC:

GTSC.A:

GTSC.B:

BITB
BEQ

CALL
CALL
CALL
RTS

"PAGE
SBTTL

TWALT
BCS
CALL

CLRB

CMPB

MOVB
CMPB
BEQ

CMPB

CMPB

#2 ,LSTAT ;WANT SOURCE LISTING ?
PGz ;1IF NOT - SKIP

LINCNT ;CLEAR LINE COUNT
PNTLST ,#HDR ;PRINT HEADER

PNTLST ,#SBTTL ;AND SUBTITLE

PNTLST ,#EHDR

%7

;FINISHED

SUB TITLE ROUTINE

#1 ;LIST NEEDED ?
.SBZ :IF NOT - SKIP
GETASC,#SBTTL ,#79.

#SBTTL , %0 :SUBTITLE FOUND ?
.SBZ ;1IF NOT - DO NOTHING
(%0) :TERMINATE LIST
PASCNT ;FIRST PASS ?
.SBZ :IF NOT - SKIP
SBENTR :FIRST ENTRY ?
.SBA :IF NOT - SKIP
SBENTR :NOT FIRST
GETASC,#SBTTL1,#79.

(%0)

#1,LSTAT ;WANT TBLCON ?
.SBA :IF NOT - SKIP
LINCNT :CLEAR LINE COUNT
LSTOUT , #HDR , #PAGE-1

PNTLST , #EHDR

PNTLST ,#TBLCON

PNTLST ,#EHDR

#1,LSTAT ;WANT TBLCON ?
.SBZ ;IF NOT - SKIP
LSTOUT , #PAGE , #PAGE+15
PNTLST,#SBTTL

%7 ;FINISHED

TITLE ROUTINE

GETASC,#TITLE,#26.

%0,#TITLE+24.  ;UP TO END ?

T7Z :IF SO - SKIP
#SPC, (%0)+

LTTA ;LOOP UNTIL FINISHED

%7

;FINISHED

GET ASCII1 STRING ROUTINE

P1,%3
P2, %4

%4

%3

%4, %3
GTSC.Z
(%3) , %0
#CTRL. 1,%0
GTSC.A
#SPC, %0
GTSC.A
#CR, %0
GTSC.A
#LF , %0
GTSC.A

%4

- (%4) ,%0
#CTRL. 1, %0
GTSC.B
#SPC, %0
GTSC.B
#CR, %0

;%1 IS BUFFER LOCATION
;%2 1S MAXIMUM CHARS
;STRING BOUND

;STRING BOUND

;LOWER BOUND

;UPPER BOUND

;POINT TO FIRST CHARACTER
;SCAN FINISHED ?

;1IF SO - LEAVE

;GET CHARACTER

;~, SP, CR, OR LF ?
;SKIP THESE CHARACTERS
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GTSC.C:

GTSC.Z:

GTSC.B
#LF, %0

GTSC.B

%4, %3 ;END OF SCAN ?
GTSC.Z ;1IF SO - SKIP
%3)+, (%1)+ ;PLACE BYTE

%2 :SPACE LEFT ?
GTSC.C ;LOOP IF SO

%1, %0 ;SAVE NEXT POSITION
%5 ;FINISHED
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-PAGE
.SBTTL

ERRCHK: CMP
BNE
JMP
OUTCHK: JSR

WAIT
BCS
BIT
BEQ
MOV
CALL
OUTC.A: BIT
BEQ
MOV
CALL
OUTC.B: BIT
BEQ
MOV
ASL
ADD
CALL

OUTC.C: _WAIT
BCS
BICB
CMP
BEQ
BISB
OUT.CO: JSR
BIT
BEQ
BIT
BEQ
MOV
CALL
CALL
OUT.C1: BIT
BEQ
MOV
CALL
CALL
OUT.C2: BIT
BEQ
MOV
MOV
OUT.C3: CALL
ADD
CALL
DEC
BGT
OUT.C4: BIT
BEQ
JSR
CALL
BR

OUTC.D: CMP
BEQ
JSR
BIT
BEQ
MOV
CALL
.PRINT

OUT.D1: BIT
BEQ
MOV
CALL
.PRINT

OUT.D2: BIT
BEQ
MOV
MOV

OUTPUT DATA SCANNER FOR FILE GENERATION

ERRLOG,#ERRTBL ;ANY ERRORS ?

ouTC.C ;IF SO - GO PROCESS

OUTC.F ;GO FINISH

%7,D45. ;GO CHECK ALL DEFAULTS & CONFLICTS
#0 ;NEED DATA ?

OUTC.C ;1IF NOT - SKIP TRANSFERS

#MCODE, CDSTAT ;MCODE DEFINED ?

OUTC.A ;1IF NOT - SKIP

MPC ,M_MPC ;CURRENT COUNTER

OBJOUT ,#8. ,#MBASE
#1CODE, CDSTAT ; 1CODE DEFINED ?

ouUTC.B ;1IF NOT - SKIP

MPC, I .MPC ;CURRENT MPC
OBJOUT ,#4 ,#1BASE

#VCODE, CDSTAT ;VECTORS DEFINED
ouTC.C ;1IF NOT - SKIP

VECT , %0 ;# DEFINED

%0 ;2 WORDS PER ENTRY
#2,%0 ;VBASE AND VECT WORDS
0OBJOUT , %0 ,#VBASE

#1 ;NEED LIST FILE
OUTC.D ;1F NOT - SKIP
#200,LSTAT ;CLEAR ERROR FLAG
ERRLOG,#ERRTBL ;ANY ERRORS ?
OuUT.CO ;1F NOT SKIP
#200,LSTAT ;SET ERROR FLAG

%7 ,LSTERR ;PRINT ERRORS - IF ANY
#210,LSTAT ;WANT BINARY LIST ?
OuUT.C4 ;1F NOT - SKIP
#MCODE, CDSTAT ;MCODE DEFINED ?
ouT.C1 ;1IF NOT - SKIP

MPC ,M_.MPC ;SET UP PC

PRINTV,#M_MPC,#M.SPC,#6

LSTOUT ,#ASCBUF+6 , %0

#1CODE, CDSTAT ; 1CODE DEFINED ?
ouT.C2 ;1IF NOT - SKIP
MPC, I .MPC ;SET UP PC
PRINTV,#1 _MPC,#1 _.SPC,#2

LSTOUT ,#ASCBUF+6 , %0

#VCODE, CDSTAT ;VECTORSS DEFIED ?

OuUT.C4 ;1F NOT - SKIP
#VECTV, %2 ;ADDRESS

VECT, %1 ;NUMBER OF TERMS
PRINTV,%2,#V.SPC,#1

#4,%2 ;UPDATE ADDRESS
LSTOUT ,#ASCBUF+6 , %0

%1 ;FINISHED ?

OUT.C3 ;LOOP UNTIL FINISHED
#202,LSTAT ;WANT SOURCE LIST ?
OUTC.F ;1F NOT - SKIP

%7 ,SCNLST ;SCAN LIST

LSTOUT ,%1,%2

OUTC.F ;GO FINISH
ERRLOG,#ERRTBL ;ANY ERRORS ?
OUTC.F ;1F NOT - FINISHED
%7 ,PNTERR ;ELSE PRINT TO CONSOLE
#MCODE, CDSTAT ;MCODE DEFINED ?
ouT.D1 ;1IF NOT - SKIP

MPC ,M_.MPC ;SET UP PC
PRINTV,#M_MPC,#M.SPC,#6

#ASCBUF+6

#1CODE, CDSTAT ; 1CODE DEFINED ?
ouT.D2 ;1IF NOT - SKIP

MPC, I .MPC ;SET UP PC
PRINTV,#1 _MPC,#1 _.SPC,#2

#ASCBUF+6

#VCODE, CDSTAT ;VECTORS DEFINED ?
OUT.D4 ;1F NOT SKIP

#VBASE , %2 ;SET ADDRESS

VECT, %1 ;NUMBER OF TERMS
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OUT.D3:

OUT.D4:
OUTC.E:

OUTC.F:

SCNLST:

SCNL.A:

SCNL.B:

PRINTV:

PTV_.A:

ICONV6:

SH3:

SH1:

CALL
ADD
-PRINT
DEC

BGT

JSR
.TTYOUT
CMP

BCC
.TTYOUT
.TTYOUT
JSR

MoV

RTS

PRINTV,%2,#V.SPC,#1

#4,%2
#ASCBUF+6
%1

OuUT.D3

%7 ,SCNLST
1)+

%2 ,%1
OUTC.E
#CR

#LF

%7 ,D20.B
LBND, FBND
%7

;SCAN LIST ROUTINE

MOV
MOV
DEC
CMP
BLO
CMPB
BEQ
CMPB
BEQ
MOV
INC
RTS

FBND, %1
LBND, %2
%2

%2, %1
SCNL.B
(%2) ,#SPC
SCNL.A

(%2) ,#CTRL. 1

SCNL.A
%2 ,LBND
LBND

%7

;UPDATE ADDRESS

;FINISHED ?
;LOOP UNTIL FINISHED

;SEND TO THE CONSOLE
;FINISHED ?
;LOOP UNTIL FINISHED

;CLEAR LINE RESULTS
;RESET LISTING POINTERS
;FINISHED

;GET FIRST BYTE ADDRESS
;UPDATE ADDRESS
;END OF STRING ?

;1IF SO - SKIP
;SKIP SPACES AND ~1°S

;REDEFINE LBND

;FINISHED

PRINTV ROUTINE

CALL

;%1
;%2
;%3
s %4
)
#ASCBUF , %5
%7, 1ICONV6
%2, (%5)+
#SPSP, (%5)+
%7, 1ICONV6
%3
PTV.A

CRLFCH, (%5)+

#200, (%5)
%5 ,%0
%0

%S

#SPSP, (%5)+
#SPSP, (%5)+
1)+, %3

#6 %4

%0

SH1

%0

%3

%0

%3

%0

%3

%0

#60, %0

%0, (%5)+

%4

SH3

PRINTV,ADDRESS ,ASCI IMASK, TERMS

1S ADDRESS OF VALUE

IS ASCII MASK

IS # OF TERMS

IS COUNTER

IS ASCI1 BUFFER ADDRESS

:MAKE 6 CHAR STRING
:PLACE ASCI1 MASK
;TWO SPACES

;ASCII STRING

:MORE TO DO ?

:1IF SO - LOOP
;<CR><LF>

;RETURN AND CLEAR STACK

;SAVE %3
;TWO SPACES

;GET INTEGER VALUE
;6 CHARS TO COMPUTE
sINITIALIZE VALUE
;SKIP TO ENTRY

;COMPUTE CHARACTER

;PLACE CHARACTER

;FINISHED ?

;LOOP UNTIL ALL 6 CHARS DONE
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GETINP:

GET.A:
GET.B:

GET.C:

GET.D:

GET.E:

GET.F:

GET.G:

SREAD:

CREAD:

CR.A:

CR.B:
RD.A:

RES3
RTS

"PAGE
SBTTL

SAV1
SAV2
MOV
MOV
MOV
SuB
BEQ
SuB
suB
SuB
SuB
SuB
suB
MOV
SuB
BR
MOVB
DEC
BGE
MOV

%7

;RESTORE %3
;FINISHED

INPUT FILE HANDLER

#INBUFF, %1
FBND, %2

%2 ,%0
#INBUFF , %0
GET.C
%0,C1
%0,C2
%0,P1

%0, P2

%0 , FBND
%0, LBND
I1BUFND, %0
%2 , %0
GET.B

%2)+, (%1)+

%0
GET.A
%1, IBUFND

;STRING BUFFER
;CURRENT POINTER

;BEGINNING OF CURRENT INSTRUCTION
;COMPUTE RELOCATION CONSTANT

;IF =0 - SKIP MOVING
;UPDATE POINTERS

;COMPUTE # OF CHARS TO MOVE

;GO START

;RELOCATE STRING
;MORE TO DO ?

;1IF SO - LOOP
;SAVE END POSITION

;GO READ NEW BLOCK OF STRING DATA

JSR
TST
BEQ
ERROR
MOV
MOVB
MOVB
MOVB
MOVB
MOVB
BR
MOV
MOV
MOV
BR
MOVB
CMP
BCS
.PRINT
MOV
IMP
DEC
BGE
MOV
RES2
RES1
RTS

%7 ,CREAD
RDERRF
GET.D
#42 .
IBUFND, %1
#SPC, (%1)+
#'E, (B1)+
#*N, (h1)+
#* 1, (w1)+
# L, (w1)+
GET.G
TWORDS,, %0
IBUFND, %1
#1BUFF, %2
GET.F

(%2)+, (h1)+
%1 ,#INBUFF+BFLEN

GET.F
#ERR47
SAVESP , %6
RENTER

%0

GET.E

%1, IBUFND

%7

;AN ERROR ?

;1IF NOT - SKIP
;/NO EN:z: FOUND/

;ADDRESS OF BUFFER
;PLACE * EN::*

;GO FINISH
;BYTES READ

;LAST ADDRESS
;ADDRESS OF READ DATA
;GO START MOVING

;MOVE BYTE

;END OF BUFFER

;1F NOT - SKIP

; INPUT BUFFER FULL
;RESET STACK

;TRY RESTART

;MORE TO MOVE ?

;1IF SO - LOOP

;SAVE LAST POSITION

;FINISHED

;BASIC READ BLOCK ROUTINE

MOVB
CLR
MoV
-READW
MOVB
BCS
INC
ASL
MoV
ADD
TSTB
BNE
DEC
BGT
BR
RTS
CMPB

#3, . 1ICHAN
-IBLK
#.1AREA, %0

@#52 ,RDERRF

RD.A

- I1BLK

%0

%0, TWORDS
- 1BUFF, %0
-(%0)
CR.B
TWORDS
CR.A
CREAD

%7
RDERRF, #1

;SET FOR FIRST INPUT CHANNEL

;AND BLOCK O
;SET UP FOR .READW

;SAVE ERROR FLAG
;BRANCH ON ERROR
;SET TO READ NEXT BLOCK
;MAKE BYTE COUNT

;SAVE COUNT

;FIND BUFFER LOCATION

;SCAN DATA FOR PARTIAL READ
;1IF NOT A "NULL® - GOOD DATA

;ELSE ONE LESS CHARACTER

IN READ DATA

;SCAN UNTIL BUFFER SEARCHED
;IF BUFFER EMPTY - READ ANOTHER

;FINISHED

;WHAT KIND OF ERROR

Page 3



mic2.mac

0OBJOUT:

OBJ.A:

OBJ.B:

WRITE:

WRT.A:
WRT.B:

WRT.C:

LSTOUT:

LST.A:

LST.B:

BEQ RD.B ;HARD READ ERROR
BGT RD.C ;CHANNEL INACTIVE

INCB . ICHAN :ELSE HIT EOF ON THIS FILE
CLR . 1BLK ;SO SET UP FOR NEXT INPUT FILE
BR CREAD ;TRY NEXT

_PRINT #ERR43

CLR TWORDS :NOTHING READ

RTS %7 ;FINISHED

-PAGE

.SBTTL OBJECT OUTPUT HANDLER

SAVL1

SAVL2

SAV3

MOV OWCNT , %3 ;GET CURRENT COUNT

ASL %3 ;MAKE BYTE COUNT

MOV (%2)+,0BIBUF (%3) ;STORE WORD

INC OWCNT ;UPDATE COUNT

CMP OWCNT, #256. ;1S 1T FULL ?

BCS 0BJ.B ;1IF NOT - SKIP

MOV #OAREA , %0 ;SET UP FOR .WRITW

JSR %7 ,WRITE ;GO WRITE BLOCK

CLR OWCNT ;RESET WORD COUNT

INC OBLK ;NEXT BLOCK

DEC %1 :MORE TO TRANSFER ?

BNE OBJ.A :IF SO - LOOP

RES3

RES2

RES1

RTS %5 ;CLEAR STACK AND RETURN

;BASIC WRITE BLOCK ROUTINE

JWRITW

BCC WRT.C ;NO ERROR - SKIP
TST 0#52 ;CHECK ERROR

BNE WRT.A ;BRANCH ON HARD ERROR
.PRINT #ERR44 :DEVICE FULL

BR WRT.B

_.PRINT #ERR45 ;HARD ERROR

MOV SAVESP, %6 ;RESET STACK

IMP RENTER :REMOVE FILES AND RESTART
RTS %7 ;RETURN IN LINE
-PAGE

.SBTTL LIST OUTPUT HANDLER

SAVL1

SAVL2

SAV3

BR LST.C ;GO CHECK ENTRY VALUES
MOV LBCNT, %3 ;GET BYTE COUNT
MOVB (%1),LSTBUF(%3) ;MOV BYTE TO BUFFER
INC LBCNT ;UPDATE COUNT

CMP LBCNT, #512. ;FULL ?

BCS LST.B :IF NOT - SKIP

ASR LBCNT :MAKE WORD COUNT
MOV #LAREA , %0 :SET UP FOR .WRITW
JSR %7 ,WRITE ;GO WRITE BLOCK

CLR LBCNT ;CLEAR BYTE COUNT
INC LBLK :NEXT BLOCK

CMPB  #LF, (%1)+ :END OF LINE ?

BNE LST.C :IF NOT - SKIP

INC LINCNT ;UPDATE LINE COUNT
CMP LINCNT,#LPAGE  ;ENOUGH LINES YET ?
BCS LST.C :IF NOT - SKIP

CLR LINCNT ;STARTING OVER

MOVB  #"+,PAGE+13 ;PAGE OVERFLOW

CALL  LSTOUT,#HDR,#PAGE-1

BITB  #1,LSTAT+1 :PRINTING TBLCON ?
BEQ LST.B1 ;IF NOT - SKIP

BITB  #1,LSTAT ;WANT TBLCON ?

BEQ LST.B1 :IF NOT - SKIP

CALL PNTLST ,#EHDR
CALL PNTLST ,#TBLCON
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LST.B1: BITB #2 ,LSTAT+1 ;PRINTING SBTTL ?
BEQ LST.B2 ;1IF NOT - SKIP
BITB #2 ,LSTAT ;WANT SOURCE ?
BEQ LST.B2 ;1IF NOT - SKIP

CALL PNTLST , #PAGE
CALL PNTLST ,#SBTTL

LST.B2: BITB #4 ,LSTAT+1 ;PRINTING TBLSYM ?
BEQ LST.B3 ;1IF NOT - SKIP
BITB #4 ,LSTAT ;WANT TBLSYM ?
BEQ LST.B3 ;1F NOT - SKIP

CALL PNTLST ,#EHDR
CALL PNTLST ,#TBLSYM
LST.B3: CALL PNTLST ,#EHDR

LST.C: CMP %2 ,%1 ;FINISHED ?
BCC LST.A :1IF NOT - LOOP
RES3
RES2
RES1
RTS %5 ;CLEAR STACK AND RETURN
-PAGE
.SBTTL LIST OUTPUT ERROR HANDLER
LSTERR: CMP ERRLOG,#ERRTBL  ;ANY ERRORS ?
BNE LSTR.A ;IF SO - SKIP
RTS %7 ;ELSE FINISHED
LSTR.A: CALL  PNTLST,#ERRSET
SAV1
MOV ERRLOG, %1 ;GET ADDRESS OF LAST ERROR
LSTR.B: CMP #ERRTBL , %1 ;ANY MORE ?
BEQ LSTR.C :IF NOT - SKIP
CALL  PNTLST,#ERRCDE ;**** ERROR
MOVB  —(%1),%0 ;GET CODE NUMBER
ASL %0 :MAKE WORD OFFSET
CALL  PNTLST,MSGTBL(%0)
BR LSTR.B ;LOOP FOR MORE
LSTR.C: MOV #ERRTBL,ERRLOG ;RESET ERROR STACK
RES1
RTS %7 :FINISHED
PNTLST: SAVL1
SAV2
MOV %1 ,%2 :SAVE FIRST BYTE ADDRESS
TSTB (1) ;=0 ?
BEQ PNTL.B ;IF SO - ONLY NEED CRLF
PNTL.A: TSTB 1)+ :SEARCH FOR - OR 0
BGT PNTL.A :SCAN UNTIL FOUND
suB #2,%1 ;LAST CHARACTER BEFORE - OR O
CALL  LSTOUT,%2,%1
TSTB  1(%1) ;0 OR -
BMI PNTL.C :IF - SKIP
PNTL.B: CALL  LSTOUT,#CRLFCH,#CRLFCH+1
PNTL.C: RES2
RES1
RTS %5 ;CLEAR STACK AND RETURN
-PAGE

.SBTTL BUILD TIME ROUTINE

BLDTIM: .GTIM #T .AREA,#TMH

SAVL1
SAV2
MOV #HRTBL , %2 :DATA TABLE
MOV #2,%0 ;THREE TERMS
BR BLDT.B ;GO TO ENTRY
BLDT.A: MOVB  #":,(%1)+ PLACE ":"
BLDT.B: MOVB  #"0,(%1)+ :SET TIMES TO 00
MOVB  #0, (%1)+
BR BLDT.D ;SKIP TO ENTRY
BLDT.C: INCB  -1(%1)
CMPB  -1(%1),#": ;OVERFLOWED ?
BCS BLDT.D :1IF NOT - SKIP
MOVB  #0,-1(%1) ;RESET COUNT
INCB  -2(%1)
BLDT.D: SUB 6(%2) , TML ;CHECK FOR DIGIT
SBC TMH
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BLDDAT:

BLDD.A:

BLDD.B:

BLDD.C:

BLDD.D:
BLDD.E:

BLDD.F:

DATTBL:

PNTSMT:

SuB
BPL

ADC
ADD
DEC

RES2
RES1
RTS

"PAGE
SBTTL

SAVL1
SAV2
-DATE
TST

ADD
MoV
BIC
MOVB
MOVB

INCB
CMPB
BCS
MOVB
INCB
DEC
BGE
MOVB
SUB

MoV
BIC
MOVB
MOVB

INCB
CMPB

MOVB
CMPB
BNE
MOVB
INCB
DEC
BGE
MOVB
ADD
ASH
BIC

MoV
ADD
ADD

MOVB
MOVB
MOVB
RES2
RES1
RTS

-NLIST
_ASCI11
-LIST
-EVEN

"PAGE
SBTTL

TWALT
BCC

(%2) , TMH
BLDT.C
6(%2) , TML
TMH
(%2)+, TMH
%0

BLDT.A

%5

DATE EVALUATION

%0

BLDD.F
#10,%1

%0, %2
#177740,%2
#°2, (%)
#°7,-1(%1)
BLDD.B
(%1)

1), #":
BLDD.B
#°0, (%1)
-1(%1)

%2

BLDD.A
#7—,-2(%1)
#10,%1
#-5,%0

%0, %2
#177740,%2
#SPC, (h1)+
#°0, (%1)
BLDD.E
(%1)

1), #":
BLDD.E
#°0, (%1)
#SPC,-1(%1)
BLDD.D
#°0,-1(%1)
-1(%1)

%2

BLDD.C

#* -, 1(%1)
#2,%1
#-5,%0
#177740,%0
%0

%0, %2

%0, %2

%0, %2
#DATTBL , %2
%2)+, (%1)+
%2)+, (%1)+
%2) , (%1)

%S

BIN

;LOOP IF RESULT STILL PLUS
;RESTORE TICKS

;ADD CARRY

;FINISHED ALL TERMS ?
;LOOP UNTIL FINISHED

;FINISHED

;GET DATE INFO

;DATE SET ?

;1F NOT - DO NOTHING
;END OF DATE STRING

;COPY INFO

;CLEAR ALL BUT YEAR

;PRESET

;GO TO ENTRY
;UPDATE YEAR

;DIGIT OVERFLOW ?
;1IF NOT - SKIP

;RESET DIGIT

sFINISHED ?

;LOOP UNTIL FINISHED

;PLACE "-"

;SHIFT DAY INTO PLACE

;MAKE COPY

;MASK ALL BUT DAY

;GO TO ENTRY
;UPDATE DAY

;DIGIT OVERFLOW ?
;1F NOT - SKIP

;RESET DIGIT

sFINISHED ?

;LOOP UNTIL FINISHED

;SHIFT MONTH

INTO POSITION

;MASK OUT ALL BUT MONTH

:3*[%0-1]

;GET TABLE ADDRESS
MOV INTO STRING

;FINISHED

/IJANFEBMARAPRMAY JUNJULAUGSEPOCTNOVDEC/

BIN

SYMBOL TABLE PRINTING

#1
PNTS_A

;LIST OUTPUT ?

;IF SO - SKIP
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RTS %7 ;ELSE FINISHED
PNTS.A: BIT #4 ,LSTAT ;CHECK 1F WANTED

BNE PNTS.B ;1IF SO - SKIP

RTS %7 ;ELSE FINISHED
PNTS.B: SAV1

SAV2

SAV3

SAV4

SAV5

MOVB #4 ,LSTAT+1 ; INDICATE TBLSYM

CLR LINCNT ;CLEAR LINE COUNTER

CALL LSTOUT ,#HDR ,#PAGE-1 ;PRINT HEADER FOR SYMBOL TABLE

CALL PNTLST ,#EHDR
CALL PNTLST ,#TBLSYM
CALL PNTLST ,#EHDR

MOV #SCNLOW,SCNTMP  ;SET LOWEST SYMBOL
PNTS.C: MOV #3,%2 ;SYMBOLS PER LINE
PNTS.D: CALL SCNJLG, SCNTMP

TST %0 ;A SYMBOL ?

BEQ PNTS.Z ;IF NOT - SKIP
PNTS.E: JSR %7 ,PNTSYM ;GO PRINT SYMBOL AND LOCATION

DEC %2 ;MORE PER LINE ?

BLE PNTS.F ;IF NOT - SKIP

CALL LSTOUT ,#SCNLOW, #SCNLOW+11

BR PNTS.D ;LOOP FOR MORE
PNTS.F: CALL LSTOUT ,#CRLFCH ,#CRLFCH+1

BR PNTS.C ;LOOP FOR MORE
PNTS.Z: CALL LSTOUT ,#CRLFCH ,#CRLFCH+1

MOV #SYMTBL , %0 ;POINT TO MPC

JSR %7 ,PNTSYM

CALL LSTOUT ,#CRLFCH ,#CRLFCH+1

RES5

RES4

RES3

RES2

RES1

RTS %7 ;FINISHED
PNTSYM: MOV %0, %1 ;SAVE LOCATION

ADD #7,%1 ;END OF SYMBOL

CALL LSTOUT , %0, %1

INC %1 ;POINT TO LOCATIOON

MOV #SCNVAL , %5 ;RESULT ADDRESS

JSR %7, ICONV6 ;GENERATE ASCI 1

CALL LSTOUT ,#SCNVAL , #SCNVAL+11

RTS %7 ;FINISHED
SCNJLG: SAV1

SAV2

SAV3

SAV4

CLR %0

CLR SCNTMP ;CLEAR TEMP

MOV #SYMTBL+12,SCNTM1 ;FIRST SYMBOL PAST MPC
SCNJ.A: MOV SCNTM1,%3 ;GET CURRENT ADDRESS

MOV 2(%5) ,%1 ;GET POINTER FROM CALLER

TST %3) ;END OF TABLE ?

BEQ SCNJ.Z ;IF SO NOTHING

CMPB 3)+, (w1)+ ;ONLY WANT STRINGS LARGER

BLO SCNJ.B ;LOWER

BHI SCNJ.C ;HIGHER

CMPB 3)+, (1) +

BLO SCNJ.B

BHI SCNJ.C

CMPB %3)+, (%1)+

BLO SCNJ.B

BHI SCNJ.C

CMPB %3)+, (%1)+

BLO SCNJ.B

BHI SCNJ.C

CMPB %3)+, (%1)+

BLO SCNJ.B

BHI SCNJ.C

CMPB 3)+, (1) +

BLO SCNJ.B

BHI SCNJ.C
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CMPB  (%3)+, (%1)+

BLO SCNJ.B
BHI SCNJ.C
CMPB %3)+, (%1)+
BHI SCNJ.C
SCNJ.B: ADD #12 ,SCNTM1 ;UPDATE TABLE ADDRESS
BR SCNJ.A ;CHECK ANOTHER
SCNJ.C: MoV SCNTMP , %4 ;DEFINED ?
BNE SCNJ.D ;IF SO - SKIP
MOV SCNTM1,%0 ;%0 IS CURRENT TERM
MOV %0, SCNTMP ;SAVE POINTER
BR SCNJ.B
SCNJ.D: MOV SCNTM1,%3 ;GET ADDRESS
CMPB %3)+, (Wa)+ ;ONLY WANT STRINGS LOWER
BHI SCNJ.B ;HIGHER
BLO SCNJ.E ;LOWER
CMPB %3)+, (%4)+
BHI SCNJ.B
BLO SCNJ.E
CMPB %3)+, (%4)+
BHI SCNJ.B
BLO SCNJ.E
CMPB %3)+, (%4)+
BHI SCNJ.B
BLO SCNJ.E
CMPB h3)+, (W4)+
BHI SCNJ.B
BLO SCNJ.E
CMPB %3)+, (%4)+
BHI SCNJ.B
BLO SCNJ.E
CMPB %3)+, (%4)+
BHI SCNJ.B
BLO SCNJ.E

CMPB  (%3)+, (%4)+
BHIS  SCNJ.B

SCNJ.E: MOV SCNTM1,%0 ;SAVE NEW POINTER
MoV %0 , SCNTMP ;SAVE FOR NEXT ENTRY
BR SCNJ.B ;LOOP FOR SOME MORE
SCNJ.Z: RES4
RES3
RES2
RES1
RTS %S ;FINISHED
-PAGE
_SBTTL INITIALIZATION OF TERMS
D20.: JSR %7 ,CLRSYM ;CLEAR SYMBOL TABLE
JSR %7 ,RSTII ;CLEAR 11 & IISTNG
MOV #12.,%0 ;CLEAR TITLE
MoV #TITLE, %1
D20.A: MOV #SPSP, (%1)+
DEC %0
BGT D20.A
CLR SBENTR ;CLEAR SUBTITLE ENTRY INDICATOR
CLRB SBTTL ;CLEAR SUBTITLES
CLRB SBTTL1
D20.B: CLR CDSTAT ;END OF LINE CLEARS
CLR VECT
CLR MwO
CLR Mw1
CLR Mw2
CLR MW3
CLR Mw4
CLR MWS
CLR MW6
CLR Mw7
RTS %7 ;FINISHED
D21.: MOV #SPSP ,PAGE+6 ;RESET PAGE COUNT
MoV #30440,PAGE+10
MoV #SPSP ,PAGE+12
MoV #ERRTBL ,ERRLOG
MOV #INBUFF , FBND
MoV #INBUFF, LBND
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CLR MPC
CLR C1
CLR Cc2
CLR P1
CLR P2
CLR ME
MOV #-1,VY
RTS %7 ;FINISHED
.PAGE
.SBTTL END OF LINE CHECKS
D45.: BIT #MCODE , CDSTAT ;NEED TO CHECK DEFAULTS ?
BEQ D45.G ;IF NOT - SKIP ALL
;DEFAULTS FOR AR:, CC:, PC:, & BR:
BIT #NR,CDSTAT ;NEED AR: ?
BNE D45_A ;IF NOT - SKIP
BIS #100,MWO ;SET AR: DEFAULT
D45_.A: BIT #NS,CDSTAT ;NEED CC: ?
BNE D45.B ;IF NOT - SKIP
BIS #30440 ,MW2 ;SET CC: DEFAULT
D45.B: BIT #NT ,CDSTAT ;NEED PC: ?
BNE D45.C ;IF NOT - SKIP
BIS #200,MW3 ;SET PC: DEFAULT
D45.C: BIT #NU,CDSTAT ;NEED BR: ?
BNE D45.D ;IF NOT - SKIP
BIS #100000, MW5 ;SET BR: DEFAULT
BIS #60 , MW4
;CHECK FOR CONFLICTS
D45.D: TST MW5 ;BIT <15>=1 : NO CONFLICT
BMI D45_F ;FOR SCRATCH REGISTERS & INTERRUPTS
BIT #M1 ,CDSTAT ; INTERRUPT CONFLICT ?
BEQ D45.E ;IF NOT - SKIP
ERROR #26.
D45.E: BIT #MS ,CDSTAT ;SCRATCH REGISTER CONFLICT ?
BEQ D45.F ;IF NOT - SKIP
ERROR #27 .
D45.F: TST Mw4 ;BIT <15>=0 : NO CONFLICT
BPL D45.G ;IF NONE - BRANCH
BIT #MP ,CDSTAT ;INST SEQ CONFLICT ?
BEQ D45.G ;IF NOT - SKIP
ERROR #28.
D45.G: RTS %7 sFINISHED
.PAGE
.SBTTL SEQUENCE SCANNER
; SCANS TEXT AND DETERMINES THE STRING BOUNDS
; FOR SEQUENCE TERMS
; P1 P2
; 1 1
; FRo . . . AR:
; 1 |
; C1 Cc2
D50.: MOV c2,P1 ;SHIFT POINTERS
MOV p2,C1
MOV P2,LBND ;TEXT EVALUATED TO LBND
D50.A: CALL FSBR64 ,P1, IBUFND,#COLON
TST %0 ;FIND ":" - SKIP
BNE D50.B ;IF FOUND ":* - SKIP
JSR %7 ,GETINP ;ELSE NEED NEW INPUT
BR D50.A ;NOW RESCAN FOR *:*
D50.B: MOV %0,C2 ;SAVE POSITION OF *:*
SUB #2 ,%0
MOV %0, P2 ;SAVE NEW POSITION
TST P1 ;AT START UP ?
BEQ D50. ;IF SO - LOOP ONCE !
MOV C1,%0
DEC %0
CALL FSBR74 ,%0,P1,#STRING
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CALL SCAN2B ,#SEQTBL ,#STRING

TST ER ;VALID SEQUENCE ?

BEQ D50.C ;1IF SO - SKIP

ERROR  #1

BR D50. ;GO TRY AGAIN
D50.C: MOV %0, .SC ;SAVE SEQUENCE CODE

RTS %7 ;FINISHED

;EVALUATION DISPATCH ROUTINE

EVAL: MoV -SC,%0 ;GET SEQUENCE #
DEC %0
ASL %0 ;MAKE INTO WORD OFFSET
JSR %7 ,@SEQEVL(%0) ;DO SELECTED SEQUENCE
RTS %7 ;FINISHED

> ADDRESS TABLE

SEQEVL: .WORD D150. ;CM:
-WORD D120. ;AR:
-WORD D125. ;CC:
-WORD D130. ;PC:
-WORD D135. ;10:
-WORD D140. ;BR:
-WORD D145. ;SP:
-WORD D170. SIN:
-WORD D175. sMA:
-WORD D180. ;PS:
-WORD D190. S Mw:
-WORD D185. ;VE:

-WORD 0
-WORD 0
-WORD 0
-WORD D155. SEN:
-WORD D105. ekl

-WORD -PG ;PG:
-WORD 1T STT:
-WORD .SB ;SB:
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-PAGE
.SBTTL INTERNAL ERROR HANDLERS

TALYER: MOVB %0 , @ERRLOG ;SAVE ERROR CODE

CMP ERRLOG,#ERRTBL+5. ;ALLOW ONLY 10 ENTRIES

BCC .TALY1 ;SKIP IF AT END

INC ERRLOG ;UPDATE ADDRESS
-TALY1: MOV #ERCNT2+1,%0 ;ERROR COUNT ADDRESS

INCB (%0) ;UPDATE COUNT

CMPB #79, (%0) ;DIGIT OVERFLOW ?

BHIS -TALY3 ;1F NOT - SKIP

MOVB #70, (%0) ;RESET DIGIT

CMPB #SPC, - (%0) ;A SPACE ?

BNE -TALY2 ;1F NOT - SKIP

MOVB #70, (%0) ;SET DIGIT =0
-TALY2: INCB (%0) ;UPDATE COUNT
-TALY3: RTS %7 ;RETURN
PNTERR: SAV1

MoV ERRLOG, %1 ;GET ERROR ADDRESS LIST
PNT.A: CMP #ERRTBL ,%1 ;ANY ERRORS TO REPORT ?

BEQ PNT.B ;1F NOT - SKIP

-PRINT #ERRCDE

MOVB -(%1) ,%0 ;GET ERROR #

ASL %0 ;MAKE WORD OFFSET

-PRINT MSGTBL(%0) ;PRINT THE MESSAGE

BR PNT.A ;LOOP TO CHECK FOR MORE
PNT.B: MOV #ERRTBL ,ERRLOG ;RESET ADDRESS LIST

RES1

RTS %7 ;FINISHED
MSGTBL: .WORD ERRO

-WORD ERR1

-WORD ERR2

-WORD ERR3

-WORD ERR4

-WORD ERRS

-WORD ERR6

-WORD ERR7

-WORD ERR8

-WORD ERR9

-WORD ERR10

-WORD ERR11

-WORD ERR12

-WORD ERR13

-WORD ERR14

-WORD ERR15

-WORD ERR16

-WORD ERR17

-WORD ERR18

-WORD ERR19

-WORD ERR20

-WORD ERR21

-WORD ERR22

-WORD ERR23

-WORD ERR24

-WORD ERR25

-WORD ERR26

-WORD ERR27

-WORD ERR28

-WORD ERR29

-WORD ERR30

-WORD ERR31

-WORD ERR32

-WORD ERR33

-WORD ERR34

-WORD ERR35

-WORD ERR36

-WORD ERR37

-WORD ERR38

-WORD ERR39

-WORD ERR40

-WORD ERR41

-WORD ERR42

-WORD ERR43

-WORD ERR44

Page 1



mic3.mac

-WORD

INLIST
ERRSET: .ASCIZ
ERRCDE: .ASCII

ERRO: -ASCI1Z
ERR1: -ASCI1Z
ERR2: -ASCI1Z
ERR3: -.ASCI1Z
ERR4: -ASCI1Z
ERRS: -ASCI1Z
ERRG: -ASCI1Z
ERR7: .ASCI1Z
ERR8: -ASCI1Z
ERRO: -ASCI1Z

ERR10: .ASCIzZ
ERR11: .ASCIZ
ERR12: _ASCIZ
ERR13: _ASCIZ
ERR14: _ASCIz
ERR15: .ASCIzZ
ERR16: _ASCIZ
ERR17: _ASCIZ
ERR18: _ASCIz
ERR19: .ASCIZ
ERR20: _ASCIZ
ERR21: _ASCIZ
ERR22: _ASCIzZ
ERR23: .ASCIZ
ERR24: _ASCIZ
ERR25: _ASCIZ
ERR26: .ASCIzZ
ERR27: .ASCIZ
ERR28: _ASCIZ
ERR29: _ASCIZ
ERR30: .ASCIzZ
ERR31: .ASCIzZ
ERR32: _ASCIZ
ERR33: _ASCIZ
ERR34: _ASCIz
ERR35: .ASCIzZ
ERR36: _ASCIZ
ERR37: _ASCII
ERR38: _ASCIz
ERR39: .ASCIZ
ERR40: _ASCIZ
ERR41: _ASCIZ
ERR42: _ASCIz
ERR43: _.ASCIzZ
ERR44: _ASCIZ
ERR45: _ASCIZ
ERR46: _ASCIzZ
ERR47: .ASCIZ
ERR48: _ASCIZ
ERR49: _ASCIZ
ERR50: .ASCIzZ
ERR51: .ASCIZ
-EVEN
-LIST

"PAGE
_SBTTL

$

PLCSYM: SAVL1

ERR45
ERR46
ERR47
ERR48
ERR49
ERR50
ERR51

BIN

//

/**** ERROR: /<200>

/UNDEFINED ERROR MESSAGE/

/INVALID SEQUENCE CODE/

/NAME NOT IN SYMBOL TABLE/

/INVALID ARITHMETIC OR LOGICAL OPERATION/
/CONDITION CODES NOT ALLOWED/

/MISSING EQUIVALENCE/

/NOT C,V,Z, OR N/

/NON EXISTENT CODE/

/INVALID TERMINATOR/

*INVALID 1/0 OPERATOR*

/NO MATCHING ") FOUND/

/NON EXISTANT BRANCH/

/NO MATCHING "]" FOUND/

/NO MATCHING ">" FOUND/

/MISSING DELIMITER/

/INVALID VECTOR DESIGNATION/

/GROUP ADDRESS ERROR/

/NOT MWO-MW7/

/A WRITE INTO B-REGISTER MUST BE SPECIFIED/
/INVALID SHIFT TERM/

/TWO DIFFERENT RA®"S/

/TWO DIFFERENT RB*"S/

/TWO DIFFERENT DATA PORTS/

/MULTIPLE EXTERNAL REGISTERS SPECIFIED/

/AN R SHIFT MUST BE SPECIFIED WITH A Q SHIFT/
/SHIFT OPERATION NOT ALLOWED/

/INTERRUPT CONTROL NOT ALLOWED DURING BRANCH/
/SCRATCH REGISTER USE NOT ALLOWED DURING BRANCH/
*INTERNAL PRIORITY CONTROL NOT ALLOWED DURING 1/0*
/SYMBOL TABLE FULL/

/NO NAME/

/MUST BE AN OCTAL CONSTANT/

/NOT A OR B PORT/

/WRITE TO Q-REG NOT ALLOWED/

/LABLE USED MORE THAN ONCE/

/R & Q SHIFTS NOT ALLOWED WITH WRITE Q-REG/
/B-REG WRITE NOT ALLOWED WITH WRITE Q-REG/
//

//

//

/?NO INPUT FILE?/

/?BAD FILE?/

/NO EN:: FOUND/

/HARD ERROR ON READ/

<CR><LF>/?DEVICE FULL?/

<CR><LF>/HARD ERROR ON WRITE/

/VECTOR GROUP NOT 0-7/

/INPUT BUFFER OVERFLOW/

/?BAD SWITCH?/

/?1LLEGAL COMMAND?/

/?NO DEVICE?/

/?CSIGEN ERROR?/

BIN

ENTER NAME INTO SYMBOL TABLE ROUTINE

CALL PLCSYM,#STRING, VAL
ROUTINE CHECKS SYMBOL TABLE FOR "STRING®" AND SET"S
ER FLAG IF ALREADY THERE AND GIVES IT THE NEW VAL.
IF NAME 1S NEW THE "STRING® IS ADDED
TO THE TABLE AND GIVEN THE VALUE VAL

Page 2



mic3.mac

SAV2
MOV #SYMTBL , %2 ;LOCATION OF TABLE
PLC.A: CMP 1), (%2) ;CHECK FOR A MATCH
BNE PLC.B
CMP 2(%1),2(%2)
BNE PLC.B
CMP 4(%1) ,4(%2)
BNE PLC.B
CMP 6(%1),6(%2)
BNE PLC.B
MOV 4(%5) ,10(%2) ;SAVE NEW VAL
MOV #1,ER ;INDICATE ALLREADY HERE
BR PLC.D ;GO FINISH
PLC.B: ADD #12,%2 ;UPDATE TABLE ADDRESS
CMP %2 , #SYMEND :END OF TABLE ?
BCS PLC.C :SKIP IF NOT
ERROR  #29.
BR PLC.D ;GO FINISH
PLC.C: TST %2) :EMPTY SPACE ?
BNE PLC.A :IF NOT - CONTINUE SCANNING TABLE
MOV %1)+, (%2)+ ;ELSE FOUND SPOT
MOV 1)+, (h2)+ ;AND SAVING SYMBOL
MOV %)+, (%2)+
MOV %)+, (%2)+
MOV 4(%5) , (%2) ;SAVE VAL IN TABLE
CLR ER :NO ERROR
PLC.D: RES2
RES1
RTS %5
-PAGE
_SBTTL CLEAR SYMBOL TABLE ROUTINE
CLRSYM: MOV #MPC , %0 ;INITIALIZE MPC TO END
CLR.A: CLR (%0)+ :CLEAR AREA
CMP %0 , #SYMEND ;AT END ?
BCS CLR.A ;LOOP UNTIL ALL CLEARED
RTS %7 :FINISHED
-PAGE

.SBTTL BEFTBL AND AFRTBL SCAN ROUTINE

CALL EQLSCN,#TABLE,#STRING
SCANS TABLE FOR A MATCH WITH SPECIFIED STRING
LOADS CW & OF

EQLSCN: SAVL1

SAV2
SAV3
EQL.A: MOV %1 ,%3 ;%3 IS ADDRESS POINTER
MOV 4(%5) , %2 ;POINT AT STRING
CMP %3)+, (%2)+ ;CHECK FOR MATCH
BNE EQL.B
CMP w3+, (2)+
BNE EQL.B
CMP %3)+, (%2)+
BNE EQL.B
MOV %3)+,CW ;ELSE FOUND MATCH
MOV (%3) ,%0 ;SAVE RESULT IN CW & OF
MOV %0, OF
EQL.X: RES3 ;RESTORE REGISTERS
RES2
RES1
RTS %5
EQL.B: ADD #12,%1 ;UPDATE ADDRESS IN TABLE
TST 1) ;=0 ?
BNE EQL.A ;IF NOT - LOOP AGAIN
CLR Cw
CLR OF
CLR %0
BR EQL.X ;GO FINISH UP
-PAGE

.SBTTL 2,4,6, AND 8 BYTE SCAN ROUTINES

CALL SCAN2B ,#TABLE ,#STRING
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SAME FORM FOR SCAN4B,SCAN6B, AND SCAN8B
TABLE IS A TABLE ADDRESS AND STRING IS
THE SEARCH STRING

SCAN2B: SAVL1

SAVL2
MOV #SPSP , %0 ;DOUBLE SPACE
SCN2.A: CMP 1), (%2) ;SEARCH FOR MATCH
BNE SCN2.C
CMP 2(%2) ,%0 ;REST MUST BE SPACES
BNE SCN2.C
CMP 4(%2) ,%0
BNE SCN2-.C
CMP 6(%2) , %0
BNE SCN2.C
MOV 2(%1) ,%0 ;SAVE RESULT
CLR ER ;NO ERROR
SCN2.B: RES2
RES1
RTS %5
SCN2.C: ADD #4, %1 ;UPDATE ADDRESS
TST (%1) ;END OF TABLE ?
BNE SCN2.A ;LOOP UNTIL FINISHED
CLR %0 ;RESULT
MOV #1,ER ;SET ERROR FLAG
BR SCN2.B ;GO FINISH UP
SCAN4B: SAVL1
SAVL2
MOV #SPSP , %0 ;DOUBLE SPACE
SCN4.A: CMP 1), (%2) :SEARCH FOR MATCH
BNE SCN4.C
CMP 2(%1),2(%2)
BNE SCN4.C
CMP 4(%2) ,%0 ;REST MUST BE SPACES
BNE SCN4.C
CMP 6(%2) , %0
BNE SCN4.C
MOV 4(%1) ,%0 :SAVE RESULT
CLR ER :NO ERROR
SCN4_B: RES2
RES1
RTS %5
SCN4.C: ADD #6,%1 ;UPDATE ADDRESS
TST (%1) ;END OF TABLE ?
BNE SCN4_A ;LOOP UNTIL END
CLR %0 :RESULT
MOV #1,ER ;SET ERROR
BR SCN4.B ;GO FINISH UP
SCAN6B: SAVL1
SAVL2
MOV #SPSP , %0 ;DOUBLE SPACE
SCN6.A: CMP 1), (%2) ;SEARCH FOR MATCH
BNE SCN6.C
CMP 2(%1),2(%2)
BNE SCN6.-C
CMP 4(%1) ,4(%2)
BNE SCN6.C
CMP 6(%2) , %0 ;MUST BE SPACES
BNE SCN6-.C
MOV 6(%1) ,%0 ;RESULT
CLR ER :NO ERROR
SCN6.B: RES2
RES1
RTS %5
SCN6.C: ADD #10,%1 ;UPDATE TABLE ADDRESS
TST (%1) ;END OF TABLE ?
BNE SCN6.A ;LOOP UNTIL END
CLR %0 :RESULT
MOV #1,ER :SET ERROR FLAG
BR SCN6.B
SCANSB: SAVL1
SAVL2
SCN8.A: CMP 1), (%2) ;SEARCH FOR MATCH
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BNE SCN8.C
CMP 2(%1),2(%2)
BNE SCN8.C
CMP 4(%1) ,4(%2)
BNE SCN8.C
CMP 6(%1),6(%2)
BNE SCN8.C
MOV 10(%1) ,%0 ;RESULT
CLR ER :NO ERROR
SCN8.B: RES2
RES1
RTS %5
SCN8.C: ADD #12,%1 ;UPDATE TABLE ADDRESS
TST (1) ;END OF TABLE ?
BNE SCN8.A ;LOOP UNTIL FINISHED
CLR %0 ;RESULT
MOV #1,ER ;SET ERROR FLAG
BR SCN8.B ;GO FINISH UP
-PAGE
.SBTTL FSBR60
; ENTRY - CALL  FSBR60, FIRST, LAST, #GP, #SYMBS
; SCANS STRING FOR COMMA®™S AND
; GENERATES SYMBOLS BRACKETTED
; BY COMMA*™S
: RETURNS WITH SYMBOL STRINGS IN SYMBS
; AND THE ADDRESS OF EACH SYMBOL IN
; GP(C)
FSBR60: SAVL1 :SAVE REGISTER AND GET DATA
SAVL2
SAVL3
SAVL4
CALL  FSBR70,%1,%2,%3
MOV %0, %1 ;SAVE COUNT
MOV %0, (%3)+ ;SAVE COUNT IN GP
BEQ .60B :1IF NONE - FINISHED
_.60A: CALL  FSBR74, (%3)+,2(%3),%4
MOV %4, -2(%3) ;PLACE ADDRESS IN GP
ADD #10, %4 ;8. BYTES PER SYMBOL
DEC %1 ;GOT ALL SYMBOLS ?
BGT .60A ;LOOP UNTIL ALL FOUND
.60B:  RES4 ;RESTORE REGISTERS
RES3
RES2
RES1
RTS %5 ;RETURN & CLEAR STACK
.PAGE
.SBTTL FSBR64
; ENTRY - CALL  FSBR64, FIRST, LAST, CHAR
; SEARCH FOR OCCURENCE OF CHARACTER
: %0 = ADDRESS OF CHARACTER IF FOUND
; ELSE %0 = O IF NOT FOUND
FSBR64: SAVL1 ;SAVE AND GET DATA
SAVL2
SAVL3
INC %1 sFIRST+1
DEC %2 ;LAST-1
BR .64B ;GO TO ENTRY POINT
_64A:  CMPB  (%1),%3 :THIS THE CHARACTER ?
BEQ .64C :1IF SO - FINISHED
INC %1 ;UPDATE ADDRESS
.64B:  CMP %2, %1 :END OF SCAN ?
BCC .64A ;LOOP UNTIL FINISHED
CLR %1 :NOTHING FOUND
.64C: MOV %1 ,%0 ;RETURN CHARACTER LOCATION
RES3 :RESTORE REGISTERS
RES2
RES1
RTS %5 ;RETURN & CLEAR STACK
-PAGE
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FSBR70:

. 70A:

.70B:

FSBR74:

_T4A:

.74B:
.74C:

SBTTL FSBR70

: ENTRY - CALL  FSBR70, FIRST, LAST, #GP

; SEARCH FOR MULTIPLE OCCURENCES OF *,*
; FIRST VALUE IS A VIRTUAL *,*

; LAST VALUE IS A VIRTUAL =,"

: GP IS THE NUMBER OF TERMS

; FOLLOWING VALUES ARE LOCATIONS OF ="
SAVL1 ;SAVE AND GET DATA

SAVL2

SAVL3

SAV4 :SAVE %4

MOV %3, %4 :SAVE #GP

MOV #1, (%3)+ ;SET COUNT = 1

MOV %1, (%3)+ ;SET FIRST POINTER

CALL  FSBR64, %1,%2,#COMMA

TST %0 ;CHARACTER FOUND ?

BEQ .70B :BRANCH IF NONE FOUND

MOV %0, (%3)+ ;ELSE SAVE POSITION OF CHARACTER
MOV %0, %1 :SCAN REMAINDER OF STRING
INC (%4) ;UPDATE TERM COUNT

BR _70A :SCAN

MOV %2, (%3) ;SAVE LAST POINTER

MOV (%4) ,%0 ;RETURN # OF TERMS

RES4 ;RESTORE REGISTERS

RES3

RES2

RES1

RTS %5 ;RETURN & CLEAR STACK

-PAGE

.SBTTL FSBR74

; ENTRY - CALL  FSBR74, FIRST, LAST, #STRING
; GENERATES A SYMBOL FROM THE INPUT STRING
; WITH UPTO 8 CHARACTERS FOLLOWED BY SPACES
; %0 = 0 IF NO SYMBOL IS FOUND

; ~1,SP,CR, AND LF CHARACTERS ARE STRIPPED
SAVL1 ;SAVE AND GET DATA

SAVL2

SAVL3

INC %1 sFIRST+1

DEC %2 ;LAST-1

SAV4 :SAVE %4

MOV %3, %4

MOV #SPSP, %0 ;DOUBLE SPACE

MOV %0, (%3)+ ;SET SYMBOL TO / /
MOV %0, (%3)+

MOV %0, (%3)+

MOV %0, (%3)

MOV %4 ,%3

ADD #10,%4 ;8. BYTES IN THE SYMBOL

BR .74C ;CHECK END OF SCAN

CMPB (%1) ,#CTRL.1 A AL ?

BEQ .74B ;SKIP THESE CHARACTERS 1!
CMPB (%1) ,#SPC

BEQ 74B

CMPB (%1) ,#CR

BEQ .74B

CMPB (%1) ,#LF

BEQ .74B

MOVB 1), (%3)+ ;ELSE SAVE CHARACTER

CMP %3, %4 ;END OF STRING ?

BCS .74B ;IF SO - SKIP

DEC %3 :RESET POINTER

INC %1 ;UPDATE ADDRESS

CMP %2 ,%1 ;END OF SCAN ?

BCC L74A ;LOOP UNTIL END

MOVB  @6(%5),%0

suB #SPC , %0 ;%0 = 0 IF NO SYMBOL

RES4 ;RESTORE REGISTERS

RES3

RES2

RES1
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FSBR80:

-80A:

-80B:

.80cC:
.80D:

FSBR9O0:

RTS

”PAGE
_SBTTL

SAVL1
SAVL2
MOV

CLR
INC
CMP

MOV
CMPB
BEQ

CMPB
BEQ
INC
CMPB
BEQ
INC
CMPB

INC
CMPB
BEQ

CMPB
BEQ
INC
CMPB
BEQ
INC
CMPB

INC
CMPB
BEQ

CMPB
BNE
MoV
MOV
RES2
RES1
RTS

"PAGE
SBTTL

SAVL1
SAVL2

CLR
CALL
MoV

BNE

%S

;RETURN & CLEAR STACK

FSBRSO

ENTRY - CALL  FSBR80, FIRST, LAST
SCANS UNTIL A TERMINATION CHARACTER IS FOUND
RETURNS WITH VALUE OF TERMINATION IN TV AND %O
AND ADDRESS OF CHARACTER IN TX
IF NONE FOUND %0 = O AND TX = LAST

;SAVE AND GET DATA

%2,TX ;SET TX = LAST

%2 ;LAST-1

%0 ;SAY NONE FOUND

%1 ;UPDATE ADDRESS

%2 ,%1 ;END OF SCAN ?

.80D :IF SO - BRANCH

#13,%0 ;SET CHARACTER VALUE

(%1) ,#COMMA

.80C

%0

(%1) , #EQUAL

.80C

%0

(%1) ,#LTPARN

.80C

%0

(%1) ,#RTPARN

.80C

%0

(%1) , #LFTBKT

.80C

%0

(%1) ,#RTBKT

.80C

%0

(%1) ,#LFTANG

.80C

%0

(%1) ,#RTANG

.80C

%0

(%1) , #MINUS

.80C

%0

(%1) ,#PLUS

.80A ;1F NOTHING FOUND GO SCAN NEXT CHARACTER

%1,TX :SAVE CHARACTER POSITION

%0, TV :SAVE CHARACTER VALUE

;RESTORE REGISTERS

%5 ;RETURN & CLEAR STACK

FSBR90

CALL  FSBR9O,FIRST,LAST

RETURNS THE VALUE OF THE BRACKETED STRING

XXX + NNN

WHERE XXX 1S A SYMBOL NAME OR .

AND NNN

IS AN OCTAL CONSTANT

A - SIGN MAY BE USED FOR THE + SIGN

RESULT LEFT IN %0

NW
NZ

;INIT VALUES

FSBR64 ,%1,%2 ,#PLUS

#1,ND
%0 ,NE
-90A

;SAY T+*
;SAVE POSITION
;IF "+% FOUND - BRANCH
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.90A:

.90B:

-90cC:

.90D:

.90E:
.90F:

-90G:

D120.:

CALL FSBR64 ,%1,%2 , #MINUS

MoV #-1,ND ;SAY "-*

MOV %0 ,NE ;SAVE POSITION

BNE -90A ;IF "-7 FOUND - BRANCH
CLR ND ;SAY NO CONSTANT FOUND
MOV %2 ,NE ;DUMPY POSITION

CALL FSBR74,%1 ,NE,#STRING

TST %0 ;SYMBOL FOUND ?

BEQ -90B ;1IF NOT - SKIP

CALL SCAN8B ,#SYMTBL ,#STRING

MOV %0 , NW ;SAVE VALUE

TST ER ;SYMBOL THERE ?

BEQ -90B ;1IF SO - SKIP

ERROR  #2 ;NO SYMBOL

TST ND ;CONSTANT TO EVALUATE ?
BEQ -90F ;1IF NOT - SKIP

CALL FSBR74 ,NE, %2 ,#STRING

SAV1

MOV #STRING, %1 ;POINTER TO STRING
CMPB #SPC, (%1) ;CHECK FOR END OF STRING
BEQ -90E ;1IF SO - BRANCH

CMP #STRING+10, %1 ;END OF TABLE ?

BEQ -90E ;1F SO - BRANCH

MOVB (%1)+,%0 ;GET CHARACTER

SuUB #60,%0 ;MAKE INTO VALUE

BMI -90D ;<0

CMP %0 ,#70 ;CHECK RANGE

BCC -90D > 7

MoV %0, - (%6) ;SAVE %0

MoV NZ, %0 ;GET VALUE

ASH #3,%0 ;8.*NZ

ADD (%6)+,%0 ;ADD VALUE

MoV %0 ,NZ ;SAVE RESULT

BR .90C ;LOOP

ERROR  #31.

CLR NZ ;RESULT=0

RES1

MoV NZ, %0 ;GET CONSTANT VALUE
TST ND ;CHECK SIGN

BPL -90G ;SKIP IF "+*

NEG %0 ;MAKE NEGATIVE

ADD NW, %0 ;ADD IN SYMBOL VALUE
RES2

RES1

RTS %S ;RETURN AND CLEAR STACK
-PAGE

_SBTTL ARITHMETIC AND LOGICAL EVALUATION
BIS #MCODE+NR,CDSTAT ;MCODE & AR:
CLR EQ ;RESET VARIABLES

CLR PK

CLR PA

CLR PB

CLR DP

CLR NI

CLR NJ

JSR %7,RSTII ;RESET 11 & IISTTNG

CFIND ALL COMMAS
CALL  FSBR70,P1,P2,#GP

;EXECUTE D121. FOR EACH TERM

GTIVAL #GP,#1,#0 ;GET GP(1)
MOV %0, NL :SAVE GP(1)
FOR NA,#1,GP,D121. ;FOR NA=1,GP; DO D121.

;FINISH SCAN & CHECK FOR ERRORS
;CHECK NUMBER OF = *S

CMP EQ,#2 :2 OF THEM ?
BCS D120.D *IF LESS THAN 2 — BRANCH
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D120.A:

D120.B:

D120.C:

D120.D:

D120.E:

D120.F:

D120.G:

D120.H:

D120.1:

D120.J:

D120.K:

D120.L:

D120.M:

D120.N:

D121.:

;FINAL CHECKS FOR TWO = SIGNS

BIT #NO+NM, CDSTAT ;R & Q SHIFTS NOT ALLOWED
BEQ D120.A

ERROR  #25.

BIT #QR,CDSTAT ;NO Q WRITES

BEQ D120.B

ERROR  #33.

BIT #NP ,CDSTAT ;NEED WRITE TO B-REG
BNE D120.C

ERROR  #18.

BIC #700,MWO

BIS #200,MWO0 ;SET CONTROL BITS
RTS %7 ;FINISHED

;FINAL CHECKS FOR LESS THAN TWO = SIGNS

BIT #NM, CDSTAT ;AN R-SHIFT ?

BNE D120.E

BIT #QR,CDSTAT ;WRITE TO Q-REG ?
BNE D120. 1

BIT #NO, CDSTAT ;A Q-SHIFT ?

BNE D120.L

BIT #NP, CDSTAT ;WRITE TO B-REG ?
BNE D120.N

BIS #100 , MWO ;DEFAULT NO-OP
RTS %7 :FINISHED
;R-SHIFT CHECKS

BIT #NO, CDSTAT :Q-SHIFT ?

BEQ D120.F

BIC #100, MWO ;ALLOW Q-SHIFT
BIT #QR,CDSTAT {WRITE TO Q ?

BEQ D120.G

ERROR  #33. ;WRITE TO Q NOT ALLOWED
BIT #NP, CDSTAT :NEED A WRITE TO B-REG
BNE D120.H

ERROR  #18.

RTS %7 ;FINISHED

*WRITE TO Q-REG CHECKS

BIT

#NP ,CDSTAT sWRITE TO B-REG NOT ALLOWED
BEQ D120.J
ERROR  #36.
BIT #NM+NO, CDSTAT ;R & Q SHIFTS NOT ALLOWED
BEQ D120.K
ERROR  #35.
RTS %7 ;FINISHED

;ERROR IN Q SHIFT

ERROR  #24. ;NEED R-SHIFT

BIT #NP ,CDSTAT ;WRITE TO B-REG NEEDED
BNE D120.M

ERROR  #18.

RTS %7 ;FINISHED

SWRITE TO B-REG

BIS #300 , MWO :SET CONTROL BITS
RTS %7 *FINISHED

"PAGE

"SBTTL BEFORE AND AFTER "=" EVALUATION
SAV1

CLR PK :HASH CODE = 0

:GET GP(NA) & GP(NA+1)

MOV

NL,NF ;SET FIRST
GTIVAL #GP,NA,#1 ;GET GP(NA+1)
MOV %0, NL ;LAST
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;FIND EQUAL SIGNS
CALL FSBR64 ,NF ,NL , #EQUAL

MoV %0 ,NH ;EQUAL SIGN POSITION
BEQ D121.A ;1F NONE FOUND - SKIP
INC EQ ;ELSE UPDATE COUNTER
MOV #-1,NQ ;SAY BEFORE "=*

MoV NF, %0

INC %0 ;FIRST+1

MoV NH, %1

DEC %1 ;LAST-1

;EVALUATE HASH CODES FOR TERMS

FOR NC,%0,%1,D122.

CHK11 ;CHECK 11 FOR EVALUATION
CLR PK ;CLEAR HASH CODE

MoV NH, NF ;NOW AFTER "="

;AFTER "=" EVALUATION

D121.A: MOV #1,NQ JAFTER *=*
MOV NF, %0
INC %0 ;FIRST+1
MoV NL, %1
DEC %1 ;LAST-1

;EVALUATE HASH CODES FOR TERMS

FOR NC, %0, %1,D122.
CHKI 1 :CHECK 11 FOR EVALUATION

;FINISH UP EVALUATION

CMP EQ,#2 ;SECOND PASS THIS SEGMENT

BEQ D121.D ;DONOT SET ARITHMETIC CODES 1!

TST PK ;ANY CODE TO EVALUATE ?

BEQ D121.D ;1F NOT - SKIP

MOV #ARTABL , %0 ;ADDRESS OF TABLE
D121.B: CMP (%0),PK THIS IT 2

BEQ D121.C ;1IF SO - SKIP

ADD #4 ,%0 ;UPDATE ADDRESS

TST (%0) ;END OF TABLE ?

BNE D121.B ;LOOP IF NOT

ERROR  #3 ;NOT FOUND

BR D121.D
D121.C: BIS 2(%0) ,Mwo ;SET CONTROL BITS
D121.D: RES1

RTS %7 ;FINISHED

-PAGE

.SBTTL HASH CODE GENERATION
D122.: SAVil

SAV2

MOVB @NC, %1 ;GET CHARACTER

MoV #1ISTNG, %2 ;STRING ADDRESS

;CHECK FOR TERMINATION DELIMITERS

CMPB  %1,#CTRL. I ;CHECK FOR ~I1,SP,CR,LF
BEQ D122_A
CMPB  %1,#SPC
BEQ D122_A
CMPB  %1,#CR
BEQ D122_A
CMPB  %1,#LF
BNE D122.B ;NOT DELIMITERS
D122.A: CHKII ;CHECK 11 FOR EVALUATION
BR D122.Z ;GO FINISH

ZCHECK FOR "+"

D122.B: CMPB %1 ,#PLUS ;CHECK FOR "+*
BNE D122.C ;1F NOT - SKIP
CHK11 ;CHECK 11 FOR EVALUATION
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UPDTPK #1 -UPDATE HASHCODE
BR D122.7 GO FINISH
ZCHECK FOR "-*
D122.C: CMPB  %1,#MINUS :CHECK FOR "-*
BNE D122.D JIF NOT - SKIP
CHKI I ZCHECK 11 FOR EVALUATION
UPDTPK  #2 UPDATE HASH CODE
BR D122.7 GO FINISH
ZCHECK FOR ":*
D122.D: CMPB  %1,#SMICLN :CHECK FOR ":"
BNE D122 .E JIF NOT - SKIP
CHKI I ZCHECK 11 FOR EVALUATION
INO PK UPDATE I
BR D122.7 GO FINISH
ZCHECK FOR "/*
D122.E: CMPB  %1,#DIVIDE :CHECK FOR /"
BNE D122 .F JIF NOT - SKIP
CHKI I ZCHECK 11 FOR EVALUATION
UPDTPK #11 UPDATE HASH CODE
BR D122.7 GO FINISH
CHECK FOR "[*
D122.F: CMPB  %1,#LFTBKT :CHECK FOR "[*
BNE D122.G -1F NOT - SKIP
JSR %7,D223. DO ROUTINE
UPDTPK #5 UPDATE HASH CODE
JSR %7 ,RSTII ZCLEAR Il & IISTNG
BR D122.7 GO FINISH
*CHECK FOR ("
D122.G: CMPB  %1,#LTPARN :CHECK FOR ("
BNE D122 _H JIF NOT - SKIP
JSR %7,D123. GO EVALUATE
INO HASH CODE UPDATE
BR D122.7 GO FINISH
ZCHECK FOR "<*
D122.H: CMPB  %1,#LFTANG :CHECK FOR "<"
BNE D122. 1 JIF NOT - SKIP
JSR %7,D224. DO ROUTINE
JSR %7 .RSTII ZCLEAR Il & IISTNG
BR D122.7 GO FINISH
ZBUILD 11STNG
D122.1: MOV 11,%0 :BYTE COUNT
CMP %0.#10 PAST 8. BYTES ?
BCC D122.7 JIF SO - SKIP
MOVB %1, IISTNG(%0)  -ELSE SAVE CHARACTER
INC T UPDATE COUNTER
D122.Z: RES2 RESTORE REGISTERS
RES1
RTS %7 :FINISHED
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-PAGE
.SBTTL DISPATCH ROUTINE FOR TERMS

D123.: TST NQ ;BEFORE OR AFTER
BGE D123.A ;AFTER - SKIP
CALL EQLSCN,#BEFTBL ,#11STNG
BR D123.B
D123.A: CALL EQLSCN,#AFRTBL ,#1 1STNG
D123.B: ASL %0 ;MAKE WORD OFFSET
JSR %7,@DSPTCH(%0) ;GO TO SELECTED ROUTINE

;CLEAR 11 & 1ISTNG ROUTINE

RSTII: MOV #SPSP, %0 ;DOUBLE SPACE
MOV %0, 1 1STNG ;PLACE SPACES IN 11STNG
MoV %0, 1 1STNG+2
MoV %0, 1 1STNG+4
MoV %0, 1 ISTNG+6
CLR 11 ;NO SYMBOL
RTS %7 ;FINISHED
DSPTCH: .WORD D210.
-WORD D211.
-WORD D212.
-WORD D213.
-WORD D214.
-WORD D215.
-WORD D216.
-WORD D217.
-WORD D218.
-WORD D219.
-PAGE
.SBTTL FURTHER ARITHMETIC EVALUATIONS
;ERROR
D210.: ERROR  #7 ;NON EXISTENT CODE

RTS %7
R & Q SHIFT EVALUATIONS
SCAN FOR )~

D211.: CALL  FSBR64,NC,NL,#RTPARN

MOV %0, NK ;SAVE POSITION OF *)*"
BNE D211.A ;SKIP IF FOUND A ")~
ERROR  #10. ;ELSE ERROR

MoV NL,NC ; TERMINATE LOOP

RTS %7 ;FINISHED

;GET STRING AND EVALUATE TERM

D211.A: CALL FSBR74 ,NC,NK,#STRING
CALL SCANGB ,#SHFTBL ,#STRING

TST ER ;SYMBOL FOUND ?
BEQ D211.B ;SKIP IF FOUND STRING
ERROR  #19. ;ELSE UNKNOWN STRING
MoV NL,NC ;TERMINATE LOOP
RTS %7 ;FINISHED
D211.B: MOV %0 ,NG ;SAVE RESULT FROM TABLE
MoV NK,NC ;SCANNING UPTO *)*
CMP #"SQ, HISTNG ;THIS A Q SHIFT ?
BEQ D211.C ;1IF SO - SKIP
BIS Cw,MwO ;SET BITS IN RESULT
BIS NG, MW3 ;SET R SHIFT SELECT BITS
BIS #NM, CDSTAT ;INDICATE R SHIFT
RTS %7 ;FINISHED
D211.C: MOV NG, %0 ;GET SELECT BITS
ASH #3,%0 ;SHIFT INTO PLACE
BIS %0 , MW3 ;SET Q SHIFT SELECT BITS
BIS #NO,CDSTAT ;INDICATE Q SHIFT
RTS %7 ;FINISHED
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;A-REGISTER PROCESSING

D212.: UPDTPK #2 ;UPDATE HASHCODE
TST PA ;A PREVIOUS A TERM ?
BEQ D212.B ;1IF NOT - SKIP
CMP PA,CW ;ELSE MUST BE SAME A-REG
BEQ D212_A
ERROR  #20. sMULTIPLE A-REG
D212_A: RTS %7 ;FINISHED
D212.B: MOV CW,PA ;SAVE VALUE
BIS Cw,Mw1 ;SET CONTROL BITS
RTS %7 ;FINISHED

*B-REGISTER PROCESSING

D213.: UPDTPK #3 ;UPDATE HASH CODE
TST NQ ;BEFORE *=" ?
BGT D213.A ;1IF AFTER - SKIP
BIS #NP,CDSTAT ;WRITE INTO B-REG
D213_.A: TST PB ;A PREVIOUS B TERM ?
BEQ D213.C ;1IF SO - SKIP
CMP PB,CW ;MUST BE SAME
BEQ D213.B ;1IF SO - SKIP
ERROR  #21. sMULTIPLE B-REG
D213.B: RTS %7 ;FINISHED
D213.C: MOV Cw,PB ;SAVE VALUE
BIS Cw,Mw1 ;SET BITS IN CONTROL
RTS %7 ;FINISHED

Q-REGISTER PROCESSING

D214.: UPDTPK #4 ;UPDATE HASH CODE
TST NQ ;BEFORE *=" ?
BGE D214.A ;SKIP IF AFTER
BIS #QR,CDSTAT sWRITE TO Q REG
D214 _A: RTS %7 ;FINISHED

*DATA PORT PROCESSING

D215.: UPDTPK #5 ;UPDATE HASH CODE
D215.1: TST DP ;A PREVIOUS VALUE ?
BEQ D215.B ;1IF NOT - SKIP
CMP DP,CW ;MUST BE SAME
BEQ D215.A ;IF SO - SKIP
ERROR  #22. ;MORE THAN ONE PORT
D215.A: RTS %7 ;FINISHED
D215.B: MOV Cw,DP ;SAVE PORT VALUE
BISB CW+1,MWO+1 ;SET PORT BITS
CMPB CWw+1,#200 ;THIS THE SCRATCH PORT ?
BNE D215.C ;1IF NOT - SKIP
BISB CwW, Mw5 ;SET SCRATCH READ SELECT
BIS #MS,CDSTAT ;SCRATCH USED
D215.C: RTS %7 ;FINISHED

;OPERATION CODES OR,AND,MASK,XOR, & XNOR

D216.: UPDTPK CW ;UPDATE HASH CODE
RTS %7 ;FINISHED

;DESTINATION ADDRESS EVALUATION

D217.: TST NQ ;BEFORE "=" ?
BMI D217.A ;1IF SO - SKIP
MoV Cw,PK ;ELSE SET HASH CODE
RTS %7 ;FINISHED
D217.A: CMP #"SC, IISTNG ;A SCRATCH REGISTER ?
BNE D217.C ;NO - AN EXTERNAL REGISTER

;SCRATCH REGISTER STORE

TST NJ ;A PREVIOUS SCRATCH ?
BEQ D217.B ;1IF NOT - SKIP
ERROR  #23. ;ONLY ONE ALLOWED
RTS %7 ;FINISHED
D217.B: INC NJ ; INDICATE SCRATCH USED
BIS CW, MW5 ;SET SCRATCH WRITE SELECT
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BIS #MS,CDSTAT
RTS %7

;SCRATCH USED
;FINISHED

;EXTERNAL REGISTER STORE

D217.C: TST NI ;A PREVIOUS EXT-REG ?
BEQ D217.D :IF NOT - SKIP
ERROR  #23. ;ONLY ONE ALLOWED
RTS %7 ;FINISHED
D217.D: INC NI {WRITE TO EXT REG
BIS CW, MWO :SET SELECT BITS
RTS %7 :FINISHED
:RA & RB PROCESSING
D218.: CALL  FSBR64,NC,NL,#RTPARN
MOV %0, NK ;POSITION OF ")"
BNE D218.A :BRANCH IF FOUND
ERROR  #10. N0 )"
MOV NL,NC ;TERMINATE LOOP
RTS %7 ;FINISHED
D218.A: CALL  FSBR74,NC,NK,#STRING
MOV NK , NC ;EVALUATED TO NK
;EVALUATE NEW TERM
MOV CW, - (%6)
MOV OF , - (%6)
CALL  EQLSCN,#AFRTBL,#STRING
MOV CW,NY
MOV OF ,NX
MOV (%6)+,0F
MOV (%6)+,CW
CMP #5,NX ;INPUT PORT SPECIFIER ?
BEQ D218.B :1IF SO - BRANCH
CMP #11,NX :SRC,SCR11,DST, OR DST!1 ?
BEQ D218.F ;IF SO - BRANCH
ERROR  #7
RTS %7 :FINISHED
;INPUT PORT SPECIFIER EVALUATION
D218.B: CMP #'RA, 11STNG ;A-PORT ?
BNE D218.C ;1IF NOT - SKIP
JSR %7,D212. ;GO DO A-PORT
BR D218.D
D218.C: CMP #'RB, 1 1STNG :B-PORT ?
BNE D218.E :THIS IS AN ERROR
JSR %7,D213. ;GO DO B-PORT
D218.D: MOV NY,CW :RESET CODE
JSR %7,D215.1 :FINISH DATA PORT PROCESSING
RTS %7 :FINISHED
D218.E: ERROR  #32.
RTS %7 ;FINISHED
;SPECIAL MODES SRC,SRCI1,DST, & DSTI!1
D218.F: CMP #'RA, 11STNG ;A-PORT ?
BEQ D218.G :1IF SO - BRANCH
CMP #'RB, 1 1STNG ;B-PORT ?
BEQ D218.K ;1IF SO - BRANCH
ERROR  #32.
RTS %7 :FINISHED
D218.G: TST PA ;PREVIOUS A-PORT ?
BEQ D218.H :IF NOT - SKIP
CMP PA,NY :MUST BE SAME
BEQ D218.J :IF SO - SKIP
ERROR  #20. ;TWO A-PORTS
MOV NL,NC ;TERMINATE SCAN
RTS %7 :FINISHED
D218.H: MOV NY,PA :SAVE VALUE
CMPB  #"1,STRING+3 12
BNE D218. 1 ;IF NOT - SKIP
BIS #1,MW1 ;ELSE SET OR BIT
D218.1: BIS NY , MW1 :SET CONTROL BITS
D218.J: UPDTPK #2 ;UPDATE HASH CODE
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D218.K:

D218.L:

D218 _M:

D218 _N:

D218.0:

D219.:

D223.:

D223.A:

D223_.B:

D223.C:

D223.D:

D224 _:

D224 .A:

D224 _B:

RTS
TST
BEQ
CMP
BEQ
ERROR
MOV
RTS
MOV
CMPB
BNE
BIS
MOV
ASH
BIS
TST
BGE
BIS
UPDTPK
RTS

*ERROR

ERROR
RTS

%7

PB

D218.L
PB,NY
D218.N
#21.

NL,NC

%7

NY,PB
#%1,STRING+3
D218.M
#100,MW1
NY, %0
#6,%0
%0 , MW1

NQ

D218.0
#NP,CDSTAT
#3

%7

#H7
%7

;CONSTANT EVALUATION

BIT
BEQ
ERROR
MOV
RTS
BIS

>SEARCH

CALL
MOV
BNE
ERROR
MOV
RTS
TST
BEQ
CMPB
BEQ
ERROR
MOV
RTS
MOV
BIS
CALL
BIS
MOV
RTS

#NS, CDSTAT ;CC™S BEEN SPECIFIED ?
D223.A :IF NOT - SKIP

#4 :NOT ALLOWED

NL,NC ;TERMINATE OPERATION
%7 ;FINISHED

#NS, CDSTAT :SAY MW2 USED

FOR "]"

FSBR64,NC,NL , #RTBKT

%0, NK :SAVE POSITION
D223.B :IF "]" FOUND - SKIP
#12. :NO 7"

NL,NC ;TERMINATE OPERATION
%7 :FINISHED

DP ;PREVIOUS DATA-PORT ?
D223.C ;IF NOT - SKIP
DP+1,#320 :MUST BE DATA PORT
D223.D :IF SO - SKIP

#22.

NK , NC ;TERMINATE OPERATION
%7 :FINISHED

#150000, DP :SET FOR DATA PORT
#150000, MWO ;SET CONTROL BITS
FSBR90,NC, NK

%0, MW2 ;PLACE CONSTANT

NK ,NC :SCANNED TO NK

%7

;FINISHED

;PREVIOUS B-PORT
;1F NOT - SKIP

;MUST BE SAME
;1IF SO - SKIP
;TWO B-PORTS

;TERMINATE SCAN

;FINISHED

;SAVE VALUE
;1 2

;1F NOT - SKIP

;SET OR BIT

;GET CONTROL BITS
;SHIFT 6 PLACES
;SET CONTROL BITS

;BEFORE *=" ?

;1IF NOT - SKIP
;WRITE INTO B-REG
;UPDATE HASH CODE

;FINISHED

;FINISHED

;FINISHED

;ARITHMETIC CARRY IN PROCESSING

CALL
MOV
BNE
ERROR
MOV
RTS
CALL
CALL
BIS
TST
BEQ
ERROR
MOV
RTS

"PAGE
_SBTTL

FSBR64 ,NC,NL ,#RTANG

%0 ,NK

D224 .A ;FOUND *>" - BRANCH
#17 . ;NO *>*

NL,NC ;TERMINATE OPERATION
%7 ;FINISHED

FSBR74 ,NC,NK,#STRING

;POSITION OF *>*

SCANGB ,#CRYTBL ,#STRING

%0 , MW1 ;SET CONTROL BITS

ER ;%0=0 IF THERE WAS AN ERROR
D224.B ;NO ERROR - SKIP

#7

NK,NC ;SCANNED TO NK

%7 ;FINISHED

**: & _.=: SEQUENCES

Page 4



mic4.mac

D105.: CALL
TST
BEQ
CALL
TST
BEQ
ERROR

D105.A: RTS

D115.: CALL
MoV
BIS
RTS

"PAGE
SBTTL

D125.: BIS
BIT
BEQ
ERROR
RTS

FSBR74,P1,P2,#STRING

%0 ;A SYMBOL ?

D105.A ;BRANCH 1F NONE
PLCSYM,#STRING,MPC

ER ;NAME SHOULD NOT BE THERE
D105.A ;1F NOT - SKIP

#34.

%7 ;FINISHED
FSBR90O,P1,P2

%0 ,MPC ;NEW PROGRAM LOCATION
#M. ,CDSTAT ;ENTRY INDICATOR

%7 ;FINISHED

CC: PROCESSING

#MCODE, CDSTAT ;MCODE DEFINED

#NS,CDSTAT ;MW2 USED ?
D125.A ;1IF NOT - SKIP
#4

%7 ;FINISHED

;FIND ALL COMMA*®S

D125.A: CALL

FSBR70,P1,P2,#GP

;DO D126. FOR EVERY TERM

GTIVAL
MoV
FOR
BIS
RTS

#GP,#1,#0 ;GET GP(1)

%0 ,GP2 ;SAVE VALUE
X,#1,GP,D126.

#NS,CDSTAT ;ENTRY INDICATOR
%7 ;FINISHED

1GET GP(X) & GP(X+1)

D126.: MOV
GTIVAL
MOV

GP2,GP1 :SET FIRST
#GP, X, #1 :GET GP(X+1)
%0, GP2 :SAVE GP(X+1)

*FIND EQUAL SIGN

CALL
MoV
BNE
ERROR
RTS

FSBR64 ,GP1,GP2 ,#EQUAL

%0 , NH ;SAVE POSITION OF *"=-
D126.A ;FOUND *=" - SKIP

#5 ;NO *="

%7 ;FINISHED

;GET STRING AND CHECK IF IT IS N,Z,V, OR C

D126.A: CALL
CALL
TST
BEQ
ERROR
RTS

D126.B: MOV

FSBR74 ,GP1,NH,#STRING
SCAN2B ,#PSWCCS ,#STRING

ER ;THERE ?

D126.B ;IF SO - SKIP

#6 ;WRONG CODE

%7

%0 ,CQ ;SAVE SCANNING TABLE

;GET CODE STRING

CALL
CALL
TST
BEQ
ERROR
RTS
D126.C: BIS
RTS

"PAGE
SBTTL

FSBR74 ,NH,GP2,#STRING

SCANG6B, CQ,#STRING

ER ;VALID CODE ?
D126.C ;1IF SO - SKIP

#7 ;UNDEFINED CODE
%7 ;FINISHED

%0 , MW2 ;SET CONTROL BITS
%7 ;FINISHED

PROCESSOR CONTROL EVALUATION

;GET STRINGS FOR EVERY TERM
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D130.:

D131.:

D131.A:

D135.:

D135.A:

D135.B:

D136.:

D136.A:

D137.:

D137.A:

D140.:

BIS
CALL

#MCODE, CDSTAT ;MCODE DEFINED
FSBR60,P1,P2,#GP ,#GPSYM

;EVALUATE EACH TERM

FOR
BIS
RTS

X,#1,GP,D131.
#NT,CDSTAT ;ENTRY INDICATOR
%7 ;FINISHED

;CHECK TABLE FOR TERMS

GTIVAL
CALL
TST
BEQ
ERROR
RTS
BIS
RTS

"PAGE
SBTTL

#GP, X, #0 :GET GP(X)
SCAN4B , #PRCTBL , %0

ER :DEFINED ?

D131.A :IF SO - SKIP

#7 ;UNDEFINED CODE
%7

%0, MW3 ;SET CONTROL BITS
%7 :FINISHED

170 PROCESSING

;SCAN FOR A TERMINATION CHARACTER

BIS #MCODE, CDSTAT ;MCODE DEFINED
CALL FSBR80,P1,P2

CALL FSBR74,P1,TX,#STRING

CALL SCAN8B ,#BUSTBL ,#STRING

TST ER ;CODE FOUND ?
BEQ D135.A ;1F SO - BRANCH
ERROR  #9. ;BAD 1/0

RTS %7 ;FINISHED

BIS %0 , MW4 ;SET 1/0 BITS
TST TV ;=0 ?

BNE D135.B ;1F MORE - SKIP
RTS %7 ;ELSE FINISHED
CMP #15,TV ;WAS TERMINATION
BEQ D136. ;1IF SO - SKIP
ERROR  #8. ;GOOFED

RTS %7 ;FINISHED
;CONTINUE SCAN FOR ( TERM )

CALL FSBR64,TX,P2,#RTPARN

MoV %0, TY ;SAVE POSITION
BNE D136.A ;SKIP IF FOUND *)*
ERROR  #10. ;NO ")~

RTS %7 ;FINISHED

CALL FSBR60,TX,TY,#GP ,#GPSYM

FOR X,#1,GP,D137.

RTS %7 ;FINISHED

;EVALUATE EACH TERM

GTIVAL
CALL
TST
BEQ
ERROR
RTS
BIS
RTS

"PAGE
SBTTL
BIS
BIS

#GP, X, #0 :GET GP(X)
SCAN4B , #MMGTBL , %0

ER ;CODE FOUND ?
D137.A :IF SO - SKIP

#7 ;UNDEFINED CODE
%7 ;FINISHED

%0 , MW4 :SET CONTROL BITS
%7 :FINISHED

BRANCHING EVALUATION

#MCODE, CDSTAT ;MCODE DEFINED
#NU,CDSTAT ;ENTRY INDICATOR

;FIND TERMINATION CHARACTER

CALL

FSBR80,P1,P2

;CONVERT TERM TO STRING & VERIFY

(2
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CALL FSBR74,P1,TX,#STRING
CALL SCANGB ,#MCBTBL ,#STRING

TST ER ;VALID CODE ?
BEQ D140.A ;IF SO - SKIP
ERROR  #11. ;NO SUCH BRANCH
RTS %7 ;FINISHED
D140.A: BIS %0 , MW5 ;SET CONTROL BITS
D140.B: MOV TV, %0 sMORE TO CHECK ?
BNE D140.C ;IF SO - SKIP
RTS %7 ;FINISHED
D140.C: CMP #15,%0 ;WAS TERMINATION (" ?
BNE D140.D ;1IF NOT - SKIP
JSR %7,D141. ;SCAN (TERM)
BR D140.G ;GO FINISH
D140.D: CMP #17,%0 ;WAS TERMINATION "[*
BNE D140.E ;1IF NOT - SKIP
JSR %7,D142. ;SCAN [TERM]
BR D140.G ;GO FINISH
D140.E: CMP #21,%0 ;WAS TERMINATION "<* ?
BNE D140.F ;1IF NOT - SKIPTO ERROR
JSR %7,D143. ;SCAN <TERM>
BR D140.G ;GO FINISH
D140.F: ERROR  #8. ;WRONG TERMINATION
RTS %7 ;FINISHED
D140.G: CMP TX,P2 sFINISHED YET ?
BCS D140.H ;1F NOT - SKIP
RTS %7 ;ELSE DONE
D140.H: CALL FSBR80,TX,P2
BR D140.B ;LOOP

ISCAN TERM IN Q)

D141.: CALL FSBR64,TX,P2,#RTPARN

MoV %0, TY ;SAVE POSITION

BNE D141.A ;SKIP IF ")" FOUND
ERROR  #10. ;NO ")~

MoV P2,TX ;TERMINATE SCAN
RTS %7 ;FINISHED

D141.A: CALL FSBR74,TX,TY ,#STRING
CALL SCANG6B ,#BRCTBL ,#STRING

TST ER ;FIND IT ?
BEQ D141.B ;IF SO - SKIP
ERROR  #7
MoV TY,TX ;TERMINATE SCAN
RTS %7 ;FINISHED

D141.B: BIS %0 , MW4 ;SET CONTROL BITS
MoV TY,TX ;TERMINATE SCAN
RTS %7 ;FINISHED

*SCAN TERM []

D142.: CALL FSBR64 ,TX,P2,#RTBKT

MoV %0, TY ;SAVE POSITION
BNE D142.A ;SKIP IF FOUND "]*
ERROR  #12. ;NO "]°
MoV P2,TX ; TERMINATE SCAN
RTS %7 ;FINISHED
D142.A: CALL FSBR9OO,TX,TY
BIC #170000,%0 ;ONLY 12 BITS WORTH
BIS %0 , MWS ;SET BITS
MoV TY,TX
RTS %7 ;FINISHED

;SCAN TERM <>

D143.: CALL FSBR64,TX,P2,#RTANG

MoV %0, TY ;SAVE POSITION
BNE D143.A ;SKIP IF FOUND *>*
ERROR  #13. ;NO *>*

MoV TY,TX ;TERMINATE SCAN
RTS %7 ;FINISHED

D143.A: CALL FSBR74,TX,TY,#STRING
CALL SCAN4B,#1BCTBL ,#STRING
TST ER sFIND IT ?
BEQ D143.B ;IF SO - SKIP
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ERROR  #7

MoV TY,TX ;TERMINATE SCAN

RTS %7 ;FINISHED
D143.B: BIS %0 , MWS ;SET BITS

MoV TY,TX

RTS %7 ;FINISHED

-PAGE

.SBTTL SPECIAL MODES EVALUATION

;GET STRINGS FOR ALL TERMS

D145.: BIS #MCODE, CDSTAT ;MCODE DEFINED
CALL FSBR60,P1,P2,#GP ,#GPSYM
FOR X,#1,GP,D146.
RTS %7 ;FINISHED

;EVALUATE EACH TERM

D146.: GTIVAL #GP,X,#0 ;GET GP(X)
CALL SCAN4B,#SPLTBL , %0
TST ER ;FIND TERM ?
BEQ D146.A ;1IF SO - SKIP
ERROR  #7 ;NOT THERE
RTS %7 ;FINISHED
D146.A: TST %0 ;CHECK SIGN OF RESULT
BMI D146.B ;1F NEGATIVE - BRANCH
BIS %0 , MWS ;SET BITS
BIS #M1,CDSTAT ;CONFLICT FLAG - 1/0 OR INST SEQ
RTS %7 ;FINISHED
D146.B: NEG %0 ;MAKE +
BIS %0 , M4 ;SET BITS
BIS #MP ,CDSTAT ;CONFLICT FLAG - MICROBRANCH OR INTERRUPTS/SCRATCH REGISTER
RTS %7 ;FINISHED
-PAGE
.SBTTL CM:z, EN:, & NA: EVALUATION
;COMMENTS
D150.: RTS %7 ;FINISHED

*END OF PROGRAM

D155.: RTS %7 ;FINISHED

;NAME EVALUATION
D165.: CALL FSBR70,P1,P2,#GP
GTIVAL #GP,#1,#0 ;GET GP(1)
MOV %0 ,GP2 ;SAVE INITIAL VALUE

;EVALUATE EACH TERM

FOR X,#1,GP,D166.
BIS #M. ,CDSTAT
RTS %7 :FINISHED

;EVALUATE EACH NAME SPECIFIED

D166.: MOV GP2,GP1 ;SET UP BOUNDS
GTIVAL #GP,X,#1 ;GET GP(X+1)
MOV %0 ,GP2 ;SAVE UPPER BOUNDS

;FIND EQUAL SIGN
CALL FSBR64,GP1,GP2,#EQUAL

MoV %0 ,NH ;SAVE POSITION OF *=-
BNE D166.A ;IF FOUND "=" - SKIP
ERROR  #5 ;NO "="

RTS %7 ;FINISHED

;GET VALUE FOR NAME

D166.A: CALL FSBR90,NH,GP2
MoV %0, NG ;SAVE TEMPORARILY
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;GET NAME STRING AND INSERT IN SYMBOL TABLE

CALL FSBR74 ,GP1,NH,#STRING

TST %0 ;1S THERE A STRING ?
BNE D166.B ;1IF SO - SKIP
ERROR  #30.
RTS %7 ;FINISHED
D166.B: CALL PLCSYM,#STRING,NG
BIS #M. ,CDSTAT
RTS %7 ;FINISHED
-PAGE

.SBTTL IN:, MA:, & PS: EVALUATION

;INSTRUCTION MODE EVALUATION

D170.: BIS #1CODE, CDSTAT ; 1CODE DEFINED
CALL FSBR60,P1,P2,#GP ,#GPSYM
FOR X,#1,GP,D171.
RTS %7 ;FINISHED

;EVALUATE EACH TERM

D171.: GTIVAL #GP,X,#0 ;GET GP(X)
CALL SCAN4B,#INSTBL , %0
TST ER ;TERM THERE ?
BEQ D171.A ;IF SO - SKIP
ERROR  #7
RTS %7 ;FINISHED
D171.A: TST %0 ;TEST SIGN OF RESULT
BMI D171.B ;IF [-1 - SKIP
BIS %0 , MW7 ;SET BITS
RTS %7 ;FINISHED
D171.B: NEG %0 ;MAKE +
BIS %0 , MW6 ;SET BITS
RTS %7 ;FINISHED

;MICROBRANCH ADDRESS EVALUATION

D175.: BIS #1CODE, CDSTAT ; 1CODE DEFINED
CALL FSBR9O,P1,P2
BIC #170000,%0 ;ONLY 12 BITS WORTH
BIS %0 , MW6 ;SET BITS
RTS %7 ;FINISHED

;PRIORITY SEQUENCE EVALUATION

D180.: BIS #1CODE, CDSTAT ; 1CODE DEFINED
CALL FSBR60,P1,P2,#GP ,#GPSYM
FOR X,#1,GP,D181.
RTS %7 ;FINISHED

;EVALUATE EACH TERM

D181.: GTIVAL #GP,X,#0 ;GET GP(X)
CALL SCAN4B ,#PSQTBL , %0
TST ER ;TERM THERE ?
BEQ D181.A ;1IF SO - SKIP
ERROR  #7
RTS %7 ;FINISHED
D181.A: BIS %0 , MW7 ;SET BITS
RTS %7 ;FINISHED
-PAGE
.SBTTL VECTOR EVALUATION
D185.: JSR %7 ,0UTCHK ;UPDATE TO THIS POINT
BIS #VCODE, CDSTAT ;VCODE DEFINED
BIS #M. ,CDSTAT
CALL FSBR70,P1,P2,#GP
GTIVAL #GP,#1,#0 ;GET GP(1)
MoV %0 ,GP2 ;SAVE FIRST VALUE

;EVALUATE EACH TERM
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FOR
RTS

X,#1,GP,D186.

%7 ;FINISHED

;EVALUATE TERMS VECT = V1 / V2

D186.: MOV GP2,GP1 ;SET LOWER BOUNDS
GTIVAL #GP,X,#1 ;GET GP(X+1)
MoV %0 ,GP2 ;SAVE UPPER BOUNDS
;FIND *="
CALL FSBR64 ,GP1,GP2 ,#EQUAL
MoV %0 ,NH ;SAVE POSITION
BNE D186.A ;1F FOUND "= - BRANCH
ERROR  #5
RTS %7 ;FINISHED
;CHECK VECTOR SPECIFIER
D186.A: CALL FSBR74 ,GP1,NH,#STRING
CALL SCAN4B ,#VECTBL ,#STRING
TST ER ;TERM DEFINED ?
BEQ D186.B ;1IF SO - SKIP
ERROR  #15.
RTS %7 ;FINISHED
D186.B: MOV %0, VE ;SAVE OFFSET
BPL D186.D ;1IF VECTORS - SKIP
;VECTOR GROUP SPECIFIER
CALL FSBR90,NH,GP2 ;ELSE VECTOR GROUP
MoV %0, VE ;SAVE RESULT
BMI D186.C ;1IF <0 - ERROR
CMP %0 ,#10
BHIS D186.C ;1IF >7 - ERROR
MoV VECT , %0 ;ADDRESS
ASH #2,%0 ;4 BYTES PER ENTRY
MoV #-1,VECTV(%0) ;PLACE SPECIAL #
ADD #2,%0
MoV VE,VECTV(%0) ;PLACE GROUP #
INC VECT
MoV #-1,VY ;RESET BLOCK SPECIFIER
RTS %7 ;FINISHED
D186.C: ERROR  #46. ;VECTOR GROUP NOT 0-7
RTS %7 ;FINISHED
;FIND "/°
D186.D: CALL FSBR64 ,NH,GP2,#DIVIDE
MoV %0, VW ;SAVE POSITION OF "/~
BNE D186.E ;IF FOUND "/° - BRANCH
ERROR  #14.
RTS %7 ;FINISHED
;EVALUATE INTERRUPT VECTOR
D186.E: CALL FSBR9Y0O,VW,GP2
MoV %0,VZ ;SAVE RESULT
;EVALUATE VECTOR BRANCH ADDRESS
CALL FSBR9OO,NH, VW
MOV %0, VX ;SAVE RESULT
TST VY ;DEFINED ?
BPL D186.F ;1IF SO - SKIP
MoV VX, VY ;SET PARAMETER
D186.F: CMPB VY+1,VX+1 ;MUST BE SAME 256. WORD BLOCK
BEQ D186.G ;1IF SO - SKIP
ERROR  #16.
D186.G: MOV VECT, %0 ;COUNT
ASH #2,%0 ;4 BYTES PER VECTOR
MoV VE, VECTV(%0) ;PLACE VALUE
ADD #2,%0 ;NEXT ADDRESS
MOVB VZ ,VECTV(%0) ;SET LOW BYTE
INC %0
MOVB VX, VECTV(%0) ;SET HIGH BYTE
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D190.:

D191.:

D191_A:

D191.B:

INC
RTS

"PAGE

VECT
%7

;NUMBER OF TERMS
;FINISHED

.SBTTL MICROWORD EVALUATION

SFIND ALL COMMA®S

BIS
CALL

#1CODE, CDSTAT
FSBR70,P1,P2

GTIVAL #GP,#1,#0

MoV

;DO D191. FOR EACH TERM

FOR
RTS

%0 ,GP2

X,#1,GP,D191.
%7

;EVALUATE EACH TERM

MOV

GP2,GP1

GTIVAL #GP,X,#1

MOV

%0 ,GP2

ZSCAN FOR "="

CALL
MOV
BNE
ERROR
RTS
CALL
CALL
TST
BEQ
ERROR
RTS
MOV
CALL
BIS
RTS

; 1CODE DEFINED

:GET GP(1)
;LOWER BOUNDS

;FINISHED

;SET LOWER
;GET GP(X+1)
:SET UPPER

FSBR64,GP1,GP2,#EQUAL

%0 ,NH
D191.A
#5

%7

;SAVE POSITION
;IF FOUND "=" - BRANCH

;FINISHED

FSBR74 ,GP1,NH,#STRING
SCAN4B , #MCWTBL ,#STRING

ER

D191.B

#17 .

%7

%0 ,NG
FSBR90,NH,GP2
%0 , @NG

%7

;VALID TERM ?
;1IF SO - SKIP

;FINISHED
;SAVE RESULT

;SET BITS IN APPROPRIATE MW
;FINISHED
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INBUFF:
IBUFND:

SYMTBL:

MPC:

SEQTBL:

SHFTBL:

-PAGE

.SBTTL GLOBLES AND BUFFERS

BFLEN=2048. ;LENGTH OF SCANNING STRING
-BLKB BFLEN ; INPUT STRING
-WORD 0

NSYMBS=400. ;SYMBOL TABLE ENTRIES
_NLIST BIN

ASCIL /. / ;THE PROGRAM COUNTER !
-LIST BIN

-WORD 0

_BLKW  5*<NSYMBS-1> ;SPACE FOR (NSYMBS-1) SYMBOLS !
SYMEND=. ;SYMBOL TABLE END
-WORD 0 ;TABLE TERMINATION

-PAGE

.SBTTL SEQUENCE DEFINITIONS

_NLIST BIN

ASCIL /7CwW/ ;COMMENTS

-WORD 1

_ASCI1 /AR/ ARITHMETIC

-WORD 2

_ASCII  /CC/ ;CONDITION CODES

-WORD 3

_ASCI1 /PC/ ;PROCESSOR CONTROL

_-WORD 4

ASCIL 710/ ; INPUT/OUTPUT

-WORD 5

_ASCIl /BR/ ;MICRO BRANCHING

-WORD 6

-ASCIl /SP/ ;SPECIAL CONTROL

-WORD 7

ASCIL /ZIN/ ; INSTRUCTION MODE

-WORD 10

ASCIL /VA/ sMICROBRANCH ADDRESSING OOF INSTRUCTION
-WORD 11

_ASCIl  /PS/ ;PRIORITY SEQUENCE

-WORD 12

JASCHE /7mw/ ;EXPLICIT MICROWORD DEFINITION VIA BIT SETTING
-WORD 13

_ASCIl /VE/ ;VECTOR SPECIFIER
-WORD 14

ASCII  /EN/ ;END OF PROGRAM

-WORD 20

ASCHL /**/ ;BEGINNING OF LINE
-WORD 21

ASCHE /7.=/ ;MICROPROGRAM COUNTER
-WORD 22

_ASCI1 /NA/ ;NAME SPECIFIER

-WORD 23

ASCII /PG/ ;PAGE OPERATOR

-WORD 24

ASCHL /TT/ ;TITLE DEFINITION
-WORD 25

_ASCIl /SB/ ;SUBTITLE DEFINITION
-WORD 26

-WORD 0 ;TABLE TERMINATION

"PAGE
_SBTTL SHIFT DEFINITIONS

_NLIST BIN
ASCIl /0
-WORD 0
JASCHE /1
-WORD 1

/ ;0
/
_ASCIl /MSBR 7/ ;MOST SIGNIFICANT BIT OF REGISTER IN ALU
7 /
/
/

i

_ASCIl1 /MSBQ ;MOST SIGNIFICANT BIT OF Q REGISTER
3

.ASCIl /C ;C BIT OF PSR

4
_ASCI1 /PNXPV ;(ALU N BIT) XOR (ALU V BIT)
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-WORD 5
ASCIl /LSBR 7/ ;LEAST SIGNIFICANT BIT OF REGISTER IN ALU
-WORD 6
ASCII /LSBQ 7/ ;LEAST SIGNIFICANT BIT OF Q REGISTER
-WORD 7
-WORD 0 ;TABLE TERMINATION
-LIST BIN
-PAGE
.SBTTL CARRY-IN DEFINITIONS
_NLIST BIN
CRYTBL: .ASCIl1 *0 * ;0
-WORD 0
JASCHE *1 * ;1
-WORD 100000
.ASCIl1 *C * ;PSR CARRY BIT
-WORD 10000
JASCHE >V * ;PSR OVERFLOW BIT
-WORD 20000
.ASCIl  *Z * ;PSR ZERO BIT
-WORD 30000
ASCIT *N * ;PSR SIGN BIT
-WORD 40000
.ASCIl1 *C- * ;PREVIOUS CYCLE ALU CARRY
-WORD 50000
.ASCII  *SR67W * ;SOURCE REGISTER 6 OR 7 OR WORD [L]
-WORD 60000
.ASCIl1 *DR67W * ;DESTINATION REGISTER 6 OR 7 OR WORD [L]
-WORD 70000
ASCI1 */0 * ;COMPLEMENTS

-WORD 100000
JASCHE */1 *
-\WORD O

ASCI1 */C *
-WORD 110000
JASCHE */V *
-WORD 120000
ASCIL */Z *
-WORD 130000
SASCHE */N *
-WORD 140000
_ASCIl */C* *
-WORD 150000
-ASCII  */SR67W*
-WORD 160000
_ASCI1 */DR67W*
-WORD 170000

-WORD 0 ;TABLE TERMINATION
-LIST BIN
-PAGE
.SBTTL PROCESSOR MODE DEFINITIONS
_NLIST BIN

PRCTBL: .ASCIlI /WIOH/ ;WAIT FOR 10 CLOCK [H]
-WORD 10000
_ASCIl /WIOB/ ;SAME AS WIOH
-WORD 10000
_ASCII /wWIOL/ ;WAIT FOR 10 CLOCK [L]
-WORD 20000
_ASCI1 /WIOE/ ;SAME AS WIOL
-WORD 20000
_ASCIl /HALT/ ;STOP PROCESSOR
-WORD 30000
.ASCIl /CCL / ;STEP COUNTER BY 1
-WORD 40000

_ASCIl /CFP / ;CLEAR FEO PRIORITIES
-WORD 100000
_ASCIl /MO / ;NO SPECIAL MATH CONTROL

-WORD 0

ASCIlI /MR / ;FOR RESTORING DIVISION
-WORD 2000

_ASCIl /MM 7/ ;FOR MULTIPLICATION
-WORD 4000

_ASCII  /MNR / ;FOR NON-RESTORING DIVISION
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-WORD 6000

_ASCIl /LB / ;LOW BYTE <7:0>

-WORD 0

JASCIE /LW / ;LOW WORD <15:0>

-WORD 200

_ASCIl /UB / ;UPPER BYTE <23:16>

-WORD 400

_ASCIlI  /uW / ;UPPER WORD <31:16>

-WORD 600

_ASCIl /LWB / ;LOW WORD/BYTE <15:0>/<7:0>
-WORD 1000

ASCIl1  /UWB / ;UPER WORD/BYTE <31:16>/<23:16>
-WORD 1200

.ASCIl /3B / ;THREE BYTES <23:0>

-WORD 1400

ASCIlI /4B / ;4 BYTES <31:0>

-WORD 1600

_ASCIl /CB / ;CONTROL BIT (CONSOLE BIT)
-WORD 100

-WORD 0 ;TABLE TERMINATION
-LIST BIN

-PAGE

_.SBTTL BUS CONTROL OPERATIONS

-NLIST BIN
BUSTBL: _ASCIl /DATI
-WORD 100000
_ASCII /DATIP
-WORD 100100
-ASCI1 /DATO
-WORD 100200
.ASCII /DATOB
-WORD 100300
ASCI1 /DATIR
-WORD 100400
-ASCII /LDATIR
-WORD 100500
ASCI1  /INT
-WORD 170600
SASCHE ZINIT

/ ;DATA INPUT
/
/
/
/
/
/
/
-WORD 170700
/
/
/
/
/
/
/
/

;DATA INPUT PAUSE-OUTPUT
;DATA OUTPUT

;BYTE ENABLE OUTPUT

; INSTRUCTION FETCH
;LOOK-AHEAD INSTRUCTION FETCH
; INTERRUPT VECTOR INPUT

;BUS INITIALIZATION

-ASCI1 /IDATI
-WORD 101000
-ASCII /I1DATIP
-WORD 101100
-ASCI1 /IDATO
-WORD 101200
-ASCII /1DATOB
-WORD 101300
ASCI1 Z/IDATIR
-WORD 101400
-ASCII /ILDATIR
-WORD 101500
ASCIT  /IHINT
-WORD 171600
-ASCII  Z/INTCK
-WORD 171700

; IMMEDIATE MODE OPERATIONS

; IMMEDIATE INTERRUPT CHECK

-WORD 0 ;TABLE TERMINATION
_LIST BIN
-PAGE
.SBTTL MEMORY MANAGEMENT CONTROL
_NLIST BIN
MMGTBL: _.ASCIl1 /BYT / ;ENABLE BYTE OPERATION
-WORD 2000
-ASCII /NDSP/ ;ENABLE NDA OR SP MODES
-WORD 4000
_ASCIl /CM / ;CURRENT MODE
-WORD 0
-ASCIlI /PM 7/ ;PREVIOUS MODE
-WORD 10000
.ASCIl /K / ;KERNAL MODE
-WORD 20000

.ASCIl /U / ;USER MODE
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-WORD 30000
-ASCIl /CMI / ;CURRENT MODE (INHIBITED BY MAINTENANCE)
-WORD 40000
_ASCII  /PMI / ;PREVIOUS MODE (INHIBITED BY MAINTENANCE)
-WORD 50000
_ASCIl /K1 / ;KERNAL MODE (INHIBITED BY MAINTENANCE)
-WORD 60000
-ASCIl /OFF / ;MEMORY MANAGEMENT OFF
-WORD 70000
-WORD 0 ;TABLE TERMINATION
-LIST BIN
-PAGE
.SBTTL MICROBRANCH DEFINITIONS
_NLIST BIN
MCBTBL: .ASCIl /BROC / ;BRANCH ORRED WITH CONDITION
-WORD 0
_ASCIl1 /CBNC 7/ ;COND. BRANCH (ADD. ORRED WITH NC)
-WORD 10000
ASCII /CBzvV 7/ ;COND. BRANCH (ADD. ORRED WITH zV)
-WORD 20000
-ASCI1 /CBNzVC/ ;COND. BRANCH (ADD. ORRED WITH NzVC)
-WORD 30000
.ASCII /CBR 7/ ;COND. BRANCH ELSE REPEAT
-WORD 40000
_ASCIl /CBN 7/ ;COND. BRANCH ELSE NEXT
-WORD 50000
JASCIE /CIR /7 ;COND. JSR ELSE REPEAT
-WORD 60000
ASCIl /CIN 7/ ;COND. JSR ELSE NEXT
-WORD 70000
ASCIE /CNR / ;COND. NEXT ELSE REPEAT
-WORD 100000
_ASCIl  /CPS 7/ ;COND. POP STACK NEXT ALWAYS
-WORD 110000
ASCII /CRR 7/ ;COND. RETURN ELSE REPEAT
-WORD 120000
_ASCIl /CRN 7/ ;COND. RETURN ELSE NEXT
-WORD 130000
-ASCII  /CBIC / ;COND. BRANCH VIA INSTRUCTION - CURRENT PRIORITY
-WORD 140000
ASCIl  /CJIC 7/ ;COND. JSR VIA INSTRUCTION - CURRENT PRIORITY
-WORD 150000
.ASCII  /CBIN / ;CBIC - NEXT PRIORITY
-WORD 160000
ASCIl  /CJIN 7/ ;CJIC - NEXT PRIORITY

-WORD 170000
-WORD 0 ;TABLE TERMINATION
-LIST BIN

;INSTRUCTION MODE ADDRESS SELECT DEFINITIONS

-NLIST BIN

IBCTBL: _ASCIl /VEC / ;USE VECTOR REGISTERS
-WORD 0
_ASCIlI /SCR / ;USE SCRATCH REGISTERS
-WORD 4000
_ASCI1 /INST/ ;USE INSTRUCTION DECODE
-WORD 6000
-WORD 0 ;TABLE TERMINATION
-LIST BIN

"PAGE
_SBTTL BRANCH CONDITIONALS

_NLIST BIN

;PROCESSOR STATUS REGISTER BRANCHES
BRCTBL: .ASCII *C * ;C

-WORD 0

-ASCII  *BCS *

-WORD 0

.ASCll *BLO *

-WORD 0

JASCHE >V * 5V

-WORD 1
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.ASCIl1 *BVS *

-WORD 1

ASCHE *Z * ;Z

-WORD 2

.ASCIl *BEQ *

-WORD 2

ASCIE *N * ;N

-WORD 3

_ASCI11 *BMI *

-WORD 3

JASCIE *Coz * ;COR Z

_-WORD 4

.ASCIl1 *BLOS *

-WORD 4

-ASCII *CXN * ;C XOR N

-WORD 5

-ASCI1 *VXN * ;V XOR N

-WORD 6

_ASCIll *BLT *

-WORD 6

.ASCIl  *VNz * ;Z OR N XOR V
-WORD 7

.ASCIl *BLE *

-WORD 7

;PREVIOUS MICROCYCLE CONDITIONALS
ASCIE *C* * ;C*

-WORD 10

.ASCIl *BCS®" *

-WORD 10

.ASCII *BLO® =

-WORD 10

_ASCI1 *V* * ;Vv*

-WORD 11

JASCIT *BVS®  *

-WORD 11

_ASCIl *Z* * ;2"

-WORD 12

.ASCIl *BEQ" *

-WORD 12

_ASCI1  *N* * sN*

-WORD 13

_ASCIl *BMI™ *

-WORD 13

.ASC1l *Coz* * ;C" OR Z*

-WORD 14

.ASCIlI *BLOS™ *

-WORD 14

_ASCIl1 *CXN®" * ;C" XOR N*
-WORD 15

CASCHE *VXNT * ;V® XOR N*©
-WORD 16

.ASCIl *BLT" *

-WORD 16

JASCHE *VNZ® = ;Z" OR N® XOR V*
-WORD 17

.ASCIl *BLE" *

-WORD 17

;VARIOUS TESTABLE BITS

.ASCIl >0 * ;0

-WORD 20

ASCIL *TB * ;TRACE BIT
-WORD 21

.ASCIl1 *LKDC * ;LOOK-AHEAD CONDITION
-WORD 22

.ASCIlI *PFD  * ;POWER FAIL DOWN
-WORD 23

.ASCIl *IBRD * ;BRANCH INSTRUCTION DECODE
-WORD 24

ASCHE *1IP * 5 INTERRUPT PENDING
-WORD 25

-ASCI1 *SCO * ;EVEN NUMBERED SOURCE REGISTER
-WORD 26

JASCHE *BYT * ;BYT CONDITIONAL
-WORD 27
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-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD

;MEMORY MANAGEMENT ENABLE
;CURRENT USER MODE

;PREVIOUS USER MODE

; INSTRUCTION LOOOK-AHEAD

; INTERNAL MODE INTERRRUPT PENDING
;BUS LEVEL INTERRUPT

;EXTERNAL INTERRUPT LINE
;MICROCYCLE COUNTER

i

;COMPLEMENTS OF BRANCH CONDITIONALS

-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD

*/C
40
*BCC
40
*BHIS
40
WA
41
*BVC
41
*/Z
42

*

*
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JASCIE */VXN® *
-WORD 56
.ASCIlI *BGE" *
-WORD 56
JASCIE */VUNZ® *
-WORD 57
JASCIE *BGT® *
-WORD 57
ASCIE */0 *
-WORD 60
ASCI1  */TB *
-WORD 61
-ASCIl  */LKDC *
-WORD 62
_ASCIl  */PFD =*
-WORD 63
-ASCIl  */IBRD *
-WORD 64
ASCIT */1P *
-WORD 65
-ASCIlI */SsCO  *
-WORD 66
ASCIL */BYT  *
-WORD 67
JASCHE */MMGT *
-WORD 70
ASCIlT */CUM  *
-WORD 71
JASCIE */PUM *
-WORD 72
_ASCIl  */LKD *
-WORD 73
ASCIE */IEO0 *
-WORD 74
_ASCI1  */BINT *
-WORD 75
JASCII */EIL =
-WORD 76
_ASCIl1 */CNTR *
-WORD 77
JASCHE */1 *
-WORD 20

-WORD 0 ;TABLE TERMINATION
_LIST BIN

.SBTTL SPECIAL OPERATIONS

_NLIST BIN
SPLTBL: _.ASCIl1 /Cl / ;CLEAR INTERRUPT
-WORD 1000
ASCIl /ILE /7
-WORD 200
ASCIl  /ILD /7 ;
-WORD 400
.ASCIl /ILDE/ ;
-WORD 600
ASCIl /ILN
-WORD 0

-ASCII  /STO ;LOWEST PROGRAMMABLE PRIORITY

>
wn
O
N
wn
_|
'_\
NN N N N NN
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MCWTBL :

VECTBL:

-WORD

-NLIST
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-WORD
-LIST

"PAGE
SBTTL

-NLIST
_ASCI11
-WORD

-ASCII

-10000
/ST7 /
-20000
/SEO /
-20000
/CLR /
-40000
0

BIN

sHIGHEST PROGRAMMABLE PRIORITY

;CLEAR ALL PROGRAMMED PRIORITIES

;TABLE TERMINATION

MICROCODE WORD DEFINITIONS

BIN
/MWO /
MWO
/MWl /
Mw1
/MW2 7/
Mw2
/MW3 /
MW3
/N4 /
Mw4
/MWS 7/
MW5
/N6 /
MW6
/MW7 /
Mw7
0
BIN

VECTOR

BIN
/VGRP/
-1
/V0
0
/V1
1
/N2
2
/V3
3
/Va
4
/V5
5
/V6
6
/N7
7
/V10
10
/V11l
11
/V12
12
/V13
13
/V14
14
/V15

NN NN NN N NN N N N NN

sMWO - Mw7

;TABLE TERMINATION

DEFINITIONS

;VECTOR GROUP

;VO-V37

VECTOR BRANCH ADDRESSES
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BEFTBL:

-WORD

-NLIST
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD

N
<
N
(e}
NN N N NN NN NN NN NN N N NN

BEFORE

BIN

/Q

0,4
/0UT
0,7
/D
1000,7
/AD
2000,7
/ADX
3000,7
/PSR
4000,7
/CNTR
5000,7
/IR
6000, 7
/SOR
7000,7
/SCRO
100,7
/SCE7
100,7
/SCR1
110,7
/SCEG6
110,7
/SCR2
120,7
/SCE5
120,7
/SCR3
130,7

;TABLE TERMINATION

=" ARITHMETIC DEFINITIONS

;Q REGISTER

;CODE, SEQUENCE

;ALU OUTPUT

;DATA REGISTER

;ADDRESS REGISTER

;ADDRESS EXTENSION REGISTER
;PROCESSOR STATUS REGISTER
;CYCLE COUNTER

; INSTRUCTION REGISTER
;STACK OVERFLOW RREGISTER

;SCRATCH REGISTERS 0-7

NN NN N NN NN NN N N N NN
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AFRTBL:

-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-WORD
-LIST

"PAGE
SBTTL

-NLIST
_ASCI11
-WORD

-ASCII

/SCE4
130,7
/SCR4
140,7
/SCE3
140,7
/SCR5
150,7
/SCE2
150,7
/SCR6
160,7
/SCE1
160,7
/SCR7
170,7
/SCEO
170,7
/ROB
6000,3
/R1B
6100,3
/R2B
6200,3
/R3B
6300,3
/R4B
6400,3
/R5B
6500,3
/R6B
6600,3
/R7B
6700,3
/R10B
7000,3
/R11B
7100,3
/R12B
7200,3
/R13B
7300,3
/R14B
7400,3
/R15B
7500,3
/R16B
7600,3
/R17B
7700,3
/RB
4000, 10
0 ;TABLE TERMINATION
BIN

;REGISTERS 0-17 B-PORT

NN N N N N N N N N N N NN NN NN N N N N N N NS

;B-PORT REGISTER

AFTER "=" ARITHMETIC DEFINITIONS

BIN

/D / ;DATA REGISTER

1,5

/DSWB  / ;SWAP BYTES OF DATA REGISTER
10000,5

/DEX 7/ ;EXCHANGE BITS

20000,5

/DSX7 / ;SIGN EXTEND DATA FROM BIT 7
30000,5

/DSX5 7/ ;SIGN EXTEND DATA FROM BIT 5
40000, 5

/IR / s INSTRUCTION REGISTER

50000,5

/1SX7  / ;SIGN EXTEND INSTRUCTION FROM BIT 7
60000, 5

/IR5  / ;BITS <5:0> OF INSTRUCTION REGISTER
70000,5

/PV / ;PRIORITY VECTOR BITS <7:0>
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-WORD

110000,

/PSR

120000,

/SLR

130000,

/CNTR

140000,

/SW1

160000,

/sW2

170000,

/SCRO

100000,

/SCE7

100000,

/SCR1

100001,

/SCE6

100001,

/SCR2

100002,

/SCE5

100002,

/SCR3

100003,

/SCE4

100003,

/SCR4

100004,

/SCE3

100004,

/SCR5

100005,

/SCE2

100005,

/SCR6

100006,

/SCE1

100006,

/SCR7

100007,

/SCEO

100007,

/ROA
60,2
/R1A
61,2
/R2A
62,2
/R3A
63,2
/R4A
64,2
/R5A
65,2
/R6A
66,2
/R7A
67,2
/R10A
70,2
/R11A
71,2
/R12A
72,2
/R13A
73,2
/R14A
74,2
/R15A
75,2
/R16A
76,2
/R17A
77,2
/ROB

5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/
5
/

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

;PROCESSOR STATUS REGISTER

;STACK LIMIT REGISTER

;CYCLE COUNTER

;SWITCHES <15:0>

;SWITCHES <21:16> AND CONSOLE CONTROL

;SCRATCH REGISTERS 0-7

;REGISTERS 0-17 A-PORT

;REGISTERS 0-17 B-PORT
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-WORD

6000,3
/R1B
6100,3
/R2B
6200,3
/R3B
6300,3
/R4B
6400,3
/R5B
6500,3
/R6B
6600,3
/R7B
6700,3
/R10B
7000,3
/R11B
7100,3
/R12B
7200,3
/R13B
7300,3
/R14B
7400,3
/R15B
7500,3
/R16B
7600,3
/R17B
7700,3
/RA
40,10
/RB
4000,10
/SRC
0,11
/DST
20,11
/SRC!1
0,11
/DSTI1
20,11
/Q

AN T T N N N S T T N N T T N N N N T N N N T U N N T T N N N

;A-PORT REGISTER
;B-PORT REGISTER

;SRC FROM INSTRUCTION
;DST FROM INSTRUCTION
;SRC ORRED WITH 1
;DST ORRED WITH 1

;Q REGISTER
;OPERATION CODES

;TABLE TERMINATION

ARITHMETIC FUNCTION TABLE

BIN

A WNPE




mictbl .mac

-WORD

1102,
1122,
20501
40441
20461
30441
50441
20521
50501
40521
41042
21102
31042
21062
21122
51042
41122
51102
1104,
2102,
1103,
1502,
2502,
1105,
2504,
2105,
1124,
2122,
1123,
1522,
2522,
1125,
2524,
2125,
1144,
1143,
2542,
2544,
111124,
42622,
111123,
32622,
112522,
22625,
112524,
42625,
1164,
2162,
1163,
1562,

2564,
2165,

(@)
pe)
OQOUO>»>»wW>Oo

O UO>»>»wT>O0

O UO>»>»w>O0

OQOUO>»>»wW>O0




mictbl .mac

PSQTBL:

INSTBL:

PSWCCS:

-WORD
-WORD

225, 77 ;/D
0 ;TABLE TERMINATION

-LIST BIN

"PAGE
SBTTL

-NLIST
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD
-WORD
-LIST

"PAGE
SBTTL

-NLIST
_ASCI11
-WORD

-ASCII

-NLIST
-ASCII
-WORD
-ASCI11
-WORD
-ASCII
-WORD

PRIORITY SEQUENCE DEFINITIONS

BIN

/EO / ;LEVELS EO-E7
100000

/E1 /

40000

/E2 /

20000

/E3 /

10000

/E4 /

4000

/E5 /

2000

/E6 /

1000

/E7T [/

400

/SRC / ;=E1
40000

/DST / ;=E3
10000

/EX [/ ;=E5
2000

/RES / ;=E7
400

/10T / ; 10T TRAP
10

/BPT / ;BPT TRAP
4

/ENT / EMT TRAP
2
/TRAP/ ;TRAP TRAP
1

0 ;TABLE TERMINATION
BIN

INSTRUCTION MODE DEFINITIONS

BIN

/FRC / ;FORCE LOOK-AHEAD
100000

/NT / sWAIT UNTIL FINISHED
-10000

/C1 / ;CONDITIONAL LOOK-AHEAD
-40000

/c2 7/ ;CONDITIONAL LOOK-AHEAD
-20000

/T / ;TRACE TRAP INHIBIT

200

/BYT / ;ENABLE BYT OPERATIONS
100

/SP/ ;SPECIAL MODE

40

/NDA / ;NO DATA ACCESS MODE

20

0 ;TABLE TERMINATION

BIN

CONDITION CODE DEFINITIONS

BIN

/N / ;N BIT
NBCODE

/N 7/ ;V BIT
VBCODE

/2 / ;Z BIT
ZBCODE
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ASCIL /C 7/ ;C BIT
-WORD  CBCODE

.WORD 0O ;TABLE TERMINATION
_.LIST  BIN
-PAGE
.SBTTL PROCESSOR STATUS BIT N CODE DEFINITIONS
_NLIST BIN
NBCODE: .ASCIl1 /N / ;CURRENT PSR BIT N
.WORD O
.ASCIl  /Z / ;CURRENT PSR BIT Z
_WORD 1
.ASCI1  /V / ;CURRENT PSR BIT V
WORD 2
.ASCIl /C / ;CURRENT PSR BIT C
_WORD 3
_ASCIl  /SET /7 ; INSTRUCTION DECODED SET BIT
.WORD 4
.ASCIl /CLR 7/ ; INSTRUCTION DECODED CLEAR BIT
_WORD 5
_ASCIl /CPO / ;BIT 3 OUTPUT OF ALU
.WORD 6
_ASCI1 /PNXN / ;(PSR BIT N) XOR (ALU N BIT)
_WORD 7
_ASCIl /PN / ;ALU N BIT
.WORD 10
ASCIl /PZ 7 ;ALU Z BIT
_WORD 11
_ASCIl /PV 7 ;ALU V BIT
WORD 12
.ASCIl /PC  / ;ALU C BIT
_WORD 13
_ASCIl1 /PNXC / ;(ALU N BIT) XOR (PSR C BIT)
.WORD 14
.ASCI1 /PNXPV / ;(ALU N BIT) XOR (ALU V BIT)
_WORD 15
_ASCIl /0 / ;CLEAR BIT
.WORD 16
.ASCIl /1 / ;SET BIT
_WORD 17
_ASCIl1 /MSBR / ;HIGH ORDER BIT OF ALU
.WORD 10
_WORD O ;TABLE TERMINATION
.LIST BIN
-PAGE
.SBTTL PROCESSOR STATUS BIT V CODE DEFINITIONS
_NLIST BIN
VBCODE: .ASCII /LBPAR / ;LOW BYTE PARITY
.WORD 0O
.ASCIl  /Z / ;CURRENT PSR BIT Z
_WORD 20
.ASCIT  /V / ;CURRENT PSR BIT V
_WORD 40
_ASCIl /C / ;CURRENT PSR BIT C
_.WORD 60
.ASCIl /SET /7 ;INSTRUCTION DECODED SET BIT
.WORD 100
.ASCIl /CLR 7/ ; INSTRUCTION DECODED CLEAR BIT
_WORD 120
.ASCIl /CPO / ;BIT 1 OUTPUT OF ALU
_WORD 140
_ASCI1 /PNXN / ;(PSR BIT N) XOR (ALU N BIT)
_.WORD 160
.ASCIl /PN / ;ALU N BIT
.WORD 200
.ASCIl /PZ / ;ALU Z BIT
_WORD 220
.ASCIl /PV / ;ALU V BIT
_WORD 240
.ASCIl /PC  / ;ALU C BIT
.WORD 260
.ASCI1 /PNXC / ;(ALU N BIT) XOR (PSR C BIT)
.WORD 300
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.ASCI1 /PNXPV / ;(ALU N BIT) XOR (ALU V BIT)
_WORD 320
_ASCIl /0 / ;CLEAR BIT
_WORD 340
_ASCIl /1 / ;SET BIT
_.WORD 360
.ASCIl1 /MSBR / :HIGH ORDER BIT OF ALU
.WORD 200
_WORD O ;TABLE TERMINATION
.LIST BIN
-PAGE
.SBTTL PROCESSOR STATUS BIT Z CODE DEFINITIONS
_NLIST BIN
ZBCODE: .ASCII /N / ;CURRENT PSR BIT N
_WORD O
_ASCIl /Z / ;CURRENT PSR BIT Z
.WORD 400
.ASCI1  /V / ;CURRENT PSR BIT V
_WORD 1000
_ASCIl /C / ;CURRENT PSR BIT C
.WORD 1400
_ASCIl /SET 7/ ; INSTRUCTION DECODED SET BIT
_WORD 2000
_ASCIl /CLR 7/ ; INSTRUCTION DECODED CLEAR BIT
.WORD 2400
.ASCIl /CPO / ;BIT 2 OUTPUT OF ALU
_WORD 3000
_ASCI1 /PNXN / ;(PSR BIT N) XOR (ALU N BIT)
.WORD 3400
.ASCIl /PN / ;ALU N BIT
_WORD 4000
.ASCIl /PZ / ;ALU Z BIT
.WORD 4400
.ASCIl /PV 7 ;ALU V BIT
_WORD 5000
_ASCIl /PC / ;ALU C BIT
.WORD 5400
.ASCIl  /PZAZ / ;(ALU Z BIT) AND (PSR Z BIT)
_WORD 6000
_ASCI1 /PNXPV / ;(ALU N BIT) XOR (ALU V BIT)
.WORD 6400
.ASCIl1 /0 / ;CLEAR BIT
_WORD 7000
_ASCIl /1 / ;SET BIT
.WORD 7400
.ASCIl1 /MSBR / ;HIGH ORDER BIT OF ALU
_WORD 4000
.WORD O ;TABLE TERMINATION
.LIST BIN
-PAGE
_.SBTTL PROCESSOR STATUS BIT C CODE DEFINITIONS
_NLIST BIN
CBCODE: .ASCI1 /LSBR / ;LEAST SIGNIFICANT BIT OF ALU
_WORD O
.ASCIl1 /MSBR / :HIGH ORDER BIT OF ALU
.WORD 100000
.ASCIl /PCB / ;COMPLEMENT OF ALU Z BIT
.WORD 10000
.ASCIT  /V / ;CURRENT PSR BIT V
.WORD 20000
_ASCIl /C / ;CURRENT PSR BIT C
.WORD 30000
.ASCIl /SET /7 ;INSTRUCTION DECODED SET BIT
.WORD 40000
.ASCIl /CLR 7/ ; INSTRUCTION DECODED CLEAR BIT
.WORD 50000
.ASCIl /CPO / :BIT 0 OUTPUT OF ALU
.WORD 60000
.ASCIl /PZB / ;COMPLEMENT OF ALU Z BIT
.WORD 70000
.ASCIl /PN / ;ALU N BIT

-WORD 100000
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ASCIL /PZ / JALU Z BIT

-WORD 110000

ASCIl  /PV / ALU V BIT

-WORD 120000

ASCIT /PC / ;ALU C BIT

-WORD 130000

ASCIl /LSBQ 7/ ;LEAST SIGNIFICANT BIT OF Q
-WORD 140000

ASCII /MSBQ 7/ ;MOST SIGNIFICANT BIT OF Q
-WORD 150000

ASCIT /0 / ;CLEAR BIT

-WORD 160000

JASCHE /1 / ;SET BIT

-WORD 170000

-WORD 0 ;TABLE TERMINATION

-LIST BIN

1IF DF ,NOPRNT -LIST ;RESTORE PRINTING
END=.

-END ENTER
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bldhi.com

SET ERROR NONE

DELETE/NOQ BLUXHI.WCS,BLUXHI .LST

SET ERROR ERROR

1

R MICRO

BLUXHI[40] ,BLUXHI[600]=BLUXHI ,EISX,FISX,FPPX,SPCLX,ENDX
~C
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bluxhi.m

ic

**: RES

Kk -

**: PUSH

TT:
SB:

CM:

CM:
CM:
CM:
CM:
CM:
CM:
CM:

CM:
NA:

CM:
NA:

PG:

10:

**: RESEND

*x -

Kk -

**: PUSH

Kk -

*xk -

**: YSTB

**: PF

KKk -

**: INT1

AR:
10:

AR:
10:

AR:
10:

A
AR:
SP:

AR:
BR:

AR:
BR:

CM:
AR:
BR:

CM:
AR:
10:
BR:
PG:

7
CM:

BLUCPU MICROCODE
TITLE PAGE

EMULATION OF THE PDP 11/34 COMPUTER
CODE DATED MARCH 1980
ALAN R. BALDWIN

CORRECTION TO MTPS (USER MODE) - MAY 1980

CORRECTION TO MTOUT (MAINTENANCE MODE) - MAY 1980
CORRECTION OF RTI/RTT INSTRUCTIONS - JULY 1980
REWRITE OF TRAP HANDLERS - JULY 1980

ADDITION OF RESERVED INSTRUCTION HANDLER - JULY 1980
ADDITION OF SPL INSTRUCTION - JULY 1980

CORRECTION OF RSRVINST/RSRVSTAT - MAY 1986

PROGRAM MICROCODE ORIGIN
MORIGIN = +6000

INSTRUCTION CODE ORIGIN
IORIGIN = +6000
TRAP PROCESSING
MORIGIN+0O
TRAP SEQUENCE ENTRY POINT

RESERVED INSTRUCTIONS
TRAP, EMT, 10T, BPT INSTRUCTIONS

AD;R10B=PV PC: LW, WIOL
DATI(KI)

R10B=R10A-[+2]-<1> BR: CJN(1) [PULL+2]

IDATO(CMI) BR: CJIN(1) [PUSHA]
AD=R7A PC: LW, WIOL

INTCK BR: CBIC(0)

SCRO=0 PC: LW, CFP
IDATIR(CMI)

AD;R7B=R7A+[+2]+<0> PC: LW, WIOL
INTCK BR: CBR(1) [BGN+2]
AD=R6A+[+2]+<0> PC: LW,WIOL
CLR

D=R11A 10: DATO(CMI)
CRN(MMGT)

SOR=R6A-SLR-<1>
CRR(L)

ENTRY POINT FOR YELLOW STACK AND T BIT TRAPS
R7B=R7A-[+2]-<1>
CBN(1) [RES]

POWER FAIL ENTRY POINT
AD;R10B=PV PC: LW, WIOL
DATI(KI) BR: CJIN(1) [PULL]
BROC(/PFD) [PUSH]

INTERRUPT HANDLERS

ENTRY POINT FOR INTERNAL
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CM: INTERRUPT LEVELS 1 THROUGH 7
AR: AD;R10B=PV PC: LW, WIOL
10: DATI(KI)  SP: ClI

*x AR: R7B=R7A-[+2]-<1> BR: CBN(1) [RES+1]
**: BINT

AR: R10B=[+2] PC: LW, WIOL

10z TINT
*x: AR: AD;R10B=R10A+D+<0> PC: LW,WIOH

10: DATI(KI) BR: CBN(1) [RES+1]

PG: SOURCE MODE SEQUENCE

-=: MORIGIN+20

CM: SOURCE MODE CODE
FOR ALL MODES RESULTS ARE
(1) D & R10 CONTAIN DATA FROM ADDRESS
(2) STACK OVERFLOW CHECKED IN MODES 4 AND 5
UPON ENTRY AND EXIT AD = R7

**: SRC
CM: (R) 1S OPERAND
AR: D=RA(SRC) BR: CBR(1) [SEND]

*x CM: (R) 1S ADDRESS
AR: AD=RA(SRC) PC: LW, WIOL
10: DATI(CMI,BYT) BR: CBR(1) [SEND]

*x CM: (R) IS ADDRESS; (R) + (1 OR 2)
AR: RB(SRC)=RA(SRC)+[+1]+</SR67W>, AD=RA(SRC)  PC: LW, WIOL
10: DATI(CMI,BYT) BR: CBR(1) [SEND]

*x CM: (R) 1S ADDRESS OF ADDRESS; (R) + 2
AR: RB(SRC)=RA(SRC)+[+2]+<0>, AD=RA(SRC) PC: LW, WIOL
10: DATI(CMI)  BR: CBR(1) [0S3]

*x CM: (R) - (1 OR 2); (R) IS ADDRESS
AR: AD;RB(SRC)=RA(SRC)-[+1]-<SR67W> PC: LW, WIOL
10: DATI(CMI,BYT) BR: BROC(MMGT) [0S4]

*x CM: (R) - 2; (R) IS ADDRESS OF ADDRESS
AR: AD;RB(SRC)=RA(SRC)-[+2]-<1> PC: LW, WIOL
10: DATI(CMI) BR: CBR(1) [0S5]

*x CM: (R) + X IS ADDRESS
AR: R7B=R7A+[+2]+<0>  PC: LW, WIOL
10: IDATI(CMI) ~BR: CBR(1) [0S6]

*x CM: (R) + X 1S ADDRESS OF ADDRESS
AR: R7B=R7A+[+2]+<0>  PC: LW, WIOL
10: IDATI(CMI) BR: CBR(1) [0S7]

PG: DESTINATION MODE SEQUENCE

.=: MORIGIN+30
CM: DESTINATION MODE CODE
FOR ALL MODES
UPON ENTRY
(1) AD = R7
(2) R10 CONTAINS DATA OF PRECEEDING SOURCE MODE
UPON EXIT
(1) AD & R11 CONTAIN ADDRESS OF DESTINATION DATA
(2) D CONTAINS DATA AT DESTINATION ADDRESS
(3) STACK OVERFLOW CHECKED IN MODES 4 & 5

**: DST
CM: (R) 1S OPERAND
AR: R10B=D, D=RA(DST)  BR: CBIN(1l) <INST>

*x CM: (R) 1S ADDRESS
AR: AD;R11B=RA(DST) PC: LW, WIOL
10: DATIP(CM,BYT,NDSP) BR: CBIN(1) <INST>

s CM: (R) 1S ADDRESS; (R) + (1 OR 2)
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Kk -

Kk -

KK -

Kk -

Kk -

**: 0S7

**: 0S3

**: 0S6

**: 0S5

**: 0S4

**: SEND

*xk -

**: 0D2

**: OD7

**: 0D3

**: OD4

*x -

**: 0D5

Kk -

**: 0D6

AR:
10:

CM:
AR:
10:
CM:
AR:
10:
CM:
AR:
10:
CM:
AR:
10:
CM:
AR:
10:
PG:

CM:
AR:

AR:
10:

AR:
PC:

AR:
10:

AR:

AR:

10:

10:

AR:
BR:

AR:
10:

AR:
10:

AR:

10:

AD;R11B=RA(DST) PC: LW, WIOL
DATIP(CM,BYT,NDSP) BR: CBR(1) [0D2]

(R) IS ADDRESS OF ADDRESS; (R) + 2
RB(DST)=RA(DST)+[+2]+<0>, AD=RA(DST) PC: LW, WIOL
DATI(CMI) ~ BR: CBR(1) [0D3]

(R) - (1 OR 2); (R) IS ADDRESS
AD;RB(DST)=RA(DST) - [+1]-<DR67W> PC: LW, WIOL
DATIP(CM,BYT,NDSP) BR: CBR(1) [0OD4]

(R) - 2; (R) IS ADDRESS OF ADDRESS
AD;RB(DST)=RA(DST)-[+2]-<1> PC: LW, WIOL
DATI(CMI)  BR: CBR(1) [OD5]

(R) + X IS ADDRESS
R7B=R7A+[+2]+<0> PC: LW, WIOL
IDATI(CMI) BR: CBR(1) [0D6]

(R) + X IS ADDRESS OF ADDRESS
R7B=R7A+[+2]+<0> PC: LW, WIOL
IDATI(CMI) BR: CBR(1) [0D7]

SOURCE & DESTINATION COMPLETION

COMPLETION OF SOURCE MODES

AD=RA(SRC)+D+<0> PC: LW, WIOH 10: DATI(CMI)
AD=D PC: LW, WIOH
DATI(CMI ,BYT) BR: CBR(1) [SEND]

AD=RA(SRC)+D+<0>

LW, WIOH 10: DATI(CMI,BYT) BR: CBR(1) [SEND]
AD=D PC: LW, WIOH
DATI(CMI ,BYT) BR: CBN(MMGT) [.+2]

SOR=R6A-SLR-<1>

R10B=D, AD=R7A PC: LW, WIOH
INTCK BR: CBIN(/LKDC) <INST>
ILDATIR(CMI) BR: CBIC(1) <INST>

RB(DST)=RA(DST)+[+1]+</DR67W>
CBIN(1) <INST>

AD=RA(DST)+D+<0>  PC: LW, WIOH
DATI(CMI)

AD;R11B=D  PC: LW, WIOH
DATIP(CM,BYT,NDSP) BR: CBIN(1) <INST>
R11B=RA(DST) BR: CBIN(MMGT) <INST>
SOR=R6A-SLR-<1> BR: CBIC(1) <INST>
AD;R11B=D  PC: LW, WIOH
DATIP(CM,BYT,NDSP) BR: CBIN(MMGT) <INST>
SOR=R6A-SLR-<1> BR: CBIC(1) <INST>

AD;R11B=RA(DST)+D+<0> PC: LW, WIOH
DATIP(CM,BYT,NDSP) BR: CBIN(1) <INST>
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PG: PULL VECTOR HANDLER

**: PULL
CM: TRAP HANDLER PULL ROUTINE
AR: R7B=R7A-[+2]-<1>

s AR: R10B=R10A-[+2]-<1>
% AR: R10B=D,AD=R10A PC: LW,WIOH

10: DATI(KI)
o AR: R11B=PSR,PSR=R10A PC: LW, WIOL

CC: C=CPO, V=CPO, Z=CPO, N=CPO
s AR: R7B=D, D=R7A BR: CBN(CUM) [.+2]
% AR: AD;R6B=R6A-[+4]-<1> BR: CRR(1)
s AR: AD;R16B=R6A-[+4]-<1> BR: CRR(1)
**: NOBR

CM: NO BRANCH
BR: BROC(LKD) [BGN]

**- BR
CM: BRANCH INSTRUCTION
AR: AD;R7B=R7B+R10A+<0>
10: INTCK BR: CBR(1) [BGN+3]

PG: INSTRUCTION LOAD & DECODE
.=I MORIGIN+70

**: BGN
AR: AD=R7A+[+0]+<0> PC: LW, WIOL
10: INTCK BR: CBR(1) [-+3]

*x AR: AD;R7B=R7A+[+2]+<0> PC: LW, WIOL
10z INTCK SP: ILE

% AR: RIOB=1SX7, SRU(0)
10: ILDATIR(CMI) BR: CBIN(1) <INST>

*x 10: IDATIR(CMI) PC: LW, WIOL
BR: CBR(1) [BGN+1]

**: INTO
CM: ENTRY POINT FOR BUS INTERRUPTS
CM: AND LEVEL O INTERNAL INTERRUPTS
AR: R7B=R7A-[+2]-<1>  BR: CBN(BINT) [BINT]

o AR: R7B=R7A+[+2]+<0>  BR: CBN(EIL) [INT17]

*x AR: AD;R7B=R7A-[+2]-<1>
10: INTCK BR: CBR(1) [BGN+3]

**: FBHINT
CM: ENTRY POINT FOR "FBH®" INTERRUPTS
TIME OUT, MEMORY MANAGEMENT, AND ODD ADDRESS TRAPS
REQUIRE ONE CYCLE DELAY FOR HARDWARE TIMING AFTER "FBH" CYCLE
BR: CBR(1) [RES]

PG: CONSOLE SWITCH HANDLER
.= MORIGIN+100

**: EX1
CM: RESTORE CC"S, BRANCH TO DESIGNATED EXAM
AR: R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO
BR: CBZV(Z) [-1

o CM: MOVE ADDRESS TO ADX, START DATI, BRANCH
AR: ADX=R17A  PC: UW, CB
10: DATI(OFF)  BR: CBR(1) [END+1]
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*x CM: MOVE REGISTER ADDRESSED BY D INTO D (R20-R37)
AR: D=RA(D) PC: UW BR: CBR(1) [END+1]

xx CM: MOVE REGISTER ADDRESSD BY D INTO D (RO-R17)
AR: D=RA(D) PC: LW BR: CBR(1) [END+1]

**: DEP1

CM: RESTORE CC"S, BRANCH TO DEP MODE
AR: R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO
BR: CBZV(2) [-]

o CM: PUT DATA IN D, DO A DATO, BRANCH
AR: D=SW1 PC: LW, CB
10: DATO(OFF)  BR: CBR(1) [END+1]
o CM: STORE DATA (R15) IN REG POINTED AT BY D
AR: D;RB(D)=R15A PC: UW BR: CBR(1) [END+1]
*x CM: STORE DATA (R15) IN REG POINTED AT BY D
AR: D;RB(D)=R15A PC: LW BR: CBR(1) [END+1]
**: CHLT

CM: CONSOLE INTERRUPT ENTRY POINT
AR: AD;R7B=R7A-[+2]-<1>
BR: CBR(1) [CONS]

**: HALT
CM: HALT INSTRUCTION ENTRY POINT
BR: CBN(CUM) [RES]

**: CONS
CMz PUT IR IN D
AR: D=IR PC: LW
*x CM: MASK WORD FOR CONTROL SWITCHES

AR: R14B=[+174000]

*x CM:z  INITIALIZE CONSOLE CONDITION CODES
AR: SCRO;R12B=0

**: GO
CM:  MASK SWITCH DATA & TEST FOR ACTION
AR: R15B=SW2 AND R14A BR: CNR(/Z%) PC: LW, CB

*x CM: CHECK SWITCH FOR RELEASE
AR: SW2 AND R14A BR: CNR(Z") PC: LW, CB
*x CM: EXCHANGE PROGRAM & ROUTINE CC*"S, TEST FOR REG

AR: R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO
BR: CJR(1) [TSTR]

*x CM: TEST SIGN AND SHIFT DATA
AR: R15B=R15B, SRU(0)

**: LAD
CM: TEST & SHIFT, BRANCH IF NOT LAD
AR: R15B=R15B, SRU(0) BR: CBN(/N") [EX]

*x CM: SET CODES FOR NEW ADDRESS
AR: AD;R17B=SW1 CC: C=0, N=0, Z=Z, V=V
% CM: MOVE UPPER ADDRESS TO R17 & AD
AR: ADX;R17B=SW2 PC: UW BR: CBR(1) [END]
**: EX

CM: TEST SIGN & SHIFT, IF NOT EX BRANCH
AR: R15B=R15B, SRU(0) BR: CBN(/N") [CONT]

o CM: SET CODES, JSR TO INCR IF SECOND TIME
CC: C=1, N=0, V=V, Z=Z BR: CJIN(C) [INCR]
s CM: MOVE ADDRESS INTO AD
AR: AD=R17A
*x CM: MOVE ADDRESS INTO D
AR: D=R17A BR: CBR(1) [EX1]
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**: CONT
CM: SHIFT & TEST SIGN, IF NOT CONT BRANCH
AR: R15B=R15B, SRU(0) BR: CBN(/N") [STRT]

% CM: MOVE PC INTO AD, ENABLE INTERRUPT LOGIC
AR: AD=R7A SP: ILE PC: LW, CFP
o CM: MOVE PCX INTO ADX
AR: ADX=R7A PC: UW
s CM: RESTORE CC"S, LOAD NEXT INSTRUCTION
AR: R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO
PC: LW, CB 10: DATIR(CMI)
o CM: WAIT FOR 10 COMPLETE
PC: LW, WIOL, CB BR: CBR(1) [BGN+1]
**: STRT

CM: SHIFT & TEST SIGN, BRANCH IF NOT STRT
AR: R15B=R15B, SRU(0) BR: CBN(/N") [DEP]

*x CM: LOAD CNTR, SEQUENCE TO CLEAR PRIORITIES
AR: CNTR=[+177767]
SP: ILD, CLR  PC: LW, CFP

*x CM: SEQUENCE PRIORITIES
AR: PSR=0 CC: C=0, Z=0, V=0, N=0
PC: LW, CCL BR: CBIN(O)

*x CM: REPEAT UNTIL SEQUENCE COMPLETE
BR: CBN(CNTR) [.-1]

% CM: LOAD NEW PC, DO A BUS INIT, ENABLE INTERRUPT LOGIC
AR: AD;R7B=R17A 10: INIT SP: ILE PC: LW, CFP

% CM: LOAD NEW PCX, LOAD NEXT INSTRUCTION
AR: ADX;R7B=R17A PC: UW, WIOL

10: DATIR(CMI) BR: CBR(1) [BGN+1]

**: DEP
CM: BRANCH IF NOT DEP (ERROR)
BR: CBN(/N") [END]

% CM: SET CODES, INCR IF SECOND TIME
CC: C=0, N=1, Z=Z, V=V BR: CIN(N) [INCR]

s CM: PUT ADDRESS IN AD, PUT DATA IN R15
AR: R15B=SW1, AD=R17A PC: LW

*x CM: PUT ADDRESS IN ADX, PUT DATA IN R15
AR: R15B=SW1, ADX=R17A PC: UW

% CM: MOVE ADDRESS INTO D
AR: D=R17A BR: CBR(1) [DEP1]

**: END

CM: RESTORE CC*"S
AR: R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO

*x CM: WAIT FOR 10 COMPLETE, LOOK AT SWITCHES, BRANCH
AR: R15B=SW2 AND R14A PC: LW, WIOH, CB BR: CBR(1) [GO]
**: INCR
CM: INCREMENT ADDRESS BY 1, SKIP NEXT IF REG
AR: R17B=R17B+<1> PC: 3B BR: CBN(2) [-+2]
ol CM: INCREMENT ADDRESS BY 1
AR: R17B=R17B+<1> PC: 3B
**- TSTR

CM: MOVE TESTF BIT INTO R13, GO TEST FOR REG
AR: R13B=[+20] BR: CJR(1) [REG]

*x CM: TEST FOR UPPER/LOWER REGISTER
AR: R13B AND R17A BR: CRR(1)
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CC:
**- REG

CM:

AR:

ool CM:
AR:

ol CM:
AR:

Fx CM:
CC:

**- NO
CM:
CC:

PG:

CM:

**: MOV

*x AR:

CC:

CC:

**: MOVB

CC:
*x AR:
Fx AR:
*x AR:
**: CMP

CM:

AR:
CC:

CC:

Fx AR:

**: BIT

Fx AR:

**x AR:

v=pPz, C=C, Z=Z, N=N
TEST ADX FOR REGISTER ADDRESS
R17A-[+77]-<1> PC: UB

COMPARE ADDRESS TO LOW BOUND OF REG ADDRESS
R17A-[+177700]-<1> PC: LW BR: CBN(/Z") [NO]

COMPARE ADDRESS TO UPPER BOUNDS OF REG ADDRESS
[+177737]-R17A-<1> PC: LW BR: CBN(N") [NO]

REGISTER ADDRESS

Z=1, C=C, V=V, N=N BR: CRN(/N")

NOT REGISTER ADDRESS

Z=0, C=C, V=V, N=N BR: CRR(1)
DOUBLE OPERAND INSTRUCTIONS

DOUBLE OPERAND INSTRUCTIONS

D,S,MODE IS LABLED AS INSTRUCTION

THE THREE REMAINING MODES D,SO DO,S & DO,SO
ARE ACCESSED BY OFFSETS

MOVE INSTRUCTION

D=R10A PC: LW, WIOL 10: DATO(CM)

N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]
D=RA(SRC)  PC: LW, WIOL 10: DATO(CM)

N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]
RB(DST)=D

Z=PZ, N=PN, V=0, C=C BR: BROC(LKD) [BGN]

RB(DST)=RA(SRC)
N=PN, Z=PZ, V=0, C=C BR: BROC(LKD) [BGN]

MOVE BYTE INSTRUCTION

D=R10A PC: LB, WIOL 10: DATOB(CM)

N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]
D=RA(SRC)  PC: LB, WIOL 10: DATOB(CM)

N=PN, z=PZ, V=0, C=C BR: CBR(1) [BGN]
RB(DST)=DSX7 PC: LW

N=PN, Z=PZ, V=0, C=C BR: BROC(LKD) [BGN]

D=RA(SRC)  PC: LB BR: CBR(1) [.-11]

COMPARE INSTRUCTION
R10A-D-<1> PC: LWB, WIOH
N=PN, Z=PZ, V=PV, C=PCB BR: CBR(1) [BGN]

RA(SRC)-D-<1> PC: LWB, WIOH
N=PN, Z=PZ, V=PV, C=PCB BR: CBR(1) [BGN]

D-RA(DST)-<1> PC: LWB
N=PN, z=PZ, V=PV, C=PCB BR: BROC(LKD) [BGN]

RB(SRC)-RA(DST)-<1> PC: LWB
N=PN, Z=PZ, V=PV, C=PCB BR: BROC(LKD) [BGN]

BIT TEST INSTRUCTION
D AND R1I0OA PC: LWB, WIOH
N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]

D AND RA(SRC) PC: LWB, WIOH
N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]

D AND RA(DST) PC: LWB
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bluxhi.mic

CC:

Kk -

: AR:
CC:

*x -

BIC
CM:
AR:
BR:

KKk -

: AR:
BR:

ool AR:
CC:

*x -

AR:
CC:

KK -

AR:
CC:

KKk -

BIS
CM:

**:
CC:

Kk -

CC:

*x -

ADD

CC:

*x -

*x -

**:
CC:

KKk -

SuUB

Kk -

AR:
CC:

CC:

CC:
PG:

CM:

KKk -

CLR

Kk -

N=PN, Z=PZ, V=0, C=C

RB(SRC) AND RA(DST) PC: LWB
N=PN, Z=PZ, V=0, C=C

BIT CLEAR INSTRUCTION
R10B=D, D=R10A PC: LWB,
CBR(1) [-+4]

R10B=D, D=RA(SRC) PC: LWB,

CBR(1) [-+3]

RB(DST)=/D AND RA(DST)
N=PN, Z=PZ, V=0, C=C

RB(DST)=/RA(SRC) AND RB(DST)

N=PN, Z=PzZ, V=0, C=C

D=/D AND R10A
N=PN, Z=PZ, V=0, C=C

BIT SET INSTRUCTION
D=R10A OR D PC: LWB, WIOH
N=PN, Z=PZ, V=0, C=C

D=D OR RA(SRC)
N=PN, Z=PZ, V=0, C=C

RB(DST)=D OR RA(DST)
N=PN, Z=PZ, V=0, C=C

RB(DST)=RB(DST) OR RA(SRC)
N=PN, Z=PZ, V=0, C=C

ADD INSTRUCTION
D=D+R10A+<0> PC: LW,
N=PN, Z=PZ, V=PV, C=PC

D=D+RA(SRC)+<0> PC: LW,
N=PN, Z=PZ, V=PV, C=PC

RB(DST)=D+RA(DST)+<0>
N=PN, Z=PZ, V=PV, C=PC

RB(DST)=RB(DST)+RA(SRC)+<0>
N=PN, Z=PZ, V=PV, C=PC

SUBTRACT INSTRUCTION
D=D-R10A-<1> PC:
N=PN, Z=PZ, V=PV, C=PCB

LW,

D=D-RA(SRC)-<1> PC:
N=PN, Z=PZ, V=PV, C=PCB

LW,
RB(DST)=RA(DST)-D-<1>
N=PN, Z=PZ, V=PV, C=PCB

RB(DST)=RB(DST)-RA(SRC)-<1>
N=PN, Z=PZ, V=PV, C=PCB

SINGLE OPERAND
SINGLE OPERAND INSTRUCTIONS

D MODE 1S LABLED AS
DO MODE

CLEAR INSTRUCTION
D=0 PC: LWB, WIOL

PC: LWB,

PC: LWB,

BR: BROC(LKD) [BGN]

BR: BROC(LKD) [BGN]

WIOH
WIOH
PC: LWB

BR: BROC(LKD) [BGN]

PC: LWB
BR: BROC(LKD) [BGN]

WIOH
BR: CBR(1) [BGN]

10: DATO(CM,BYT)
BR: CBR(1) [BGN]

WIOH 10: DATO(CM,BYT)

BR: CBR(1) [BGN]

PC:
BR:

LWB
BROC(LKD) [BGN]

PC:
BR:

LWB
BROC(LKD) [BGN]

WIOH 10: DATO(CM)
BR: CBR(1) [BGN]

WI0H 10: DATO(CM)
BR: CBR(1) [BGN]
BR: BROC(LKD) [BGN]

BR: BROC(LKD) [BGN]

WIOH 10: DATO(CM)
BR: CBR(1) [BGN]

WIOH 10: DATO(CM)
BR: CBR(1) [BGN]
BR: BROC(LKD) [BGN]

BR: BROC(LKD) [BGN]

INSTRUCTIONS

INSTRUCTION
IS ACCESSED BY AN OFFSET

10: DATO(CM,BYT)

Z=1, N=0, V=0, C=0 BR: CBR(1) [BGN]

RB(DST)=0  PC: LWB
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CC:

**: COM
CM:
AR:
CC:

**x AR:
CC:

**: INC
CM:

ool AR:
CC:

**: DEC

*x AR:
CC:

**: NEG

**x AR:
CC:

**: ADC

**x AR:
CC:

**: SBC

**x AR:
CC:

**: TST
CM:
AR:
BR:

**x AR:
CC:

CC:

**: SWAB
CM:
AR:
CC:

Fx AR:

faiale AR:
CC:

**- SXT
CM:
AR:

Z=1, N=0, V=0, C=0 BR: BROC(LKD) [BGN]

COMPLEMENT INSTRUCTION
D=/D PC: LWB, WICOH
N=PN, Z=PZ, V=0, C=1

RB(DST)=/RB(DST)

N=PN, Z=PZ, V=0, C=1

INCREMENT INSTRUCTION
PC: LWB, WICOH
N=PN, Z=PZ, V=PV, C=C

D=D+<1>

RB(DST)=RB(DST)+<1> PC: LWB
N=PN, Z=PZ, V=PV, C=C

DECREMENT INSTRUCTION
PC: LWB, WICOH
N=PN, Z=PZ, V=PV, C=C

D=D-<0>

RB(DST)=RB(DST)-<0> PC: LWB
N=PN, Z=PZ, V=PV, C=C

NEGATE INSTRUCTION
PC: LWB, WICOH
N=PN, Z=PZ, V=PV, C=PZB

D=-D-<1>

RB(DST)=-RB(DST)-<1>
N=PN, Z=PZ, V=PV, C=PZB

ADD CARRY INSTRUCTION
PC: LWB, WICOH
N=PN, Z=PZ, V=PV, C=PC

D=D+<C>

RB(DST)=RB(DST)+<C> PC: LWB
N=PN, Z=PZ, V=PV, C=PC

SUBTRACT CARRY INSTRUCTION
PC: LWB, WICOH
N=PN, Z=PZ, V=PV, C=PCB

D=D-</C>

RB(DST)=RB(DST)-</C>
N=PN, Z=PZ, V=PV, C=PCB

TEST INSTRUCTION
AD=R7B
CBR(1) [.+2]

RA(DST)

D PC: LWB 10:

SWAP BYTE INSTRUCTION
PC: LB, WICH
N=PN, Z=PZ, V=0, C=0

D=DSWB

D=RA(DST)
RB(DST)=DSWB
RA(DST)

SIGN EXTEND INSTRUCTION
PC: LW, WIOL

D=ROB-ROA-</N>

PC: LW, WIOL
PC: LWB
N=PN, Z=PZ, V=0, C=0

IDATIR(CMI)
N=PN, Z=PZ, V=0, C=0

PC: LB
N=PN, Z=PZ, V=0, C=0

10:
BR:

BR:

10:
BR:

BR:

10:
BR:

BR:

10:
BR:

PC:
BR:

10:
BR:

BR:

10:
BR:

PC:
BR:

10:

BR:

BR:

10:
BR:

BR:

DATO(CM,BYT)
CBR(1) [BGN]

BROC(LKD) [BGN]

DATO(CM,BYT)
CBR(1) [BGN]

BROC(LKD) [BGN]

DATO(CM,BYT)
CBR(1) [BGN]

BROC(LKD) [BGN]

DATO(CM,BYT)
CBR(1) [BGN]

LWB
BROC(LKD) [BGN]

DATO(CM,BYT)

CBR(1) [BGN]

BROC(LKD) [BGN]

DATO(CM,BYT)
CBR(1) [BGN]

LWB
BROC(LKD) [BGN]

INTCK

BROC(LKD) [BGN]

CBR(1) [BGN+1]

DATO(CM)

CBR(1) [BGN]

BROC(LKD) [BGN]

10: DATO(CM)
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CC:

ool AR:
CC:

**- XOR
CM:
AR:
CC:

ool AR:
CC:

**: ROR
CM:
AR:
CC:

ool AR:
CC:

**: SRD
AR:
CC:

**: SRO
AR:
CC:

**: ROL
CM:
AR:
CC:

CC:
**: ASR

CM:

AR:

CC:

CC:
**- ASL

CM:

AR:

CC:

faiale AR:
CC:

PG:

**: CLRC

**: SETC

**: SOB

*x AR:
10:

faiale AR:
10:

**: MARK
CM:
AR:

N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]
RB(DST)=RB(DST)-RA(DST)-</N>
N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN+1]

EXCLUSIVE OR INSTRUCTION
D=D XOR RA(SRC) PC: LW, WIOH 10: DATO(CM)
N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]

RB(DST)=RB(DST) XOR RA(SRC)
N=PN, Z=PZ, V=0, C=C BR: BROC(LKD) [BGN]

ROTATE RIGHT INSTRUCTION

R10B=D, SRD(C) PC: LWB, WIOH

C=LSBR, N=N, Z=Z, V=V BR: CBR(1) [SRD]
RB(DST)=RB(DST), SRD(C) PC: LWB

C=LSBR, N=N, z=Z, V=V BR: CBR(1) [SRO]
D=R10B PC: LWB 10: DATO(CM,BYT)

C=C, N=PN, Z=PZ, V=PNXC BR: CBR(1) [BGN]
RB(DST) PC: LWB

C=C, N=PN, Z=PZ, V=PNXC BR: BROC(LKD) [BGN]

ROTATE LEFT INSTRUCTION

R10B=D, SRU(C) PC: LWB, WIOH

C=MSBR, N=N, Z=Z, V=V BR: CBR(1) [SRD]
RB(DST)=RB(DST), SRU(C) PC: LWB

C=MSBR, N=N, z=Z, V=V BR: CBR(1) [SRO]

ARITHMETIC SHIFT RIGHT INSTRUCTION
R10B=D, SRD(MSBR) PC: LWB, WIOH
C=LSBR, N=N, Z=Z, V=V BR: CBR(1) [SRD]

RB(DST)=RB(DST), SRD(MSBR) PC: LWB
C=LSBR, N=N, z=Z, V=V BR: CBR(1) [SRO]

ARITHMETIC SHIFT LEFT INSTRUCTION

R10B=D, SRU(0) PC: LWB, WIOH

C=MSBR, N=N, Z=Z, V=V BR: CBR(1) [SRD]
RB(DST)=RB(DST), SRU(0) PC: LWB

C=MSBR, N=N, z=Z, V=V BR: CBR(1) [SRO]

CONTROL, TRAP, AND OTHER INSTRUCTIONS

CLEAR CONDITION CODE INSTRUCTIONS
C=CLR, N=CLR, Z=CLR, V=CLR BR: BROC(LKD) [BGN]

SET CONDITION CODE INSTRUCTIONS
C=SET, N=SET, Z=SET, V=SET BR: BROC(LKD) [BGN]

SUBTRACT 1 AND BRANCH IF NOT = O
RB(SRC)=RB(SRC)-<0>, AD=R7A

R10B=IR5, SRU(O)
INTCK BR: CBN(Z") [BGN+3]

AD;R7B=R7B-R10A-<1>
DATIR(CMI) BR: CBR(1) [BGN+1]

MARK INSTRUCTION
R10B=I1R5+<1>, SRU(0)
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ic

*x -

**:
Kk -
**:
KKk -

**: RTS

*x -
**:
*x -
**:

**: RTI

KKk -
*x -

Kk -

*xk -

*xk -

**: RESE

*x -

**: WAIT

KK -

**: JPRO

**: JSR

Kk -

*x -

*x -

**: JMP

AR:
10:

AR:
AR:
AR:
AR:
CM:
AR:
10:
AR:
AR:
AR:
AR:
CM:
AR:
10:
AR:
AR:

AR:
10:

CM:
AR:
PC:
CM:
AR:
BR:
T

CM:
PC:
PC:
CM:
10:
AR:
CM:

AR:
10:

CM:
AR:

AR:
10:

AR:
10:

AR:

CM:

AD; R10B=R6A+R10B+<0>
DATI(CMI)  BR: CBN(CUM) [.+2]

R6B=R10A+[+2]+<0> BR: CBR(1) [-+2]
R16B=R10A+[+2]+<0>

AD;R7B=R5A PC: LW, WIOL 10: INTCK

R5B=D 10: IDATIR(CMI) BR: CBR(1) [BGN+1]
RETURN FROM SUBRUTINE INSTRUCTION
R10B=R6A+[+2]+<0>, AD=R6A PC: LW, WIOL
DATI(CMI) BR: CBN(CUM) [-+2]

R6B=R10A BR: CBR(1) [-+2]

R16B=R10A

R7B=RA(DST)

RB(DST)=D PC: LW, WIOH BR: CBR(1) [BGN]
RTI/RTT INSTRUCTIONS
R10B=R6A+[+2]+<0>,AD=R6A PC: LW,WIOL
DATI(CMI) BR: CBN(CUM) [-+2]
R6B=R6A+[+4]+<0> BR: CBR(1) [-+2]
R16B=R6A+[+4]+<0>

R7B=D,AD=R10A PC: LW,WIOH
DATI(CMI)

SET T BIT & CC"S / DONE IF IN USER MODE
PSR=D CC: C=CP0,Z=CP0,V=CPO,N=CPO
LW, WIOH BR: CBN(CUM) [BGN]

ELSE RESTORE ALL STATUS FROM STACK

AD=[+177776] 10: DATO(OFF)
CBR(1) [BGN]

RESET INSTRUCTION
LW, wioL 10: INTCK BR: CBN(CUM) [BGN+3]
LW, wioL 10: INIT BR: CBR(1) [BGN+3]
WAIT FOR INTERRUPT INSTRUCTION

INTCK BR: CNR(IP)

R7B=R7A+[+2]+<0>  BR: CBIN(1) <INST>

JMP/JSR (0) TRAP

AD;R10B=[+6] PC: LW, WIOL
DATI(KI) BR: CBN(1) [RES+1]

JUMP TO SUBRUTINE INSTRUCTION
D=RA(SRC)  BR: CBN(CUM) [.+2]

AD;R6B=R6A-[+2]-<1> PC: LW, WIOL
DATO(CMI)  BR: CBR(1) [.+2]

AD;R16B=R6A-[+2]-<1> PC: LW, WIOL
DATO(CMI)

RB(SRC)=R7A

JUMP INSTRUCTION
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AR: AD;R7B=R11A PC: LW, WIOL
10: INTCK BR: CBR(1) [BGN+3]

PG: RESERVED INSTRUCTION TRAP HANDLER

**: RSRVINST
CM: GET STATUS

AR: AD=[+177764] 10: DATI(OFF)

% CM: USE STATE "EX"/"E5" FOR ADDITIONAL CODE
AR: SCE5=D PC: LW,WIOH
SP: CLR,SE5

**: RSRVSTAT
CM: GO TO ADDITIONAL CODE IF DEFINED
BR: CJIN(N") <SCR>

% CM: ELSE NOT DEFINED

AR: SCE7=[RES]

SP: CLR,SE7
% CM: RESET CPU STATE TO "RES"/"E7"

BR: CBIN(1) <SCR>

PG: SPL INSTRUCTION (11/45, 60, & 70)
**: SPL

CM: SET PRIORITY LEVEL
AR: R10B=R10B+R10A+<N>
BR: CBN(CUM) [BGN]

*x AR: R10B=R10B+R10A+<Z>
s AR: R10B=R10B+R10A+<V>
*x AR: D=R10B+R10A+<C>
s AR: AD=[+177776] 10: DATOB(OFF)

BR: CBR(1) [BGN]

PG: PROCESOR STATUS WORD INSTRUCTIONS
**: MTPS

CM: MOVE TO PS / DONE IF USER MODE

AR: D CC: C=CPO,V=CPO,Z=CP0,N=CPO

PC: LW, WIOH BR: CBN(CUM) [BGN]

*x CM: ELSE IN KERNEL MODE - CHANGE PRIORITY TOO
AR: AD=[+177776]
10: DATOB(OFF) BR: CBR(1) [BGN]

**: MFPSO
CM: MOVE FROM PS INSTRUCTION
AR: D=PSR BR: CBR(1) [MOVB+2]
**: MFPSX
AR: D=PSR CC: C=C, V=0, N=PN, Z=PZ
PC: LB, WIOL 10: DATOB(CM)  BR: CBR(1) [BGN]
PG: MEMORY MANAGEMENT INSTRUCTIONS
.=: MORIGIN+347
**: MTPIX
AR: SCRO=/SCRO
xx AR: D=R10A BR: CBN(/Z") [GTSTK]
% 10: IDATO(PM)
**: MEND
AR: R10B=D, AD=R7A CC: C=C, V=0, N=PN, Z=PZ
10: INTCK BR: CBR(1) [BGN+3] PC: LW, WIOL
**: MFPIX

CM: MFP1 INSTRUCTION
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10:

**: MFPI10

*x -

Kk -

*x -

Kk -

*xk -

AR:

AR:

AR:

AR:

AR:

BR:

**: MFOUT

Kk -

AR:
10:

AR:
10:

**: MTPIO

*x -

*xk -

*x -

CM:
AR:
AR:
AR:

AR:

**: MTOUT

KKk -

Kk -

*xk -

AR:
PC:

AR:
10:

AR:
10:

AR:
10:

**: GTSTK

*x -

KK -

*xk -

KKk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

AR:
10:

AR:
BR:

AR:

AR:
BR:

NA:

PG:

MA:
MA:
MA:
MA:
MA:

MA:

IDATI(PMI) BR: BROC(CUM) [MFOUT]

R10B=[+106]

R10A-IR-<1> PC: LB BR: CBN(PUM) [.+2]
D=R6B BR: BROC(Z") [MFOUT-2]
D=R16B BR: BROC(Z") [MFOUT-2]
D=RA(DST)  BR: BROC(CUM) [MFOUT]
CBN(CUM) [.+2]

AD;R6B=R6A-[+2]-<1> PC: LW, WIOL
DATO(CM) BR: CBR(1) [MEND]
AD;R16B=R6A-[+2]-<1> PC: LW, WIOL
DATO(CM) BR: CBR(1) [MEND]

MTPI INSTRUCTION
R10B=[+206], AD=R6A 10: DATI(CM)
R10A-IR-<1> PC: LB BR: CBN(CUM) [.+2]
R6B=R6A+[+2]+<0>  BR: BROC(Z") [MTOUT]
R16B=R6A+[+2]+<0> BR: BROC(Z") [MTOUT]

RB(DST)=D CC: C=C, V=0, N=PN, Z=PZ
LW, WIOH BR: CBR(1) [BGN]

AD=R7A PC: LW, WIOL
INTCK BR: CBN(PUM) [.+2]
R6B=D CC: C=C, V=0, N=PN, Z=PZ

IDATIR(CMI) BR: CBR(1) [BGN+1]
R16B=D CC: C=C, V=0, N=PN, Z=PZ
IDATIR(CMI) BR: CBR(1) [BGN+1]
AD=R6A PC: LW, WIOL

DATI(CMI)  BR: CBN(CUM) [.+2]

R6B=R6A+[+2]+<0>  SP: SE3, SE5
CBR(L) [.+2]

R16B=R6A+[+2]+<0> SP: SE3, SE5

R10B=D, AD=R7A PC: LW, WIOH
CBIN(1) <INST>

MORGEND=.
INSTRUCTION CODE SPECIFICATIONS

I0RIGIN+O

RSRVINST PS: RES
RSRVINST PS: RES
RSRVINST PS: RES
RSRVINST PS: RES
RSRVINST PS: RES
RSRVINST PS: RES

RSRVINST PS: RES
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*xk -

Kk -

*x -

Kk -

*x -

KKk -

*x -

Kk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

KKk -

*xk -

Kk -

*xk -

Kk -

*x -

Kk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST

PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:

PS:

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
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*x MA:= RSRVINST PS: RES

*x MA: RSRVINST PS: RES

*x MA:= RSRVINST PS: RES

*x MA: RSRVINST PS: RES

*x MA:= RSRVINST PS: RES

*x MA: RSRVINST PS: RES

*x MA:= RSRVINST PS: RES

*x MA: RSRVINST PS: RES

*x MA:= RSRVINST PS: RES

*x MA:= RSRVINST PS: RES

*x MA:= RSRVINST PS: RES

xR MA:= RSRVINST PS: RES

*x MA:z RSRVINST PS: RES

xR MA:= RSRVINST PS: RES

*x MA:z RSRVINST PS: RES

*x MA:= RSRVINST PS: RES

*x MA:z RSRVINST PS: RES

*x MA: RSRVINST PS: RES

*x MA:= RSRVINST PS: RES

*x MA: HALT PS: RES

*x MAZ WAIT PS: EX

*x MA: RTI PS: EX

*x MA: RES PS: BPT IN: Tl CM: BPT INSTRUCTION
*x MA: RES PS: 10T IN: T1I CM: 10T INSTRUCTION
*x MA: RESET PS: EX

*x MA: RTI PS: EX IN: Tl CM: RTT INSTRUCTION
*x MA:= RSRVINST PS: RES

*x MA: MOV PS: SRC, DST, EX IN: NDA
*x MA:Z MOV+1 PS: DST, EX IN: NDA

*x MA:Z MOV+2 PS: SRC, EX IN: C2, WT

*x MA:Z MOV+3 PS: EX IN:z C1, WT

*x MA: MOVB PS: SRC, DST, EX IN: NDA, BYT
*x MA: MOVB+1 PS: DST, EX IN: NDA, BYT
*x MA: MOVB+2 PS: SRC, EX IN: C2, BYT, WT
*x MA: MOVB+3 PS: EX IN: C1, BYT, WT

*x MA: CMP PS: SRC, DST, EX IN: SP
*x MA: CMP+1 PS: DST, EX IN: SP

*x MA: CMP+2 PS: SRC, EX IN: C2, WT
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*xk -

Kk -

*x -

Kk -

*x -

KKk -

*x -

Kk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

KKk -

*xk -

Kk -

*xk -

Kk -

*x -

Kk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

CMP+3
CMP

CMP+1
CMP+2
CMP+3
BIT

BIT+1
BIT+2
BIT+3
BIT

BIT+1
BIT+2
BIT+3
BIC

BIC+1
BIC+2
BIC+3
BIC

BIC+1
BIC+2
BIC+3
BIS

BIS+1
BIS+2
BI1S+3
BIS

BIS+1
BIS+2
BI1S+3
ADD

ADD+1
ADD+2
ADD+3
SUB

SUB+1
SUB+2
SUB+3

RTS

PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:

PS:

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

EX

IN: FRC, WT

DST, EX

EX IN: BYT,
EX IN: C2,

IN: FRC, BYT, WT

DST, EX

EX IN: SP
EX IN: C2,
IN: FRC, WT
DST, EX

EX IN: SP,
EX IN: C2,

IN: FRC, BYT, WT

DST, EX

EX

EX IN: C2,
IN: C1, WT

DST, EX

EX IN: BYT
EX IN: C2,

IN: C1, BYT, WT

DST, EX

EX

EX IN: C2,
IN: C1, WT

DST, EX

EX IN: BYT
EX IN: C2,

IN: C1, BYT, WT

DST, EX

EX

EX IN: C2,

IN: C1,WT

DST, EX

EX

EX IN: C2, WT

IN: C1, WT

IN: BYT, SP
SP

BYT, WT

IN: SP

WT

IN: SP, BYT
BYT

BYT, WT

WT

IN: BYT
BYT, WT

WT

IN: BYT
BYT, WT

WT
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*x MA:= RSRVINST PS: RES

*x MA: RSRVINST PS: RES

*x MA:- SPL PS: EX

*x MA: CLRC PS: EX IN: FRC, WT

*x MA:- CLRC PS: EX IN: FRC, WT

*x MA: SETC PS: EX IN: FRC, WT

*x MA:- SETC PS: EX IN: FRC, WT

*x MA: CLR PS: DST,EX IN: NDA
*x MA: CLR+1 PS: EX IN:z C1, WT

*x MA: CLR PS: DST, EX IN: BYT, NDA
*x MA: CLR+1 PS: EX IN: BYT, C1, WT
*x MA: COM PS: DST, EX

*x MA:- COM+1 PS: EX IN:z C1, WT

*x MA: COM PS: DST, EX IN: BYT
*x MA:- COM+1 PS: EX IN: BYT, C1, WT
*x MA: INC PS: DST, EX

*x MA:Z INC+1 PS: EX IN:z C1, WT

*x MA: INC PS: DST, EX IN: BYT
*x MA:Z INC+1 PS: EX IN: BYT, C1, WT
*x MA: DEC PS: DST, EX

*x MA:- DEC+1 PS: EX IN:z C1, WT

*x MA: DEC PS: DST, EX IN: BYT
*x MA: DEC+1 PS: EX IN: BYT, C1, WT
*x MA: NEG PS: DST, EX

*x MA:= NEG+1 PS: EX IN:z C1, WT

*x MA: NEG PS: DST, EX IN: BYT
*x MA:= NEG+1 PS: EX IN: BYT, C1, WT
*x MA: ADC PS: DST, EX

*x MA:- ADC+1 PS: EX IN:z C1, WT

*x MA: ADC PS: DST, EX IN: BYT
*x MA:- ADC+1 PS: EX IN: BYT, C1, WT
*x MA: SBC PS: DST, EX

*x MA: SBC+1 PS: EX IN:z C1, WT

*x MA: SBC PS: DST, EX IN: BYT
*x MA: SBC+1 PS: EX IN:z BYT, C1, WT
*x MA: TST PS: DST, EX IN: SP
*x MA:Z TST+1 PS: EX IN: FRC, WT

*x MA: TST PS: DST, EX IN: SP, BYT
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*xk -

Kk -

*x -

Kk -

*x -

KKk -

*x -

Kk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

KKk -

*xk -

Kk -

*xk -

Kk -

*x -

Kk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

TST+1
ROR
ROR+1
ROR
ROR+1
ROL
ROL+1
ROL
ROL+1
ASR
ASR+1
ASR
ASR+1
ASL
ASL+1
ASL
ASL+1
MARK
MARK
MTPS
MTPS
MFPIX
MFP10
MFPIX
MFP10
MTPIX
MTP10
MTPIX
MTP10
SXT
SXT+1
MFPSX
MFPSO
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST

PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:

PS:

EX
DST,
EX
DST,
EX
DST,
EX
DST,
EX
DST,
EX
DST,
EX
DST,
EX
DST,
EX
EX
EX
DST,
DST,
DST,
EX
DST,

IN:

EX

IN:

EX

IN:

EX

IN:

EX

IN:

EX

IN:

EX

IN:

EX

IN:

EX

IN:

EX

EX

EX

EX

EX CM:

EX

EX

EX

IN:

IN:

EX CM:

DST,
EX
DST,
EX
RES
RES
RES
RES
RES

EX

EX

BYT, FRC, WT

Ci, wr
IN: BYT

BYT, C1, WT

Ci, wr
IN: BYT

BYT, C1, WT

Ci, wr
IN: BYT

BYT, C1, WT

Ci, wr
IN: BYT

BYT, C1, WT

IN: SP, BYT
IN: BYT

IN: NDA

IN: NDA CM: MFPD
MFPD INST.

NDA

NDA CM: MTPD INST.
MTPD INST.

IN: NDA

IN: C1, WT

IN: NDA

INST.
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*xk -

Kk -

*x -

Kk -

*x -

KKk -

*x -

Kk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

KKk -

*xk -

Kk -

*xk -

Kk -

*x -

Kk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

RSRVINST
RSRVINST
RSRVINST
XOR
XOR+1
RSRVINST
RSRVINST
RSRVINST
RSRVINST
SOB PS: EX
SOB PS: EX
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST

PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:

PS:

PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:

PS:

RES
RES
RES

DST,

EX

RES
RES
RES
RES

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

EX

IN: C1, WT
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*xk -

Kk -

*x -

Kk -

*x -

KKk -

*x -

Kk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

*x -

Kk -

*x -

MA:= RSRVINST

MA:
MA:
MA:
MA:
MA:
MA:
MA:
MA:
MA:
MA:
MA:
MA:
MA:
MA:
MA:
MA:
MA:
MA:
MA:
MA:
PG:

VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:

RSRVINST

RSRVINST

RSRVINST

RSRVINST

JMP
JPRO
SWAB

SWAB+1

NOBR
BR
JSR
JPRO

RES PS: EMT

RES PS: TRAP

RSRVINST

RSRVINST

RSRVINST

RSRVINST

RSRVINST

RSRVINST

VGRP=

V37=
V36=
V35=
V34=
V33=
V32=
V31=
V30=
V27=
V26=
V25=
V24=
V23=
V22=
V21=
V20=
V17=
V16=
V15=
V14=
V13=
V12=

<
N
W

+0
CHLT /
CHLT /
CHLT /
FBHINT
CHLT /
YSTB /
FBHINT
FBHINT
CHLT

(@)

T

[

_|
NNNNNNNNNNNNN

PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:

PS:

PS:
PS:
PS:
PS:
PS:

PS:

+37
+36
+35

RES
RES
RES
RES
RES

DST,

RES

DST,

EX

EX

EX

DST,

RES

RES
RES
RES
RES
RES
RES

/ +6

+33
+6

/ +6
/ +252

+0
+0
+0
+0
+0
+0
+0
+12
+22
+16
+32
+36
+13

/ +16

/ +6

/ +26
+102

NNNNNNN

+62
+66

+172
+176
+272
+276

EX IN: NDA
EX

IN: C1, WT

IN: FRC, WT

EX IN: NDA
IN: TI CM:z EMT
IN: TI CM: TRAP

VECTOR DEFINITIONS

INSTRUCTION
INSTRUCTION
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VE: VO = INTO 7/ +242
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*%: ASH

*xk -

*xk -

*x -

**: LTST

*x -

*x -

MODIFIED MAY 1980 TO USE ONLY R10 & R11

CM:
CM:
AR:
CC:

CM:
AR:
BR:

CM:
AR:
CC:

CM:
AR:

CM:
AR:
CC:

CM:
AR:

CM:
AR:
CC:

Fx AR:

**: RTST

*x -

**: END1

**: ASHC

*x -

*x -

KKk -

*xk -

**: LSHC

CC:

CM:
AR:
CC:

AR:

AR:
CC:

CM:
CM:
AR:
CC:

CM:
AR:
BR:

AR:

AR:
CC:

CM:
AR:

CM:
AR:
CC:

EXTENDED INSTRUCTION SET

MORGEND

EXTENDED INSTRUCTION SET (EIS)
ASH SHIFT ARITHMETICALLY

ASHC ARITHMETIC SHIFT COMBINED
MUL MULTIPLY

DIV DIVIDE

ARITHMETIC SHIFT INSTRUCTION

IN 4B MODE

LOAD COUNTER, TEST FOR LEFT / RIGHT SHIFT

CNTR=DSX5 PC: LW, WIOH
N=PN, C=0, V=0, Z=0

SET UP FOR 32 BIT SHIFTING
R10B=0,D=RA(SRC) PC: LW
CBN(Z") [END1]

SET UPPER WORD DATA, BRANCH ON RIGHT SHIFT

R10B=D PC: UW

N=PN, C=C, V=V, Z=Z BR: CBN(N) [RTST]

EXTEND SIGN OF RB(SRC) THROUGH Q

Q=ROA-ROB-</N> PC: 4B

LEFT SHIFTING

R10B=R10B,SRU(0),SQ(MSBR) ~ PC: 4B, CCL
C=MSBR, V=0, N=N, Z=0 BR: CNR(/CNTR)

SHIFT LAST SIGN BIT INTO Q REG

R11B=R10A,SRU(0),SQ(MSBR)  PC: 4B

DID SIGN OF REGISTER CHANGE
OUT=Q+<N> PC: 4B
C=PZB, V=C, N=N, Z=Z

D=R10B PC: UW

C=V, V=C, N=0, Z=0 BR: CBR(1l) [END1]

RIGHT SHIFTING

R10B=R10B,SRD(MSBR) PC: uw, CCL

C=LSBR, V=0, N=0, Z=0
D=R10B PC: UW

RB(SRC)=D  PC: LW
c=C, V=V, N=PN, Z=PZ

ARITHMETIC SHIFT COMBINED
TEST FOR LEFT / RIGHT SHIFT
CNTR=DSX5 PC: LW, WIOH
N=PN, C=0, V=0, Z=0

SET UP FOR 32 BIT SHIFTING
D=RB(SRC)  PC: LW

CBN(Z") [END2]
R10B=RA(SRCI1) PC: LW

R10B=D PC: UW

BR: CNR(/CNTR)

BR: CBR(1) [BGN]

N=PN, V=V, C=C, Z=Z BR: CBN(N) [RSHC]

EXTEND SIGN OF RB(SRC) THROUGH Q REG

Q=ROA-ROB-</N> PC: 4B

LEFT SHIFTING

R10B=R10B,SRU(0),SQ(MSBR)  PC: 4B, CCL
C=MSBR, V=0, N=N, Z=0 BR: CNR(/CNTR)
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*x -

*x -

**: RSHC

*x -

Kk -

**: END2

*xk -

**: MUL

Kk -

KKk -

KKk -

*x -

*x -

*x -

*xk -

*xk -

*%: PSN

*x -

*x -

**: NGN

CM:
AR:

CM:
AR:
CC:
AR:
CC:

CM:
AR:
CC:

AR:

AR:

AR:
CC:

CM:
AR:

CM:
AR:
CC:

AR:

CC:

CC:

CC:

10:

AR:

SHIFT LAST SIGN BIT INTO Q REG
R11B=R10A,SRU(0),SQ(MSBR)  PC: 4B

DID SIGN OF REGISTER CHANGE
OUT=Q+<N> PC: 4B

C=PZB, V=C, N=N, Z=Z

D=R10B PC: UW

V=C, C=V, N=0, Z=0 BR: CBR(1) [END2-1]

RIGHT SHIFTING

R10B=R10B, SRD(MSBR) PC: 4B, CCL
C=LSBR, V=0, N=0, Z=0 BR: CNR(/CNTR)
D=R10B PC: UW

RB(SRC!1)=R10A PC: LW
RB(SRC)=D,D=RA(SRC!1) PC: LW

c=C, V=V, N=PN, Z=PZ

RB(SRC!1)=D PC: LW

C=C, V=V, N=N, Z=PZAZ BR: CBR(1) [BGN]

INITIALIZE LOOP COUNTER
CNTR=[+17]

INITIALIZE RESULT
R11B=0

LOAD MULTIPLIER
R10B=D,SRD(0) PC: LW, WICH
C=LSBR, V=V, N=N, Z=Z

ENTER MULTIPLIER SHIFTED ONCE
Q=R10B

MULTIPLICATION IS PERFORMED BY

ADDING THE MULTIPLICAND TO THE RESULT

IF THE MULTIPLIER BIT SHIFTED FROM Q IS A ONE
ELSE A O IS ADDED
R11B=R11B+RA(SRC)+<0>, SRD(PNXPV) , SQ(LSBR)
C=LSBQ, V=V, N=N, Z=Z PC: LW, MM, CCL
CNR(/CNTR)

LAST CYCLE OF TWO"S COMPLEMENT MULTIPLY
R11B=R11B-RA(SRC)-<1>,SRD(PNXPV), SQ(LSBR)
C=LSBQ, V=V, N=N, Z=Z PC: LW, MM

STORE HIGH ORDER RESULT
RB(SRC)=R11A PC: LW
C=0, V=0, N=PN, Z=PZ

STORE LOW ORDER RESULT
RB(SRC11)=Q PC: LW
C=0, V=0, N=N, Z=PZAZ 10: INTCK

SET UP TO CHECK RANGE
R10B=[+77777].AD=R7A
DATIR(CMI) BR: CBN(N) [NGN]

CHECK FOR RESULT > 2715-1
OUT=Q-R10A-<1>

OUT=R11A-<C">
V=PNXPV, C=C, N=N, Z=Z

OUT=/PSR
V=CPO, C=C, N=N, Z=Z BR: CBR(1) [END3]
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Kk -

**: END3

**: DIV

*xk -

*xk -

*x -

KKk -

KKk -

*x -

*x -

*x -

Kk -

Kk -

Kk -

Kk -

*x -

*x -

*x -

AR:
CC:

CC:

CM:
CM:
CM:
CM:
AR:
CC:

CM:
AR:
CC:

CM:
AR:

AR:
CM:
AR:
CC:

CM:
AR:

CM:
AR:

CM:

AR:
CC:

AR:

CHECK FOR RESULT < -2715
OUT=Q+R10A+<1>

OUT=R11A+<C">
V=PNXPV, C=C, N=N, Z=Z

C=V, V=0, N=N, Z=Z BR: CBR(1) [BGN+1]

DIVISION 1S PERFORMED BY A NON RESTORING

METHOD. THE COMPLEMENT OF THE QUOTIENT 1S DEVELOPED
IN THE Q REGISTER AND THE REMAINDER 1S LEFT IN R10.
LOAD HIGH ORDER PART OF DIVIDEND

R10B=RA(SRC) PC: LW

C=0, V=0, N=PN, Z=PZ

LOAD LOW ORDER PART OF DIVIDEND, SKIP IF POSITIVE
Q=RB(SRCI1) PC: LW
C=0, V=0, N=N, Z=PZAZ BR: CBN(/N) [-+3]

COMPUTE TWO®"S COMPLEMENT OF 32 BIT DIVIDEND
Q=-Q-<1>

R10B=-R10B-<C">

LOAD DIVISOR, CHECK IF = 0O
R11B=D PC: LW, WICH
C=PZ, V=0, N=N, Z=Z

SET LOOP COUNTER, SKIP IF DIVISOR POSITIVE
CNTR=[+17] BR: CBN(/N") [.+2]

MAKE DIVISOR POSITIVE
R11B=-R11B-<1>

CHECK FOR OVERFLOW, FALL TO ABORT IF SOURCE = 0
R10B=R10B-R11A-<1>,SRU(MSBQ) , SQ(MSBR)
C=C, V=PNXPV, N=N, Z=Z BR: CBN(/C) [-+2]

LEAVE R(SRC) & R(SRC!1), SET CODES
C=1, V=1, N=N, Z=Z BR: CBR(1) [BGN]

ABORT IF OVERFLOW, IE. DIVIDEND > DIVISOR
OUT=/PSR
C=C, V=CPO, N=N, Z=Z BR: CBN(/V) [BGN]

SAVE SIGN OF DIVIDEND
COMPUTE SIGN OF QUOTIENT
OuUT=D CC: C=0, V=0, N=PNXN, Z=N

FIRST OPERATION IS AN ADD
R10B=R10B+R11A+<0>,SRU(MSBQ) , SQ(MSBR)
C=PN, V=Z, N=N, Z=0

REPEAT NEXT CYCLE 15 TIMES
IF THE CARRY FLAG IS A 1 DO AN ADDITION
IF THE CARRY FLAG IS A O DO A SUBTRACTION
THE CURRENT SIGN BIT 1S THE COMPLEMENT OF
THE DEVELOPED QUOTIENT BIT
D;R10B=R10B+R11A+</C>,SRU(MSBQ) , SQ(MSBR)

MNR, CCL, LW CC: C=PN, V=V, N=N, Z=0
CNR(/CNTR)

GET QUOTIENT, SKIP IF SIGN IS CORRECT
RB(SRC)=/Q

c=C, V=V, N=PN, Z=PZ BR: CBN(/N) [-+2]

CORRECT SIGN OF QUOTIENT
RB(SRC)=-RB(SRC)-<1>
c=C, V=V, N=PN, z=PZ

RESTORE REMAINDER CORRECTION

IF C =1 ADD R11 ELSE ADD O

CHECK IF SIGN OF REMAINDER NEEDS CORRECTING
RB(SRC!1)=D+R11A+<0> PC: MM, LW
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*x -

Kk -

*x -

KKk -

*x -

KKk -

*x -

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

C=0, V=0, N=N, z=Z BR: CBN(/V) [BGN]

CORRECT SIGN OF REMAINDER
RB(SRC11)=-RB(SRCI1)-<1>

C=0, V=0, N=N, Z=Z BR: CBR(1) [BGN]

MORGEND=.

EXTENDED INSTRUCTION CODES

I0RIGIN+300

MUL PS: DST, EX
MUL PS: DST, EX
DIV PS: DST, EX
DIV PS: DST, EX
ASH PS: DST, EX
ASH PS: DST, EX
ASHC PS: DST, EX

ASHC PS: DST, EX

IN: SP

IN: SP

IN: SP

IN: SP

Page 4



fisx.mic

PG: FIS OVERLAY

CM: THE FOLLOWING INSTRUCTION CODE
DEFINITIONS OVERLAY THE ARB11 CODE TO ADD THE FOLLOWING
FLOATING POINT INSTRUCTIONS.

PDP-11/35 AND LSI-11 COMPATIBLE

FADD 07500R
FSUB 07501R
FMUL 07502R
FDIV 07503R

CM: NOTES ON CODING -
1) CONDITION CODES ARE CHANGED DURING OPERAND
ACCESS. MEMORY TRAPS WILL HAVE INVALID CC*"S

2) A.GETARG, B.GETARG, AND ARG.SAV ROUTINES
SUPPORT FLOATING AND DOUBLE FORMATS

3) THE SINGLE PRECISION FLOATING ROUTINES
ADD.24
MUL.24
DIV.24
AL.24
NORM. 24
MAY BE CALLED BY THE FPP

4) DOUBLE PRECISION FLOATING POINT OPERATIONS
ARE SUPPORTED BY THE FOLLOWING ROUTINES

ADD.56
MUL .56
DIV.56
AL .56
NORM. 56
AND MAY BE CALLED BY THE FPP
PG: DEFINE FIS INSTRUCTIONS
.= 10RIGIN+340
% MA: FADD PS: EX
s MA: FSUB PS: EX
% MA: FMUL PS: EX
s MA: FDIV PS: EX
.=: MORGEND
PG: FDIV
**: FDIV
CM: GET FLOATING ARGUMENT B
AR: AD;R10B=RA(DST) 10: DATI(CMI)
CC: €=0,Z=0,N=0,V=0 BR: CJIN(1) [B.GETARG+1]

KKk -

*xk -

*xk -

*xk -

*xk -

CM: ON ZERO ARGUMENT - BRANCH
AR: AD;RB(DST)=RA(DST)+[+4]+<0> BR: CBN(C) [DIVZERO]

CM: GET ARGUMENT A
AR: R10B=RA(DST)
10: IDATI(CMI) ~BR: CJIN(1) [A.GETARG+1]

CM: ON ZERO ARGUMENT - GENERATE A CLEAN ZERO
PRESET LOOP COUNTER
AR: CNTR=[+32] BR: CBN(C) [FIS.SAV]

CM: DO 24-BIT DIVISION (ROUNDED)
AR: R14B-R12A-<0> PC: 4B
CC: C=PN,N=1,Z=0,V=0  BR: CJIN(1) [DIV.24+2]

CM: CHECK EXPONENT
AR: R4B=R4B+<0> PC: UW
BR: CBN(1) [EXPCHK]
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PG: FMUL
**: FMUL

CM: GET FLOATING ARGUMENT B

AR: AD;R10B=RA(DST) 10: DATI(CMI)

cCc: €=0,N=0,7=0,V=0 BR: CJIN(1) [B.GETARG+1]
*x CM: CHECK FOR ZERO ARGUMENT

AR: AD;RB(DST)=RA(DST)+[+4]+<0> BR: CBN(C) [FIS.SAV]
xx CM: GET A ARGUMENT

AR: R10B=RA(DST)

10: IDATI(CMI) BR: CJN(1) [A.GETARG+1]
xx CM: CHECK FOR ZERO ARGUMENT

AR: CNTR=[+30] BR: CBN(C) [FIS.SAV]
*x CM: DO 24-BIT MULTIPLY (ROUNDED)

AR: R14B=R14B,SRD(0) PC: 4B
CC: C=LSBR,N=1,Z=0,V=V BR: CJIN(1) [MUL.24+2]

ool CM: CHECK EXPONENT

AR: R4B=R4B+<0> PC: UW

BR: CBN(1) [EXPCHK]

PG: FSUB
**- FSUB

CM: GET FLOATING ARGUMENT B

AR: AD;R10B=RA(DST) 10: DATI(CMI)

CC: C=0,N=0,7=0,V=0 BR: CIN(1) [B-GETARG+1]
ol CM: NEGATE SIGN OF OPERAND

AR: R5B=R5A XOR [+100000] PC: UW

BR: CBN(1) [FADD+1]

PG: FADD
**- FADD

CM: GET FLOATING ARGUMENT B

AR: AD;R10B=RA(DST) 10: DATI(CMI)

CcC: C=0,N=0,2=0,V=0 BR: CIN(1) [B-GETARG+1]
** CM: GET A ARGUMENT

AR: AD;RB(DST)=RA(DST)+[+4]+<0> 10: DATI(CMI)
ol AR: R10B=RA(DST) BR: CIN(1) [A-GETARG+1]
ol CM: DO 24-BIT ADDITION (ROUNDED)

AR: R2B PC: UW

CC: C=0,N=1,7=PZ,V=V  BR: CJIN(1) [ADD.24+1]

ol CM: ON ZERO RESULT (C=1) - GENERATE A CLEAN ZERO
IF AORB =0 (Z=1) - SAVE RESULT IN B
CHECK EXPONENT
AR: R4A+<0> PC: UW
BR: CBN(CO0Z) [FIS.SAV]

**: EXPCHK

CM: BRANCH ON UNDERFLOW, CHECK OVERFLOW

AR: R4A-[+400]-<1> PC: UW

BR: CBN(BLE") [UNDFLO]
*x CM: BRANCH ON OVERFLOW

CcC: C=0,N=0,Z=0,V=V BR: CBN(/N") [OVRFLO]
**: FIS.SAV

CM: SET ADDRESS / GO SAVE ARGUMENT

AR: R10B=RA(DST) BR: CIN(1) [ARG.SAV]
*x CM: WAIT TO START NEXT INSTRUCTION

AR: AD=R7A+[+0]+<0> PC: LW,WIOL

10z INTCK BR: CBN(1) [BGN+3]

PG: SAVE ARGUMENT ROUTINE
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CM: IF C=1 A CLEAN ZERO IS GENERATED, ELSE

R4 (UW) - EXPONENT

R5 (UW) - FRACTION SIGN

R14 (4B) - FRACTION

R15 (4B) - FRACTION

ARE COMBINED INTO THE STANDARD FLOATING POINT
FORMAT = FLOATING (V=0)
SIGN(1-BIT)/EXPONENT(8-BITS)/FRACTION(23-BITS)
FORMAT = DOUBLE (V=1)
SIGN(1-BIT)/EXPONENT(8-BITS)/FRACTION(55-BITS)

AND SAVED AT THE ADDRESS IN R1O(LW)

**: ARG.SAV
CM: MASK FRACTION / GO COMBINE SIGN, EXPONENT, AND FRACTION
AR: R14B=[+177600] MASK R14A  PC: UW
BR: CJIN(1) [CMB.SEF+1]

**: ARG.SAVA

CM: SAVE RESULT (R14-4B)

AR: AD=R10A 10: DATO(CM)
*x: CM: CLEAR EXTRA FLAGS

AR: D=R14B PC: LW,WIOL

CC: C=0,V=V,N=N,Z=Z
*x AR: AD=R10A+[+2]+<0>

10: DATO(CM) BR: CRN(/V)
*x: AR: D=R15B PC: UW,WIOL

CC: C=0,V=0,N=N,Z=Z
*x AR: AD=R10A+[+4]+<0> 10: DATO(CM)
*x: AR: D=R15B PC: LW,WIOL
*x: AR: AD=R10A+[+6]+<0>

10: DATO(CM) BR: CRN(1)
**: CMB.SEF

CM: MASK FRACTION
AR: R14B=[+177600] MASK R14A PC: Uw

s CM: GET SIGN OF RESULT / BRANCH IF NOT A CLEAN ZERO
AR: R5B=R5B,D=R4A PC: UW
CC: C=PN,N=PN,Z=Z,V=V BR: CBN(/C) [-+3]
s CM: ELSE A CLEAN ZERO
AR: D;R14B=0 PC: 4B
CC: C=1,N=0,Z=1,V=V
s AR: R15B=0 PC: 4B
BR: CRR(1)
*x CM: POSITION EXPONENT AND COMBINE WITH SIGN
AR: R4B=DSWB,SRD(C) PC: UW
CC: C=PZ,Z=PZ,N=N,V=V
*x CM: COMBINE HIGH ORDER FRACTION WITH EXPONENT AND SIGN
AR: D;R14B=R14B OR R4A PC: UW
BR: CRN(1)
PG: FIS TRAP HANDLERS
**: DIVZERO
CC: V=V,N=1,C=1,Z=0 BR: CBR(1) [FIS.TRAP]
**: UNDFLO
CC: V=V,N=1,C=0,Z=0 BR: CBR(1) [FIS.TRAP]
**: OVRFLO

CC: V=V,N=0,C=0,2Z=0

**: FIS.TRAP
cC: V=1,N=N,C=C,Z=Z BR: CBN(V) [-+2]
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*x CM: RESET STACK FOR FLOATING
AR: RB(DST)=RA(DST)-[+4]-<1>
BR: CBN(1) [-+2]

% CM: RESET STACK FOR DOUBLE
AR: RB(DST)=RA(DST)-[+10]-<1>
o AR: AD;R10B=[+246] PC: LW,WIOL
10: DATI(KI) BR: CBR(1) [RES+1]
PG: GET A OPERAND CODE
CM: THIS CODE GETS THE A ARGUMENT AT THE ADDRESS IN R10 (LW)

SET V=0 FOR FLOATING / V=1 FOR DOUBLE
AND EXITS WITH

C,Z=1 IF EXPONENT = O

N=1 IF ARGUMENT < O

R2 (UW) = EXPONENT

R3 (UW) = SIGN OF FRACTION

R12 (4B) = FRACTION (24-BITS)
R13 (4B) = FRACTION (32-BITS)
**: A_GETARG
AR: AD=R10A 10: DATI(CMI)
% CM: CLEAR HIGH FRACTION
AR: R12B=0 PC: UW
o AR: AD=R10A+[+2]+<0>  PC: LW,WIOL
*x CM: SAVE HIGH ORDER IN TEMPORARY
GO BUILD SIGN, EXPONENT, AND HIGH FRACTION
AR: R2B=D,SRU(0) PC: UW
CC: C=MSBR,N=PN,Z=0,V=V
10: DATI(CMI) BR: CJIN(1) [A.BLDSEF]
o CM: GET DOUBLE FRACTION
AR: AD=R10A+[+4]+<0> 10: DATI(CMI)
o AR: R13B=D PC: UW
10: DATI(CMI)
*x AR: AD=R10A+[+6]+<0>  PC: LW,WIOL
o CM: DUMBY LOAD AD
AR: R13B=D,AD=R7A PC: LW,WIOH
BR: CRR(1)
PG: BUILD SIGN, EXPONENT, AND HIGH FRACTION FOR A
CM: IF V=0, FLOATING MODE - POPS ONE RETURN OFF STACK THEN RETURNS

IF V=1, DOUBLE MODE - RETURNS TO CALLER

**: A.BLDSEF
CM: SAVE SIGN

AR: R3B=0,SRD(C) PC: UW

s CM: MASK IN FRACTION AND HIDDEN BIT
AR: R12B=R2A,SRD(1) PC: UB

*x CM: SAVE LOW FRACTION / DUMBY LOAD AD
AR: R12B=D,AD=R7A PC: LW,WIOH

*x CM: GET EXPONENT INTO R2
AR: R2B=0,D=R2A PC: UW
BR: CPS(/V)

*x AR: R2B=DSWB PC: UB
cC: z=Pz,C=PZ,N=N,V=V  BR: CRR(1)
PG: GET B OPERAND CODE

CM: THIS CODE GETS THE B ARGUMENT AT THE ADDRESS IN R10 (LW)

SET V=0 FOR FLOATING / V=1 FOR DOUBLE
AND EXITS WITH
C,Z=1 1IF EXPONENT = O
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N=1 IF ARGUMENT < O
R4 (UW) = EXPONENT
R5 (UW) = SIGN OF FRACTION

R14 (4B) = FRACTION (24-BITS)
R15 (4B) = FRACTION (32-BITS)
**: B.GETARG
AR: AD=R10A 10: DATI(CMI)
% CM: CLEAR HIGH FRACTION
AR: R14B=0 PC: UW
e AR: AD=R10A+[+2]+<0>  PC: LW,WIOL
*x CM: SAVE HIGH ORDER IN TEMPORARY
GO BUILD SIGN, EXPONENT, AND HIGH FRACTION
AR: R4B=D,SRU(0) PC: UW
CC: C=MSBR,N=PN,Z=0,V=V
10: DATI(CMI) BR: CJIN(1) [B.BLDSEF]
% CM: GET DOUBLE FRACTION
AR: AD=R10A+[+4]+<0> 10: DATI(CMI)
s AR: AD=R10A+[+6]+<0>  PC: LW,WIOL
% AR: R15B=D PC: UW
10: DATI(CMI)
% CM: DUMBY LOAD AD
AR: R15B=D,AD=R7A PC: LW,WIOH
BR: CRR(1)
PG: BUILD SIGN, EXPONENT, AND HIGH FRACTION FOR B
CM: IF V=0, FLOATING MODE - POPS ONE RETURN OFF STACK THEN RETURNS

IF V=1, DOUBLE MODE - RETURNS TO CALLER

**: B.BLDSEF
CM: SAVE SIGN

AR: R5B=0,SRD(C) PC: UW
s CM: MASK IN FRACTION AND HIDDEN BIT
AR: R14B=R4A,SRD(1) PC: UB
*x CM: SAVE LOW FRACTION / DUMBY LOAD AD
AR: R14B=D,AD=R7A PC: LW,WIOH
*x CM: GET EXPONENT INTO R4
AR: R4B=0,D=R4A PC: UW
BR: CPS(/V)
*x AR: R4B=DSWB PC: UB
cC: z=PZ,C=PZ,N=N,V=V  BR: CRR(1)
PG: 24-BIT ADDITION
CM: ADDITION PERFORMED BETWEEN REGISTERS

R12/R2/R3 AND R14/R4/R5
FRACTION RESULT IN R14 (4B)
EXPONENT RESULT IN R4 (UW)
SIGN RESULT IN R5 (UW)

N IS ROUND/TRUNCATE FLAG

V 1S NOT USED

C = 1 IF RESULT IS ZERO
Z = 1 IF ARGUMENT A OR B OR RESULT = 0
**: ADD.24
CM: IS A ARGUMENT = 0 ?
AR: R2B cC: z=PZ,C=0,N=N,V=V  PC: UW
*x CM: IF A ARGUMENT IS ZERO - B IS RESULT
AND IF B=0, THEN A CLEAN ZERO WILL BE GENERATED
AR: R4B cC: C=PZ,N=N,Z=Z,V=V  PC: UW
BR: CRN(Z)
*x CM: BRANCH IF B ARGUMENT 1S NOT ZERO
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CLEAR NORMALIZE SHIFT REGISTER (Q)
AR: Q=0 PC: 4B
BR: CBN(/C) [-+4]

**: COPY.24

*x -

KKk -

*x -

*x -

*x -

CM: ELSE A IS THE RESULT
AR: R14B=R12A PC: 4B

AR: R4B=R2A PC: UW
AR: R5B=R3A PC: UW
CC: C=0,Z=1,N=N,V=V BR: CRR(1)

CM: ALIGN EXPONENTS
AR: R12B=R12B,SRU(0) PC: 4B
BR: CJIN(1) [AL.24+1]

CM: CHECK SIGNS OF ARGUMENTS / DO ADDITION
AR: R5B XOR R3A PC: UW
BR: CJIN(1) [ADD.24A]

CM: POST NORMALIZE / NORM.24 RETURNS TO CALLER
AR: R14B=R14B,SRD(0),SQ(LSBR)  PC: 4B
CC: C=PZ,N=N,V=V,Z=PZ BR: CBN(1) [NORM.24+2]

**: ADD.24A

Kk -

Kk -

*xk -

*x -

*xk -

*xk -

CM: BRANCH IF SIGNS DIFFER
AR: R5B PC: UW
BR: CBN(N®) [-+2]

CM: ELSE COMPUTE SUM
AR: R14B=R14B+R12A+<0> PC: 4B
BR: CRN(1)

CM: OPPOSITE SIGNS - DIDDLE A LITTLE
BR: CBN(N") [-+2]

CM: NEGATE R12
AR: R12B=-R12B-<1> PC: 4B
BR: CBN(1) [-+2]

CM: NEGATE R14
AR: R14B=-R14B-<1> PC: 4B

CM: COMPUTE RESULT
AR: R14B=R14B+R12A+<0> PC: 4B
CC: C=PN,N=N,V=V,Z=Z

CM: SAVE SIGN OF RESULT

AR: R5B=0,SRD(C) PC: UW
BR: CRN(/C)
*x CM: GET MAGNITUDE
AR: R14B=-R14B-<1> PC: 4B
BR: CRN(1)
PG: 24-BIT MULTIPLY ROUTINE
CM: MULTIPLICAND IN R12 (4B)
MULTIPLIER IN R14 (4B)
RESULT LEFT IN R14 (4B) NORMALIZED
EXPONENT RESULT IN R4 (UW)
SIGN RESULT IN R5 (UW)
RESULT IS ROUNDED(N=1)/TRUNCATED(N=0)
V AND Z NOT EFFECTED, C USED
**: MUL.24

*x -

*x -

AR: CNTR=[+30]

CM: PRESHIFT MULTIPLIER
AR: R14B=R14B,SRD(0) PC: 4B
CC: C=LSBR,Z=Z,V=V,N=N

CM: LOAD MULTIPLIER
AR: Q=R14B PC: 4B
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*x CM: INITIALIZE RESULT
AR: R14B=0 PC: 4B

xx CM: DO 24-BITS OF MULTIPLY
AR: R14B=R14B+R12A+<0>,SRD(0),SQ(LSBR) PC: 4B,MM,CCL
CC: C=LSBQ,V=V,N=N,Z=Z BR: CNR(/CNTR)

xx CM: CHECK MOST SIGNIFICANT BIT
AR: R14B CC: C=PN,N=N,Z=Z,V=V  PC: 3B

xx CM: CONDITIONALLY UPDATE B ARGUMENT EXPONENT
AR: R4B=R4A-[+200]-<C> PC: UW

BR: CBN(C) [-+2]

*x CM: NORMALIZE (SHIFT LEFT) / BRANCH IF TRUNCATING RESULT
AR: R14B=R14B,SRU(MSBQ),SQ(0) PC: 4B
BR: CBN(/N) [-+2]

ool CM: DO ROUNDING IF NEEDED
AR: Q PC: 4B
CC: C=PN,N=N,V=V,Z=Z BR: CIN(N) [NORM.24A]
ool CM: COMPUTE SIGN OF RESULT / CLEAR C
AR: R5B=R5B XOR R3A PC: UW
CC: C=0,Z=Z,N=N,V=V
faiale CM: COMPUTE EXPONENT
AR: R4B=R4B+R2A+<0> PC: UW
BR: CRN(1)
PG: 24-BIT DIVISION ROUTINE
CM: DIVIDEND IN R12 (4B)

DIVISOR IN R14 (4B)

RESULT LEFT IN R14 (4B) NORMALIZED
REMAINDER LEFT IN R12

EXPONENT RESULT IN R4 (UW)

SIGN RESULT IN R5 (UW)

RESULT IS ROUNDED(N=1)/TRUNCATED(N=0)
V AND Z NOT EFFECTED, C USED

**: DIV.24
CM: PRESET LOOP COUNTER
AR: CNTR=[+32]

% CM: CHECK DIVISOR > DIVIDEND
AR: R14B-R12A-<0> PC: 4B
CC: C=PN,N=N,Z=Z,V=V
% CM: CONDITIONAL EXPONENT UPDATE
AR: R4B=R4B-R2A-</C>  PC: UW
CC: C=0,N=N,Z=Z,V=V BR: CBN(/C) [-+2]
% CM: SHIFT DIVISOR

AR: R14B=R14B,SRU(0) PC: 4B

*x CM: EXECUTE 26. CYCLES
IF C=0 A SUBTRACTION IS DONE
IF C=1 AN ADDITION IS DONE
ONE EXTRA BIT IS COMPUTED
RESULT = /Q

AR: R12B=R12B+R14A+</C>,SRU(0),SQ(MSBR)
PC: 4B,MNR,CCL CC: C=PN,N=N,Z=Z,V=V
BR: CNR(/CNTR)

*x CM: GET RESULT / ROUND IF NEEDED
AR: R14B=/Q,SRD(0) PC: 4B
CC: C=LSBR,N=N,Z=Z,V=V BR: CJIN(N) [NORM.24A]

*x CM:z MASK JUNK
AR: R14B=R14A AND [+377] PC: UW

*x CM: COMPUTE SIGN OF RESULT / CLEAR C
AR: R5B=R5B XOR R3A PC: UW
CC: C=0,N=N,Z=Z,V=V
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*x -

CM:

CM:
AR:
BR:

PG:

COMPUTE EXPONENT
R4B=[+200]-R4A-<1> PC: UW
CRN(D)

24-BIT OPERAND ALIGNMENT

ARGUMENTS PRESHIFTED ONE BIT (*2)
C IS USED
N,V, AND Z NOT USED

**: AL.24

*x -

*x -

*xk -

*xk -

CM:
AR:

AR:

CM:
AR:

CM:
AR:
CC:

CM:
CM:
CM:
AR:
BR:

**: AL.24A

KKk -

KKk -

Kk -

Kk -

*x -

*x -

*xk -

CM:
AR:
CC:

CM:
AR:
BR:

CM:
AR:

CM:
AR:
CC:

CM:
AR:

CM:
AR:
BR:

CM:
BR:

CM:
AR:
BR:

**: AL.24B

*xk -

*x -

*x -

CM:
AR:
BR:

CM:
AR:
BR:

CM:
AR:

CM:
AR:
CC:

PRESHIFT FRACTIONS
R12B=R12B, SRU(0) PC: 4B

R14B=R14B,SRU(O) PC: 4B

COMPUTE EXPONENT DIFFERENCE
D=R4B-R2A-<1> PC: UW

RETURN IF ALIGNED
CNTR;R11B=D PC: Uw
C=PN,N=N,Z=Z,V=V BR: CRN(Z")

BRANCH IF A > B (IE. CNTR < 0)

IF C=0 THEN R11A-[+20]-<1> IS COMPUTED
IF C=1 THEN R11A+[+20]+<0> IS COMPUTED
R11B=R11A+[+20]+</C> PC: UW,MNR
CBN(C) [AL.24B]

BRANCH IF 16. OR MORE SHIFTS NEEDED

R2B=R4A PC: UW
C=0,N=N,Z=Z,V=V BR: CBN(/N") [.+2]
DO SHIFTS

R12B=R12B, SRD(0) PC: 4B,CCL
CRR(/CNTR)

CHECK IF MORE THAN 24. SHIFTS NEEDED
R11A-[+10]-<0> PC: UW

BRANCH IF MORE
CNTR=R11A PC: UW
C=PZ,N=N,Z=Z,V=V  BR: CBN(/N") [.+4]

DO 16. BIT SHIFT
R12B=0,D=R12A PC: UW

BRANCH IF MORE TO DO
R12B=D PC: LW
CBN(/C) [AL.24A+1]

ELSE FINISHED
CRR(L)

CLEAR WORD
R12B=0 PC: 4B
CRR(L)

BRANCH IF 16. OR MORE SHIFTS NEEDED
R4B=R2A PC: UW
CBN(BLE") [.+2]

DO SHIFTS
R14B=R14B,SRD(0) PC: 4B,CCL
CRR(/CNTR)

CHECK IF MORE THAN 24. SHIFTS NEEDED
R11A+[+10]+<0> PC: UwW

BRANCH IF MORE
CNTR=R11A PC: UW
C=PZ,N=N,Z=Z,V=V  BR: CBN(N") [.+4]
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fisx.mic

*xk -

Kk -

Kk -

KKk -

CM:

**: NORM

KKk -

KKk -

*x -

*x -

*x -

KKk -

KKk -

*x -

*x -

*x -

*x -

*x -

NORM

*xk -

*xk -

CM:
AR:

DO 16. BIT SHIFT
R14B=0,D=R14A PC: UW
CM:
AR:
BR:

BRANCH
R14B=D
CBN(/C) [AL.24B+1]

IF MORE TO DO
PC: LW

CM:
BR:

ELSE FINISHED
CRR(1)

CM:
AR:
BR:

CLEAR WORD
R14B=0
CRR(1)

PC: 4B

PG:

24-BIT POST NORMALIZATION

EXPECTS ARGUMENTS PRESHIFTED (*2)

SET N=1 FOR ROUNDING
OR N=0 FOR TRUNCATING
C,Z=1 IF RESULT IS ZERO

V NOT USED
.24
CM: CLEAR SHIFTING REGISTER
AR: Q=0 PC: 4B
CM: PRESHIFT / CHECK FOR ZERO
AR: R14B=R14B,SRD(0),SQ(LSBR) PC: 4B
CC: C=Pz,z=PZ,V=V,N=N
CM: PRESET SHIFT COUNTER / RETURN ON ZERO
AR: CNTR=[+3] BR: CRN(2Z)
CM: PRESHIFT
AR: R14B=R14B,SRD(0),SQ(LSBR) PC: 4B
CC: Z=0,C=0,N=N,V=V
CM: GET Q REGISTER BITS INTO POSITION
AR: D=Q PC: UW
AR: Q=DSWB PC: UW
CM: SHIFT UNTIL A *1* BIT FOUND
AR: R14B=R14B,SRU(MSBQ) , SQ(MSBR) PC: 3B,CCL
CC: C=MSBR,N=N,V=V,Z=Z BR: CNR(C)
CM: TWO RESTORING SHIFTS
AR: R14B=R14B,SRD(LSBQ),SQ(LSBR) PC: 3B
AR: R14B=R14B,SRD(LSBQ),SQ(LSBR) PC: 3B
CC: C=LSBR,N=N,Z=Z,V=V
CM: ADJUST EXPONENT
BRANCH IF ROUNDING
AR: D=CNTR BR: CBN(N) [.+2]
CM: COMPUTE EXPONENT AND RETURN
AR: R4B=R4A+DSX7+<0> PC: UW
CC: C=0,Z=0,N=N,V=V BR: CRN(1)
CM: COMPUTE EXPONENT
AR: R4B=R4A+DSX7+<0> PC: UW
CC: C=C,Z=0,N=N,V=V BR: CRN(/C)
.24A
CM: AND ROUND RESULT
AR: R14B=R14B+<C> PC: 3B
CC: C=PC,Z=0,N=N,V=V BR: CRN(/C)
CM: CONDITIONAL UPDATE B EXPONENT
AR: R4B=R4B+<C> PC: UW
CC: C=0,Z=0,N=N,V=V BR: CRN(/C)
CM: NORMALIZE RESULT
AR: R14B=R14B,SRD(1) PC: 3B
BR: CRN(1)
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fisx.mic

PG: 56-BIT ADDITION

CM: ADDITION PERFORMED BETWEEN REGISTERS
R12/R13/R2/R3 AND R14/R15/R4/R5
FRACTION RESULT IN R14/R15 (8B)
EXPONENT RESULT IN R4 (UW)

SIGN RESULT IN R5 (UW)

RESULT 1S ROUNDED(N=1)/TRUNCATED(N=0)
V NOT USED

C=1 IF RESULT 1S ZERO

Z=1 IF ARGUMENT A OR B OR RESULT = O

**: ADD.56
CM: IS A ARGUMENT = 0 ?
AR: R2A CC: Z=PZ,C=0,N=N,V=V  PC: UW
% CM: IF A ARGUMENT IS ZERO - B IS RESULT
AND IF B=0, THEN A CLEAN ZERO WILL BE GENERATED
AR: R4B CC: C=PZ,N=N,Z=Z,V=V  PC: UW
BR: CRN(Z)
*x CM: BRANCH IF B ARGUMENT 1S NOT ZERO
CLEAR NORMALIZE SHIFT REGISTER (Q)
AR: Q=0 PC: 4B

BR: CBN(/C) [.+2]

**: COPY.56
CM: ELSE A IS THE RESULT
AR: R15B=R13A PC: 4B
BR: CBN(1) [COPY.24]

o CM: ALIGN EXPONENTS
AR: R13B=R13B,SRU(0) PC: 4B
CC: C=MSBR,N=N,Z=Z,V=V BR: CJIN(1) [AL.56+1]

** - CM: CHECK SIGNS OF ARGUMENTS / DO ADDITION
AR: R5B XOR R3A PC: UW
BR: CJIN(1) [ADD.56A]
** - CM: POST NORMALIZE / NORM.56 RETURNS TO CALLER
AR: R14B=R14B PC: 4B
CC: Z=PZ,C=C,N=N,V=V BR: CBN(1) [NORM.56+2]
**- ADD.56A
CM: BRANCH IF SIGNS DIFFER
AR: R5B PC: UW
BR: CBN(N®) [-+3]
ol CM: ELSE COMPUTE SUM
AR: R15B=R15B+R13A+<0> PC: 4B
Fx AR: R14B=R14B+R12A+<C"> PC: 4B
BR: CRN(1)
faials CM: OPPOSITE SIGNS - DIDDLE A LITTLE
BR: CBN(N") [-+3]
ool CM: NEGATE A
AR: R13B=-R13B-<1> PC: 4B
el AR: R12B=-R12B-<C"> PC: 4B
BR: CBN(1) [-+3]
** - CM: NEGATE B
AR: R15B=-R15B-<1> PC: 4B
faials AR: R14B=-R14B-<C"> PC: 4B
el CM: COMPUTE RESULT

AR: R15B=R15B+R13A+<0> PC: 4B

Fx AR: R14B=R14B+R12A+<C"> PC: 4B
CC: C=PN,N=N,zZ=Z,V=V

*x CM: SAVE SIGN OF RESULT




fisx.mic

AR: R5B=0,SRD(C) PC: UW
BR: CRN(/C)
s CM: GET MAGNITUDE
AR: R15B=-R15B-<1> PC: 4B
*x AR: R14B=-R14B-<C"> PC: 4B
BR: CRN(1)
PG: 56-BIT MULTIPLICATION
CM: MULTIPLICAND IN R12/R13 (8B)

MULTIPLIER IN R14/R15 (8B)
FRACTION RESULT IN R14/R15 (8B)
32-BIT TRUNCATION LEFT IN Q
EXPONENT RESULT IN R4 (UW)

SIGN RESULT IN R5 (UW)

R11 (4B) USED AS A TEMPORARY
RESULT ROUNDED(N=1)/TRUNCATED(N=0)
C USED

N,Z,V NOT USED

**: MUL.56
CM: SET UP FOR FIRST 32-BIT MULTIPLICATION
AR: CNTR=[+40]

*x CM: SAVE HIGH ORDER MULTIPLIER
AR: R11B=R14A PC: 4B
*x CM:z INITIALIZE RESULT
AR: R14B=0 PC: 4B
*x CM: PRESHIFT MULTIPLIER

AR: R15B=R15B,SRD(0) PC: 4B
CC: C=LSBR,N=N,V=V,zZ=Z

o CM: LOAD LOW ORDER MULTIPLIER / SKIP IF ZERO
AR: Q=R15B PC: 4B
BR: CBN(Z") [-+2]

o CM: AND GO DO 32 BITS OF MULTIPLY
AR: R15B=0 PC: 4B

BR: CJIN(1) [MUL.56A]

*x CM: SET UP FOR LAST 24 BITS OF MULTIPLY
AR: CNTR=[+30]

*x CM: PRESHIFT MULTIPLIER
AR: R11B=R11B,SRD(0) PC: 4B
CC: C=LSBR,N=N,Z=Z,V=V

*x CM: DO LAST 24 BITS OF MULTIPLY
AR: Q=R11B PC: 4B
BR: CJN(1) [MUL.56A]

*x CM: CHECK MSB OF RESULT
AR: R14B PC: 3B

CC: C=PN,N=N,Z=Z,V=V

e CM: CONDITIONALLY UPDATE EXPONENT AND FRACTION
AR: R4B=R4A-[+200]-<C> PC: UW
BR: CBN(C) [-+3]

o AR: R15B=R15B,SRU(MSBQ), SQ(O)
CC: C=MSBR,N=N,Z=Z,V=V PC:

*x s CM: BRANCH IF TRUNCATING
AR: R14B=R14B,SRU(C) PC: 4B
BR: CBN(/N) [-+2]

*x s CM: DO ROUNDING IF REQUIRED
AR: Q PC: 4B
CC: C=PN,N=N,Z=Z,V=V  BR: CJIN(N) [NORM.56A]
*x s CM: COMPUTE SIGN OF RESULT
AR: R5B=R5B XOR R3A PC: UW
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fisx.mic

CC: C=0,N=N,ZzZ=Z,V=V

ool CM: COMPUTE EXPONENT / FINISHED
AR: R4B=R4B+R2A+<0> PC: UW
BR: CRN(1)

ool CM: RETURN IF CNTR = O

AR: R15B=R15B,SRD(C),SQ(LSBR) PC: 4B,CCL
CC: C=LSBQ,N=N,Z=Z,V=V BR: CRN(/CNTR)

**: MUL.56A
CM:= LOW 32 BIT SUM
AR: R15B=R15B+R13A+<0> PC: 4B,MM

*x CM: HIGH 32 BIT SUM
AR: R14B=R14B+R12A+<C">,SRD(0) PC: 4B,MM
CC: C=LSBR,N=N,Z=Z,V=V BR: CBN(1) [--2]

PG: 56-BIT DIVISION ROUTINE

CM: DIVIDEND IN R12/R13 (8B)
DIVISOR IN R14/R15 (8B)
FRACTION RESULT IN R14/R15 (8B)
EXPONENT RESULT IN R4 (UW)
SIGN RESULT IN R5 (UW)
RESULT ROUNDED(N=1)/TRUNCATED(N=0)

Z NOT USED

C USED

V SET =1
**: DIV.56

CM: PRESET COUNTER
AR: CNTR=[+32]

*x CM: CHECK DIVISOR > DIVIDEND
AR: R15B-R13A-<0> PC: 4B

s AR: R14B-R12A-<C"> PC: 4B
CC: C=PN,N=N,Z=Z,V=V

*x CM: CONDITIONAL EXPONENT UPDATE
AR: R4B=R4A-[+200]-</C> PC: UW
BR: CBN(/C) [-+3]

*x CM: SHIFT DIVISOR
AR: R15B=R15B,SRU(0) PC: 4B
CC: C=MSBR,N=N,Z=Z,V=V

*x AR: R14B=R14B,SRU(C) PC: 4B

*x CM: EXECUTE 26. CYCLES

AR: R13B=R13B-R15A-<1>,SRU(0) PC: 4B
CC: C=0,V=PN,N=N,Z=Z  BR: CJIN(1) [DIV.56A+1]

*x CM: SAVE BITS COMPUTED
AR: R11B=/Q PC: 4B
% CM: DO REMAINING 32. BITS
AR: CNTR=[+40] BR: CJIN(1) [DIV.56A]
o CM: DO A RIGHT SHIFT TO GET RESULT AND ROUNDING BIT
AR: R14B=R11A,SRD(0) PC: 4B
CC: C=LSBR,N=N,Zz=Z,V=V
o AR: R15B=/Q,SRD(C) PC: 4B
CC: C=LSBR,N=N,Z=Z,V=V
s CM: MASK JUNK / ROUND IF REQUIRED
AR: R14B=R14A AND [+377] PC: UW
BR: CJIN(N) [NORM.56A]
s CM: COMPUTE SIGN OF RESULT
AR: R5B=R5B XOR R3A PC: UW

CC: C=0,N=N,z=2Z,V=V
*x CM: COMPUTE EXPONENT / FINISHED




fisx.mic

AR: R4B=R2A-R4B-<1> PC: UW

BR: CRN(1)
xx CM: RETURN IF CNTR=0

AR: R12B=R12B,SRU(C),SQ(MSBR)  PC: 4B,CCL

CC: C=MSBR,N=N,Z=Z,V=V BR: CRN(/CNTR)
**: DIV.56A

CM: LOW 32. BIT OPERATION
AR: R13B=R13B+R15A+</C>,SRU(0) PC: 4B,MNR
CC: C=C,V=PN,N=N,Z=2Z

e CM: HIGH 32. BIT OPERATION
AR: R12B=R12B+R14A+<C"> PC: 4B,MNR
CC: C=V,V=1,N=N,Z=Z BR: CBN(1) [--2]

PG: 56-BIT OPERAND ALIGNMENT

CM: ARGUMENTS PRESHIFTED ONE BIT (*2)
R11 (UW) USED AS TEMPORARY
C 1S USED
N,V,Z NOT USED

**: AL.56
CM: PRESHIFT FRACTIONS
AR: R13B=R13B,SRU(0) PC: 4B
CC: C=MSBR,N=N,Z=Z,V=V

*x AR: R12B=R12B,SRU(C) PC: 4B
*x AR: R15B=R15B,SRU(0) PC: 4B
CC: C=MSBR,N=N,Z=Z,V=V
*x AR: R14B=R14B,SRU(C) PC: 4B
*x CM: COMPUTE EXPONENT DIFFERENCE

AR: D=R4B-R2A-<1> PC: UW
*x CM: RETURN IF ALIGNED
AR: CNTR;R11B=D PC: UW

CC: C=PN,N=N,Z=Z,V=V BR: CRN(Z")

*x CM: BRANCH IF A>B (IE. CNTR < 0)
CM: IF C=0 THEN R11A-[+20]-<1> 1S COMPUTED
CM: IF C=1 THEN R11A+[+20]+<0> IS COMPUTED
AR: R11B=R11A+[+20]+</C> PC: UW,MNR
BR: CBN(C) [AL.56B]

**: AL.56A
CM: BRANCH IF 16. OR MORE SHIFTS REQUIRED
AR: R2B=R4A PC: UW

BR: CBN(/N") [.+4]

*x CM: ELSE DO SHIFTS
AR: R12B=R12B,SRD(0) PC: 4B
CC: C=LSBR,N=N,Z=Z,V=V

% CM: RETURN IF FINISHED
AR: R13B=R13B,SRD(C) PC: 4B,CCL
BR: CRN(/CNTR)

% AR: R12B=R12B,SRD(0) PC: 4B
CC: C=LSBR,N=N,Z=Z,V=V BR: CBN(1) [--1]
o CM: CHECK IF 32. OR MORE SHIFTS REQUIRED
AR: R11B=R11A-[+20]-<1>,D=R11A PC: UW
s CM: SET COUNTER / BRANCH IF MORE
AR: CNTR=D CC: C=PZ,N=N,Z=Z,V=V
BR: CBN(/N") [.+6]
s CM: ELSE DO 16. BIT SHIFT
AR: R12B=0,D=R12A PC: UW
xok s AR: R12B=D,D=R12A PC: LW

Page 13



fisx.mic

*xk -

Kk -

*x -

Kk -

Kk -

Kk -

Kk -

KKk -

Kk -

**: AL.5

Kk -

Kk -

Kk -

KKk -

*x -

*x -

*x -
KKk -

*x -

Kk -

*x -

*xk -

*xk -

AR:

AR:
BR:

BR:

CM:
AR:

CM:
AR:
CC:

CM:
AR:
BR:

CM:
AR:
CC:

CM:
AR:
CC:

CM:
AR:
BR:

6B

CM:
AR:
BR:

CM:
AR:
CC:

CM:
AR:
BR:

AR:
CC:

CM:
AR:

CM:
AR:
CC:

CM:
AR:

AR:
AR:

AR:
BR:

BR:

CM:
AR:

CM:
AR:
CC:

CM:
AR:
BR:

R13B=D,D=R13A PC: UW

R13B=D PC: LW
CBN(/C) [AL.56A+1]

CRR(1)

CHECK IF MORE THAN 56. SHIFTS REQUIRED
R11A-[+30]-<0> PC: UW

BRANCH IF MORE
CNTR=R11A PC: UW
C=PZ,N=N,Z=Z,V=V  BR: CBN(/N") [.+2]

ELSE DO 32. BIT SHIFT
R13B=R12A PC: 4B
CBN(1) [-+2]

ZERO 1F MORE
R13B=0 PC: 4B
C=1,N=N,Z=Z,V=V

CLEAR UPPER 32. BITS
R12B=0 PC: 4B
C=0,N=N,Z=Z,V=V BR: CRN(C)

CHECK IF 16. OR MORE SHIFTS LEFT
R11B=R11A-[+20]-<1> PC: UW
CBN(1) [AL.56A]

BRANCH IF 16. OR MORE SHIFTS NEEDED
R4B=R2A PC: UW
CBN(BLE") [.+4]

ELSE DO SHIFTS
R14B=R14B,SRD(0) PC: 4B
C=LSBR,N=N,Z=Z,V=V

RETURN IF FINISHED
R15B=R15B, SRD(C) PC: 4B,CCL
CRN(/CNTR)

R14B=R14B,SRD(0) PC: 4B
C=LSBR,N=N,Z=Z,V=V BR: CBN(1) [.-1]

CHECK IF 32. OR MORE SHIFTS NEEDED
R11B=R11A+[+20]+<0>,D=R11A PC: UW

SET COUNTER / BRANCH IF 32. OR MORE
CNTR=D
C=PZ,N=N,Z=Z,V=V  BR: CBN(BLE") [.+6]

ELSE DO 16. BIT SHIFT

R14B=0,D=R14A PC: UW
R14B=D,D=R14A PC: LW
R15B=D,D=R15A PC: UW
R15B=D PC: LW

CBN(/C) [AL.56B+1]
CRR(1)

CHECK IF MORE THAN 56. SHIFTS NEEDED
R11A+[+30]+<0> PC: UwW

BRANCH IF MORE
CNTR=R11A PC: UW
C=PZ,N=N,Z=Z,V=V  BR: CBN(N") [.+2]

ELSE DO 32. BIT SHIFT
R15B=R14A PC: 4B
CBN(1) [-+2]
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fisx.mic

*xk -

*x -

Kk -

CM: CLEAR ARGUMENT
AR: R15B=0 PC: 4B
CC: C=1,N=N,zZ=2Z,V=V

AR: R14B=0 PC: 4B
CC: C=0,N=N,Z=Z,V=V BR: CRN(C)

CM: CHECK IF 16. OR MORE SHIFTS NEEDED
AR: R11B=R11A+[+20]+<0> PC: UW
BR: CBN(1) [AL.56B]

PG: 56-BIT POST NORMALIZATION
CM: EXPECTS ARGUMENTS PRESHIFTED (*2)

V NOT USED

C,Z =1 IF RESULT = O

RESULT 1S ROUNDED(N=1)/TRUNCATED(N=0)
**: NORM.56

Kk -

KKk -

KKk -

KKk -

KKk -

*x -

Kk -

KKk -

*x -

*x -

KKk -

KKk -

*xk -

*xk -

*x -

*x -

Kk -

CM:= CLEAR SHIFTING REGISTER
AR: Q=0 PC: 4B

CM: CHECK FOR ZERO RESULT
AR: R14B=R14B PC: 4B
CC: Z=PZ,C=C,N=N,V=V

CM: BRANCH IF HIGH ORDER NOT ZERO
AR: R15B=R15B PC: 4B
CC: Z=PZAZ,C=C,N=N,V=V BR: CBN(/Z) [.+12]

CM: CHECK LOWEST ORDER
AR: Q PC: 4B
CC: Z=PZAZ,C=C,N=N,V=V

CM: RETURN IF RESULT = O

AR: D=Q PC: UW

CC: C=1,N=N,ZzZ=Z,V=V BR: CRN(Z)
CM: ELSE DO A 16. BIT SHIFT

AR: R15B=D,D=R15A PC: LW

AR: R15B=D,D=R15A PC: Uw

AR: R14B=D PC: LW

CC: Z=PZ,C=0,N=N, V=V

CM: MOVE Q REGISTER BITS
AR: D=Q PC: LW

AR: Q=D PC: UW
BR: CBN(Z") [-+2]

AR: Q=0 PC: LW

CM: UPDATE EXPONENT
AR: R4B=R4A-[+20]-<1> PC- UW
BR: CBN(1) [NORM.56+2]

CM: PRESET COUNTER
AR: CNTR=[+2]

CM: PRESIFT TWICE
AR: R14B=R14B,SRD(0) PC: 4B
CC: C=LSBR,N=N,Z=Z,V=V

AR: R15B=R15B,SRD(C),SQ(LSBR) PC: 4B
CC: Zz=1,C=0,N=N,V=V BR: CBN(/Z) [--1]

CM: SHIFT UNTIL A *1" BIT FOUND
AR: R15B=R15B,SRU(MSBQ),SQ(0) PC: 4B
CC: C=MSBR,N=N,Z=Z,V=V BR: CBN(C) [.+2]

AR: R14B=R14B,SRU(C) PC: 3B,CCL
CC: C=MSBR,N=N,Z=Z,V=V BR: CBN(1) [--1]

CM: RESTORING SHIFTS
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fisx.mic

AR: R15B=R15B,SRD(C),SQ(LSBR) PC: 4B

*k AR: R14B=R14B,SRD(1) PC: 3B
CC: C=LSBR,N=N,Z=Z,V=V
ol AR: R15B=R15B,SRD(C) PC: 4B
CC: C=LSBR,N=N,ZzZ=Z,V=V
** - CM: ADJUST EXPONENT / BRANCH IF ROUNDING
AR: D=CNTR BR: CBN(N) [-+2]
faials CM: COMPUTE EXPONENT AND RETURN
AR: R4B=R4A+DSX7+<0> PC: UW
CC: C=0,Z=0,N=N,V=V BR: CRN(1)
faialls CM: COMPUTE EXPONENT / RETURN IF ROUNDING BIT = 0
AR: R4B=R4A+DSX7+<0> PC: UW
CC: C=C,Z=0,N=N,Vv=V BR: CRN(/C)

**: NORM.56A
CM: AND ROUND RESULT
AR: R15B=R15B+<C> PC: 4B
CC: C=PC,Z=0,N=N,V=V BR: CRN(/C)

** - AR: R14B=R14B+<C> PC: 3B
CC: C=PC,Z=0,N=N,V=V BR: CRN(/C)
ol CM: CONDITIONALLY UPDATE EXPONENT
AR: R4B=R4B+<C> PC: UW
BR: CRN(/0C)
ol CM: SHIFT FRACTION

AR: R14B=R14B,SRD(C) PC: 3B
CC: C=LSBR,Z=0,N=N,V=V

*x AR: R15B=R15B,SRD(C) PC: 4B
CC: C=0,Z=0,N=N,V=V BR: CRN(1)
NA: MORGEND=.
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PG: FLOATING POINT PROCESSOR OVERLAY

CM: THE FOLLOWING INSTRUCTION CODE
DEFINITIONS OVERLAY THE ARB11 CODE TO ADD THE FOLLOWING
FLOATING POINT INSTRUCTIONS -

PDP-11/34,45,60,70 AND LSI1-11/23 COMPATIBLE

CFCC 170000
SETF 170001

SETI 170002

SETD 170011

SETI 170012

LDFPS  1701SRC

STFPS  1702DST

STST  1703DST
CLRF/D 1704FDST
TSTF/D 1705FDST
ABSF/D 1706FDST
NEGF/D 1707FDST
MULF/D 171(AC)FSRC
MODF/D 171(AC+4)FSRC
ADDF/D  172(AC)FSRC
LDF/D  172(AC+4)FSRC
SUBF/D 173(AC)FSRC
CMPF/D  173(AC+4)FSRC
STF/D  174(AC)FDST
DIVF/D 174(AC+4)FSRC
STEXP  175(AC)DST

STCDI/L 175(AC+4)DST

STCDF  176(AC)FDST
LDEXP 176 (AC+4)SRC

LDCLF/D 177(AC)SRC
LDCDF/D 177(AC+4)FSRC

PG: FPP CODING NOTES
CM: NOTES ON CODING -

1) CONDITION CODES ARE CHANGED DURING OPERAND
ACCESS. MEMORY TRAPS WILL HAVE INVALIDS CC*S

2) FIS INSTRUCTION SET MUST BE PRESENT TO ALLOW
ENTRY TO THE FOLLOWING ROUTINES

A_GETARG

B.GETARG

ARG.SAV

CMB.SEF

ADD.24

MUL .24

DIV.24

NORM. 24

ADD .56

MUL .56

DIV.56

NORM. 56

FIS_TRAP

3) THE FOLLOWING ROUTINES MUST BE
PRESENT FOR RESERVED INSTRUCTION PROCESSING
RSRVINST
RSRVSTAT

4) THE ACCUMULATORS AND CERTAIN STATUS REGISTERS
ARE KEPT IN MAIN MEMORY. THE LOCATIONS ARE DEFINED HERE

NA: ACO.FPP=+167000

NA: AC1l.FPP=ACO.FPP+10
NA: AC2.FPP=ACO.FPP+20
NA: AC3.FPP=ACO.FPP+30
NA: AC4.FPP=ACO.FPP+40
NA: AC5.FPP=ACO.FPP+50
NA: AC6.FPP=ACO.FPP+60
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NA: AC7.FPP=ACO.FPP+70

NA: FEA.FPP=ACO.FPP+100
NA: FEC.FPP=ACO.FPP+102

PG: FPP REGISTER USAGE
CM: THE FPP MAKES USE OF THE FOLOWING REGISTERS

THE A ARGUMENT -
R2 (UW) - EXPONENT
R3 (UW) - SIGN OF FRACTION
R12 (4B) - HIGH FRACTION
R13 (4B) - LOW FRACTION

THE B ARGUMENT -
R4 (UW) - EXPONENT
R5 (UW) - SIGN OF FRACTION
R14 (4B) - HIGH FRACTION
R15 (4B) - LOW FRACTION

FPP STATUS
R16 (UW) - FLOATING POINT STATUS (WITHOUT FCC*S)
R6 (UW) - FLOATING POINT CC*S

TEMPORARYS -
RO (UW) - CONDITION CODE SAVE
R1 (UW) - SCRATCH
R10 (LW) - ADDRESS CALCULATIONS
R10 (UW) - SCRATCH
R11 (4B) - SCRATCH
Q (4B) - SCRATCH
SCE5 (SCR2) - INDEX BRANCH REGISTER
SCR1 (SCE6) - INSTRUCTION POINTER

PG: FLOATING INSTRUCTION CODE SPECIFICATIONS
-=: I10RIGIN+O

*x MA: SET.FPS PS: EX

*x MA: LDFPS PS: DST,EX IN: SP

*x MA: STFPS PS: DST,EX IN- NDA

*x MA: STST PS: EX

*x MA: CLRF PS: EX

*x MA: TSTF PS: EX

*x MA: ABSF PS: EX

*x MA: NEGF PS: EX

*x MA: MULF PS: EX

*x MA: MULF+1 PS: EX

*x MA: MULF+2 PS: EX

*x MA: MULF+3 PS: EX

*x MA: MODF PS: EX

*x MA: MODF+1 PS: EX

*x MA: MODF+2 PS: EX

*x MA: MODF+3 PS: EX

*x MA: ADDF PS: EX

*x MA: ADDF+1 PS: EX

*x MA: ADDF+2 PS: EX
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*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:
*x MA:

ADDF+3
LDF
LDF+1
LDF+2
LDF+3
SUBF
SUBF+1
SUBF+2
SUBF+3
CMPF
CMPF+1
CMPF+2
CMPF+3
STF
STF+1
STF+2
STF+3
DIVF
DIVF+1
DIVF+2
DIVF+3
STEXP
STEXP+1
STEXP+2
STEXP+3
STCFI
STCFI+1
STCFI1+2
STCFI1+3
STCFD
STCFD+1
STCFD+2
STCFD+3
LDEXP
LDEXP+1
LDEXP+2
LDEXP+3
LDCIF

PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:

PS:

EX

DST,EX
DST,EX
DST,EX

DST,EX

EX

DST,EX
DST,EX
DST,EX

DST,EX

IN:

IN:

IN:

IN:

IN:

IN:

IN:

IN:

NDA

NDA

NDA

NDA
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*x MA: LDCIF+1 PS: EX
*x MA: LDCIF+2 PS: EX
*x MA: LDCIF+3 PS: EX
*x MA: LDCDF PS: EX
*x MA: LDCDF+1 PS: EX
*x MA: LDCDF+2 PS: EX
*x MA: LDCDF+3 PS: EX
PG: GET ACCUMULATOR INTO A
.=: MORGEND
CM: THIS CODE GETS THE A ACCUMULATOR AT THE ADDRESS IN R10 (LW)

SET V=0 FOR FLOATING / V=1 FOR DOUBLE
AND EXITS WITH

C,Z=1 IF EXPONENT = 0

N=1 IF ACCUMULATOR < O

R2 (UW) = EXPONENT

R3 (UW) = SIGN OF FRACTION

R12 (4B) = FRACTION (24-BITS)

R13 (4B) FRACTION (32-BITS)
**: A.GETACC
AR: AD=R10A 10: DATI(OFF)
*x: CM: PRESET HIDDEN BIT OF FRACTION
AR: R12B=0 PC: UW
xR AR: AD=R10A+[+2]+<0> PC: LW,WIOL
*x: CM: SAVE HIGH ORDER IN TEMPORARY
GO BUILD SIGN, EXPONENT, AND FRACTION
AR: R2B=D,SRU(0) PC: UW
CC: C=MSBR,N=PN,Z=0,V=V
10: DATI(OFF) BR: CIN(1) [A.BLDSEF]
xR CM: GET DOUBLE FRACTION
AR: AD=R10A+[+4]+<0> 10: DATI(OFF)
*x: AR: AD=R10A+[+6]+<0> PC: LW,WIOL
*x: AR: R13B=D PC: UW
10: DATI(OFF)
xR CM: DUMBY LOAD AD
AR: R13B=D,AD=R7A PC: LW,WIOH
BR: CRR(1)
PG: GET ACCUMULATOR INTO B
CM: THIS CODE GETS THE B ACCUMULATOR AT THE ADDRESS IN R10 (LW)

SET V=0 FOR FLOATING / V=1 FOR DOUBLE
AND EXITS WITH

C,Z=1 IF EXPONENT 1S = O

N=1 IF ACCUMULATOR IS < O

R4 (UW) = EXPONENT

R5 (UW) = SIGN OF FRACTION

R14 (4B) = FRACTION (24-BITS)

R15 (4B) = FRACTION (32-BITS)
**: B.GTAC

CM: SET LENGTH FLAG

AR: R16B PC: UB

CC: C=C,N=N,Z=Z,V=PN  BR: CBN(1) [-+2]

**: B.GETACC
AR: AD=R10A 10: DATI(OFF)

*x CM: CLEAR HIGH FRACTION
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Kk -

*x -

KKk -

*x -

*x -

Kk -

CM:

AR: R14B=0 PC: UW
AR: AD=R10A+[+2]+<0> PC: LW,WIOL

CM: SAVE HIGH ORDER IN TEMPORARY
GO BUILD SIGN, EXPONENT, AND HIGH FRACTION

AR: R4B=D,SRU(0) PC: UW
CC: C=MSBR,N=PN,Z=0,V=V
10: DATI(OFF) BR: CJIN(1) [B.BLDSEF]

CM: GET DOUBLE FRACTION
AR: AD=R10A+[+4]+<0> 10: DATI(OFF)

AR: AD=R10A+[+6]+<0> PC: LW,WIOL

AR: R15B=D PC: UW
10: DATI(OFF)

CM: DUMBY LOAD AD
AR: R15B=D,AD=R7A PC: LW,WIOH
BR: CRR(1)

PG: GET OPERAND UTILITY

SOURCE OPERAND IS LOADED AND CHECKED FOR -0
IF NOT FROM AN ACCUMULATOR

TRAP OCCURS TO FIUV.TRP IF -0 AND FIlUV=1
ACCUMULATOR OPERAND IS THEN LOADED

**: GETOPS

*xk -

*xk -

*x -

KK -

KKk -

KKk -

CM:

**: FSRC

**: FSRC

*x -

*x -

CM: SAVE INSTRUCTION POINTER
AR: SCR1=R7A-[+2]-<1>

CM: GET SOURCE ARGUMENT
AR: R10B=IR5,SRD(0) PC: UW
BR: CJIN(1) [FSRC+1]

CM: SETUP END BRANCH
AR: SCE5=[.+3] SP: CLR,SE5

CM: CHECK FOR -0 IF NOT MODE O
AR: AD;R10B=R11A BR: CIN(C) [FIUV.FPP+1]

CM: TRAP IF -0 AND FIUv=1
AR: SCE5=[BGN] BR: CBIN(1) <SCR>

CM: ELSE GET ACCUMULATOR
AR: R1B=[+40] PC: UW
10: IDATI(OFF) BR: CJIN(1) [A.GETACC+1]

CM: SET TRUNCATION FLAG / RETURN TO CALLER
AR: R16A AND R1B PC: UW

cc: €=0,z=Z,N=PZ,V=V  SP: CLR,SE5

BR: CRR(1)

PG: FPP SOURCE ADDRESSING MODES

SET C=1 FOR NO DATA ACCESS, ELSE SET C=0
SET Z=1 FOR FLOATING (V=0) / DOUBLE (V=1)
SET Z=0 FOR FPS LENGTH

-SAV
CM: SAVE INSTRUCTION LOCATION
AR: SCR1=R7A-[+2]-<1>

CM: USING DST PART OF INSTRUCTION FIND MODE
AR: R10B=1R5,SRD(0) PC: UW

CM: MASK JUNK
AR: R10B=R10A AND [+34] PC: UW
BR: CJIN(1) [FS.M4+3]

CM: USE SPECIFIED MODE
AR: R10B=IR5,SRU(0)
CC: v=V,C=C,N=0,2Z=0 BR: CBIN(Z) <SCR>
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*x CM: ELSE USE FPS LENGTH
AR: R16B PC: UB
CC: C=C,V=PN,N=0,2Z=0 BR: CBIC(1) <SCR>

**: FS_MO
CM: ACCUMULATOR R IS THE OPERAND
AR: R10B=R10B+R10A+<0>,SRU(0)

ol CM: RETURN IF ONLY ADDRESS NEEDED

AR: AD;R10B=R10A+[ACO.FPP]+<0>

BR: CRN(C)
ol CM: ELSE GET ACCUMULATOR

AR: R14B=0 PC: UW

10: 1DATI(OFF) BR: CIN(1) [B-GETACC+2]
ol CM: CLEAR C / NO FIUV FROM ACC

CC: C=0,N=N,Z=2Z,V=V BR: CRR(1)

.=: FS.MO+4
**: FS_M1

CM: (R) IS ADDRESS

AR: AD;R10B=RA(DST) BR: CRN(C)
fakals AR: R14B=0 PC: UW

10: IDATI(CMI) BR: CBN(1) [B-GETARG+2]
**- FDST

CM: CHECK MODE / GO BUILD SEF

AR: R1B=IR5 PC: UW

BR: CJIN(1) [CMB.SEF]

*x AR: R1A AND [+70] PC: UW
BR: CBN(1) [FS.M7+1]

.=: FS.MO+10

**: FS_M2
CM: (R) IS ADDRESS; (R) + (4 OR 10) / IF DST=27, (R) + 2
CM: MODE 2 / CHECK IMMEDIATE
AR: R10A-[+56]-<1>

*x CM: BRANCH IF IMMEDIATE
AR: RB(DST)=RA(DST)+[+2]+<0>,D=RA(DST)
BR: CBN(Z") [FS.IM]

% AR: RB(DST)=RA(DST)+[+2]+<0>
BR: CBN(/V) [FS.M5+2]

s AR: RB(DST)=RA(DST)+[+4]+<0>
BR: CBN(1) [FS.M5+2]

.=: FS.MO+14
**: FS.M3

CM: (R) 1S ADDRESS OF ADDRESS; (R) + 2
AR: RB(DST)=RA(DST)+[+2]+<0>,AD=RA(DST)

10: DATI(CMI) BR: CBN(1) [FS.M5+2]
**: FS_IM

CM: IMMEDIATE MODE

AR: AD;R10B=D BR: CRN(C)
% CM: PUSH DUMBY RETURN IF FLOATING

AR: R15B=0 PC: 4B

10: IDATI(CMI) BR: CIN(/V) [-+1]
% CM: BUILD SEF

AR: R4B=D,SRU(0) PC: UW,WIOH

CC: C=MSBR,N=PN,Z=0,V=V BR: CBN(1) [FS.M4+2]
.=: FS.MO+20

**: FS_M4
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*x -

Kk -

*x -

CM: (R) - (4 OR 10); (R) IS ADDRESS
AR: D;RB(DST)=RA(DST)-[+4]-<1>
BR: CBN(/V) [FS.M5+1]

AR: D;RB(DST)=RA(DST)-[+4]-<1>
BR: CBN(1) [FS-M5+1]

CM: (FS.IM) B.BLDSEF REMOVES DUMBY RETURN ON FLOATING
RETURNS TO CALLER OF FSRC

AR: D;R14B=0 PC: UW

BR: CBN(1) [B.BLDSEF]

CM: (FSRC) SET UP INDEXED JUMP

AR: SCE5=R10A+[FS.M0]+<0> PC: UW
SP: CLR,SE5 BR: CRR(1)
.=: FS.MO0+24

**: FS_M5

Kk -

KKk -

CM: (R)-2 ; (R) IS ADDRESS OF ADDRESS
AR: AD;RB(DST)=RA(DST)-[+2]-<1>
10: DATI(CMI)

CM: CHECK STACK OVERFLOW
AR: SOR=R6A-SLR-<1>

CM: RETURN IF ONLY ADDRESS NEEDED

AR: AD;R10B=D PC: LW,WIOH
BR: CRN(C)

*x AR: R14B=0 PC: UW
10: IDATI(CMI) BR: CBN(1) [B.GETARG+2]
.=: FS.MO+30

**: FS_M6

*x -

CM: (R) + X IS ADDRESS
AR: R7B=R7A+[+2]+<0>,AD=R7A
10: DATI(CMI)

CM: FINISHED IF ONLY ADDRESS NEEDED

AR: AD;R10B=RA(DST)+D+<0> PC: LW,WIOH
BR: CRN(C)
** - AR: R14B=0 PC: UW
10: I1DATI(CMI) BR: CBN(1) [B.GETARG+2]
faials CM: (MODE 7)
AR: AD=RA(DST)+D+<0> PC: LW,WIOH
10: DATI(CMI) BR: CBN(1) [FS.-M5+2]
.=: FS_.MO0+34
**- FS.M7

CM:

Kk -

Kk -

KKk -

CM: (R) + X IS ADDRESS OF ADDRESS
AR: R7B=R7A+[+2]+<0>,AD=R7A
10: DATI(CMI) BR: CBN(1) [FS.M6+3]

PG: FLOATING DESTINATION CODE

STORES RESULT IN ACCUMULATOR OR DESTINATION
AT ADDRESS IN R10 (LW)

CONDITION CODES ARE CHANGED

C=0, N=1 IF NEGATIVE, Z=1 IF EXP=0

V 1S UNCHANGED FLOATING(V=0)/DOUBLE(V=1)

CM: BRANCH IF ACCUMULATOR
AR: R1A-[+27]-<1> PC- UW
BR: CBN(Z") [ACC.SAVA]

CM: BRANCH IF NOT IMMEDIATE
AR: AD=R10A BR: CBN(/Z") [ARG.SAVA]

CM: ELSE IMMEDIATE MODE
10: IDATO(CM)
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CC: C=0,V=0,N=N,z=Z BR: CRN(1)
PG: INTEGER SOURCE

CM: C=1 FOR NO DATA ACCESS
RETURNS WITH
Z=1 IF MODE ZERO
N=0 IF V=0 OR IMMEDIATE
ELSE SET C=0
Z=1 THEN INTEGER(V=0) / DOUBLE(V=1)
Z=0 THEN MODE IN FPS USED

**- |IS.MO
CM: MODE O / REGISTER R IS THE OPERAND
AR: D=RA(DST) PC: LW
CC: N=N,z=1,C=C,V=V BR: CRN(C)
ol CM: ELSE BUILD DATA
AR: R15B=0 PC: 4B
CC: N=0,C=C,z=Z,V=V BR: CBN(1) [B-GETINT]
ol CM: (B.GETINT)
10: I1DATI(CMI)
** AR: R15B=D PC: LW,WIOH
CC: Z=PZAZ,N=N,C=C,V=V BR: CRR(1)
.=: 1S_.MO+4
**- IS.M1
CM: MODE 1 / (R) 1S ADDRESS
AR: AD;R10B=RA(DST) BR: CRN(C)
ol CM: ELSE GET INTEGER
AR: R15B=0 PC: 4B
10: IDATI(CMI) BR: CBN(1) [B-GETINT]
**: ]JSRC.SAV

CM: SAVE INSTRUCTION PC
AR: SCR1=R7A-[+2]-<1>

**: JSRC
CM: SET UP INDEXED JUMP TO MODE
AR: R10B=IR5,SRD(0) PC: UW
BR: CBN(1) [1S.M3+1]

.= 1S.MO+10

**: 1S M2
CM: MODE 2 / (R) IS ADDRESS; (R) + (2 OR 4) / IF DST=27, (R) + 2
AR: RB(DST)=RA(DST)+[+2]+<0>,D=RA(DST)
BR: CBN(/V) [1S.M5+2]

s AR: R10A-[+27]-<1>

*x CM: BRANCH IF NOT IMMEDIATE
AR: RB(DST)=RA(DST)+[+2]+<0>
BR: CBN(/Z") [1S.-M5+2]

s CM: ELSE RESTORE GENERAL REGISTER
AR: RB(DST)=RA(DST)-[+2]-<1>
BR: CBN(1) [1S.M4+3]

.=: IS.MO0+14

**: 1S.M3
CM: MODE 3 / (R) IS ADDRESS OF ADDRESS; (R) + 2
AR: RB(DST)=RA(DST)+[+2]+<0>,AD=RA(DST)
10: DATI(CMI) BR: CBN(1) [IS.M5+2]

*x CM: (ISRC) MASK IR
AR: R10B=R10A AND [+34] PC: UW
BR: CJIN(1) [1S.M4+2]

*x CM: BRANCH IF USING SET MODE
AR: R10B=IR5
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CC: C=C,Vv=V,N=V,Z=0 BR: CBIN(Z) <SCR>
ool CM: ELSE USE FPS MODE
AR: R16A+R16B+<0> PC: UB

CC: C=C,V=PN,N=PN,Z=0 BR: CBIC(1) <SCR>

.= 1S.M0O+20

CM: MODE 4 / (R) - (2 OR 4); (R) IS ADDRESS
AR: D;RB(DST)=RA(DST)-[+2]-<1>
BR: CBN(/V) [1S.M5+1]

% CM: ELSE DOUBLE INTEGER
AR: D;RB(DST)=RA(DST)-[+2]-<1>
BR: CBN(1) [1S.M5+1]

ol CM: (ISRC) BUILD JUMP ADDRESS
AR: SCE5=R10A+[1S.MO]+<0> PC: UW
SP: CLR,SE5 BR: CRR(1)
ol CM: (MODE 2) SET IMMEDIATE FLAG
CcC: c=C,v=V,N=0,z=Z BR: CBN(1) [IS-M5+2]
.=: 1S.MO0+24
**: IS.M5

CM: MODE 5 /7 (R) - 2 ; (R) IS ADDRESS OF ADDRESS
AR: AD;RB(DST)=RA(DST)-[+2]-<0>
10: DATI(CMI)

*x CM: CHECK STACK OVERFLOW
AR: SOR=R6A-SLR-<1>

*x CM: RETURN IF ONLY ADDRESS NEEDED
AR: AD;R10B=D PC: LW,WIOH
BR: CRN(C)

*x CM: ELSE GET INTEGER
AR: R15B=0 PC: 4B
10: IDATI(CMI) BR: CBN(1) [B.GETINT]

.= 1S.M0+30
CM: MODE 6 / (R) + X IS ADDRESS

AR: R7B=R7A+[+2]+<0>,AD=R7A
10: DATI(CMI)

% CM: RETURN IF ONLY ADDRESS WANTED
AR: AD;R10B=RA(DST)+D+<0> PC: LW,WIOH
BR: CRN(C)
% CM: ELSE GET INTEGER
AR: R15B=0 PC: 4B
10: IDATI(CMI) BR: CBN(1) [B.GETINT]
% CM: (MODE 7) GET X
AR: AD=RA(DST)+D+<0>  PC: LW,WIOH
10: DATI(CMI) BR: CBN(1) [1S.M5+2]
.=: 1S.M0+34
**: 1S.M7

CM: MODE 7 / (R) + X IS ADDRESS OF ADDRESS
AR: R7B=R7A+[+2]+<0>,AD=R7A
10: DATI(CMI) BR: CBN(1) [1S-M6+3]

**: B.GETINT
CM: CLEAR HIGH FRACTION
AR: R14B=0 PC: 4B

% CM: SET UP ADDRESS
AR: AD=R10A+[+2]+<0>  PC: LW,WIOL
BR: CBN(V) [-+2]

Page 9



fppx.mic

o CM: LOAD INTEGER
AR: R15B=D PC: LW
CC: Z=PZ,N=PN,C=PN,V=V BR: CBN(1) [-+2]
% CM: LOAD LONG INTEGER
AR: R15B=D PC: UW
CC: Z=PZ,N=PN,C=PN,V=V BR: CIN(N) [1S.M0+2]
e CM: SAVE SIGN
AR: R5B=0,SRD(C) PC: UW
CC: C=0,N=N,Z=Z,V=V BR: CRN(/C)
e CM: ELSE GET MAGNITUDE
AR: R15B=-R15B-<1> PC: LW
BR: CRN(/V)
% AR: R15B=-R15B-<C"> PC: UW
BR: CRN(1)
PG: SAVE RESULT IN ACCUMULATOR
CM: IF C=1 A CLEAN ZERO IS GENERATED, ELSE

R4 (UW) - EXPONENT

R5 (UW) - SIGN OF FRACTION

R14 (4B) - HIGH FRACTION

R15 (4B) - LOW FRACTION

ARE COMBINED INTO THE STANDARD FLOATING POINT

FORMAT = FLOATING (V=0)
SIGN(1-BIT)/EXPONENT(8-BITS)/FRACTION(23-BITS)

FORMAT = DOUBLE (V=1)
SIGN(1-BIT)/EXPONENT(8-BITS)/FRACTION(55-BITS)

AND SAVE IN THE ACCUMULATOR AT THE ADDRESS IN R10 (LW)

**: ACC.SAV
CM: COMBINE SIGN, EXPONENT, AND FRACTION
AR: R14B=[+177600] MASK R14A  PC: UW
BR: CJIN(1) [CMB.SEF+1]

**: ACC.SAVA
CM: SAVE RESULT
AR: AD=R10A 10: DATO(OFF)
*x AR: D=R14B PC: LW,WIOL
CC: C=0,N=N,Z=Z,V=V
*x: AR: AD=R10A+[+2]+<0> 10: DATO(OFF)
BR: CRN(/V)
*x: CM: DOUBLE MODE
AR: D=R15B PC: UW,WIOL
CC: C=0,V=0,N=N,Z=Z
xx AR: AD=R10A+[+4]+<0> 10: DATO(OFF)
*x: AR: D=R15B PC: LW,WIOL
xx AR: AD=R10A+[+6]+<0> 10: DATO(OFF)
BR: CRR(1)
PG: CFCC, SETF, SETI, SETD, AND SETL
**: SET.FPS
CM: DETERMINE WHICH INSTRUCTION
AR: R10B=IR5 PC: UW
*x: CM: BRANCH IF CFCC
AR: R10A-[+1]-<1> PC: UW
10: INTCK BR: CBN(Z") [CFCC]
*x: CM: BRANCH IF SETF
AR: R10A-[+2]-<1> PC: UW
10: INTCK BR: CBN(Z") [SETF]
*x: CM: BRANCH IF SETI
AR: R10A-[+11]-<1> PC: UW
10: INTCK BR: CBN(Z") [SETI]

Page 10



fppx.mic

% CM: BRANCH IF SETD

AR: R10A-[+12]-<1> PC: UW

10: INTCK BR: CBN(Z") [SETD]
% CM: BRANCH IF SETL

AR: ROB=PSR PC: UW

10: INTCK BR: CBN(Z") [SETL]
% CM: GO CHECK RESERVED INSTRUCTIONS FOR DEFINITION

AR: AD=[+177764] 10: DATI(OFF)

BR: CJIN(1) [RSRVSTAT]
% CM: ELSE INVALID INSTRUCTION

AR: SCR1=R7A-[+2]-<1>
e CM: SET UP END BRANCH

AR: SCE5=[BGN+3] SP: CLR,SE5
**: FOP.TRP

CM: UNDEFINED FLOATING INSTRUCTION TRAP

AR: D=[+2] PC: LW,WIOL

BR: CJIN(1) [FPP.TRP]
% CM: GO TO BGN OR TRAP OUT

AR: AD=R7A+[+0]+<0> PC: LW,WIOL

10: INTCK BR: CBIN(1) <SCR>
**: CFCC

CM: TRANSFER CONDITION CODES

AR: OUT=R6B PC: UW

CC: C=CPO,N=CP0,Z=CPO,V=CPO

10: DATIR(CMI) BR: CBR(1) [BGN+1]
**: SETF

CM: SET FLOATING MODE

AR: R16B=[+200] MASK R16A PC: UW

10: IDATIR(CMI) BR: CBR(1) [BGN+1]
**: SETI

CM: SET INTEGER MODE

AR: R16B=[+100] MASK R16A PC: UW

10: IDATIR(CMI) BR: CBN(1) [BGN+1]
**: SETD

CM: SET DOUBLE MODE

AR: R16B=R16A OR [+200] PC: UW

10: IDATIR(CMI) BR: CBN(1) [BGN+1]
**: SETL

CM: SET LONG INTEGER MODE

AR: R16B=R16A OR [+100] PC: UW

10: IDATIR(CMI) BR: CBN(1) [BGN+1]

PG: LDFPS AND STFPS
**: LDFPS

CM: GET NEXT INSTRUCTION

AR: AD=R7A PC: LW,WIOL

10: INTCK
% CM: SAVE FPS

AR: R16B=D PC: UW,WIOL

10: IDATIR(CMI)
% AR: R6B=D PC: UW

BR: CBN(1) [BGN+1]
**: STFPS

CM: MASK FCC"S

AR: R1B=[+17] PC: UW
o AR: R6B=R1A AND R6B PC: UW
*x CM: MASK FPS (LEAVE UNCHANGED)

AR: R1B=[+30037] MASK R16A PC: UW
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fppx.mic

*x -

*x -

Kk -

Kk -

Kk -

**: STST

*xk -

*x -

Kk -

*x -

*x -

*x -

**: CLRF

KK -

KKk -

**: TSTF

KKk -

*x -

*xk -

CM:
AR:

AR:
CM:

AR:
BR:

CM:
AR:

CM:
10:

PG:

CM:
AR:
CC:

CM:
AR:
BR:

CM:
AR:

CM:
AR:
CC:
BR:

CM:
AR:
10:

CM:
AR:
10:

CM:
AR:
10:

PG:
CM:
AR:
CC:

CM:
AR:

CM:
CC:

CM:
AR:
CC:

CM:
AR:

CM:
BR:

CM:
CC:

PG:

CHECK FOR MODE O
R10B=[+70]

R10A AND IR5

COMBINE FPS & FCC*S
SKIP IF MODES 1-7

D=R6B OR R1A PC: UW
CBN(/Z") [-+2]

MODE 0

RB(DST)=D BR: CBN(1) [BGN]

MODES 1-7

IDATO(CM) BR: CBN(1) [BGN]
STST

SAVE CC*"S / GET ADDRESS

ROB=PSR PC: UW
C=1,N=0,Z=1,V=1 BR: CJN(1) [ISRC]
GET FEC

AD=[FEC.FPP] 10: DATI(OFF)
CBN(/2) [.+3]

MODE 0

RB(DST)=D PC: LW,WIOH

RESTORE CC"S
OUT=ROB PC: UW
C=CPO,N=CPQ,Z=CPO,V=CPO
CBN(1) [BGN]

SAVE FEC / FINISHED IF IMMEDIATE

AD=R10A PC: LW,WIOL
DATO(CM) BR: CBN(/N) [.-1]
ELSE GET FEA

AD=[FEA.FPP] PC: LW,wWIOL

DATI (OFF)

SAVE FEA

AD=R10A+[+2]+<0> PC: LW,WIOL
DATO(CM) BR: CBN(1) [-.-3]

CLRF AND TSTF

SAVE CC"S / GET ADDRESS WITH CURRENT MODE
ROB=PSR PC: UW
C=1,7=0,N=0,V=0 BR: CJN(1) [FSRC]

SET END BRANCH
SCE5=[BGN] SP: CLR,SES5

SAVE A CLEAN ZERO
C=1,Z=0,N=0,V=V BR: CBN(1) [NEGF+4]

SAVE CC"S / GET SOURCE DATA
ROB=PSR PC: UW
C=0,N=0,Z=0,V=0 BR: CJIN(1) [FSRC.SAV]

SET UP END BRANCH
SCE5=[BGN] SP: CLR,SE5

CHECK FOR -0 IF NOT MODE O
CIN(CC) [FIUV.FPP+1]

MASK FCC"S / GO RESTORE CC"S
C=0,V=0,N=N,Z=Z BR: CBN(1) [NEGF+6]

ABSF AND NEGF
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fppx.mic

**: ABSF

Kk -

*x -

*x -

**: NEGF

*x -

*x -

Kk -

Kk -

Kk -

Kk -

**: MULF

*x -
Kk -
*xk -

Kk -

Kk -

Kk -

*x -

*x -

Kk -

CM:
AR:
CC:

AR:

CC:

AR:
BR:

CM:
AR:
CC:
BR:
PG:
CM:
AR:
AR:

AR:

BR:

BR:

PG:

SAVE CC"S / GET SOURCE DATA
ROB=PSR PC: UW
C=0,N=0,Z=0,V=0 BR: CJIN(1) [FSRC.SAV]

SET UP END BRANCH
SCE5=[BGN] SP: CLR,SE5

CHECK FOR -0 IF NOT MODE O
CIN(C) [FIUV.FPP]

MAKE ABSOLUTE / GO SAVE RESULT
R5B=0 PC: UW
CBN(1) [NEGF+4]

SAVE CC"S / GET SOURCE DATA
ROB=PSR PC: UW
C=0,N=0,Z=0,V=0 BR: CJIN(1) [FSRC.SAV]

SET UP END BRANCH
SCE5=[BGN] SP: CLR,SE5

CHECK FOR -0 IF NOT MODE O
CIN(C) [FIUV.FPP+1]

NEGATE SIGN / CHECK FOR -0
R5B=/R5B PC: UW
N=PN,C=C,Z=Z,V=V  BR: CJIN(Z) [FIUV.FPP+1]

CHECK MODE / GO BUILD SEF
R1B=IR5 PC: UW
CIN(1) [CMB.SEF]

R1A AND [+70] PC: UW
CIN(1) [FS.M7+1]

SAVE FCC"S / RESTORE CC"S / DO END BRANCH
R6B=PSR,OUT=R0OA PC: UW

C=CPO,N=CPO, Z=CP0O,V=CPO

CBIN(1) <SCR>

MULF/MULD INSTRUCTIONS

POINT TO ACCUMULATOR

R11B=[ACO.FPP] BR: CBN(1) [-+4]
R11B=[AC1.FPP] BR: CBN(1) [-+3]
R11B=[AC2.FPP] BR: CBN(1) [-+2]
R11B=[AC3.FPP] BR: CBN(1) [-+1]
SAVE CC"S / GET OPERANDS

ROB=PSR PC: UW
C=0,N=0,Z=0,V=0 BR: CJN(1) [GETOPS]

ON ZERO OPERANDS - CLEAN ZERO

R4B=R4B PC: UW
C=1,Z=PZ,N=N, V=V BR: CBN(Z) [CLRF+2]
CBN(Z) [CLRF+2]

FLOATING MODE
CNTR=[+30] BR: CIN(/V) [MUL.24+1]

DOUBLE MODE
CNTR=[+40] BR: CJIN(V) [MUL.56+1]

GO TO ANSWER
CBN(1) [ANSWER]

MODF/MODD INSTRUCTIONS
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**: MODF

CM: POINT TO ACCUMULATOR

AR: R11B=[ACO.FPP] BR: CBN(1) [-+4]
% AR: R11B=[AC1.FPP] BR: CBN(1) [-+3]
*x AR: R11B=[AC2.FPP] BR: CBN(1) [-+2]
o AR: R11B=[AC3.FPP] BR: CBN(1) [-+1]
*x CM: SAVE CC"S / GET OPERANDS

AR: ROB=PSR PC: UW

CC: C€=0,N=0,Z=0,V=0 BR: CJIN(1) [GETOPS]
*x CM: ON ZERO OPERANDS - FINISHED

AR: R4B=R4B PC: UW

CC: C=PZ,Z=Z,N=0,V=V
*x CM: CLEAR FCC"S

AR: R6B=0 PC: UW

BR: CBN(COZ) [MOD.A]
*x CM: BRANCH ON DOUBLE

AR: CNTR=[+40] BR: CBN(V) [-+3]
% CM: ELSE CLEAR LOW FRACTIONS

AR: R13B=0 PC: 4B
e AR: R15B=0 PC: 4B
*x CM: DOUBLE MODE MULTIPLY

AR: R11B=R14A PC: 4B

BR: CJIN(1) [MUL.56+2]
*x CM: USE ONLY 86 BITS OF RESULT

AR: Q=[+3] MASK Q PC: LW
% CM: COPY RESULT TO ARGUMENT A

AR: R12B=R14A PC: 4B
o AR: R13B=R15A PC: 4B
*x AR: R3B=R5A PC: UW
% CM: AND CHECK EXPONENT

AR: R2B=R4A PC: UW

CC: C=0,N=N,Z=Z,V=V BR: CJIN(1) [EXP.UN+1]
% CM: CHECK FOR OVERFLOW / DONE IF C=1

AR: R6B PC: UW

BR: CBN(C) [MOD.A]

*x CM: CHECK EXPONENT / DONE ON OVERFLOW
AR: CNTR=R4A-[+200]-<1> PC: UW
BR: CBN(/Z") [MOD.B]

*x CM: IF EXP <= 200 - ONLY FRACTION
AR: R4A-[+270]-<1> PC: UW
BR: CBN(BLE") [MOD.C]

*x CM: IF EXP < 270 - DO SHIFTING
AR: R4AA-[+337]-<1> PC: UW

BR: CBN(BLT") [MODF.A]
wk CM: IF EXP > 337 - FRACTION = 0
AR: CNTR=R4A-[+240]-<1> PC: UW
BR: CBN(BGT") [MOD.B]
wk CM: ELSE DO SHIFTING
AR: R12B=R12B,SRU(MSBQ),SQ(0) PC: 4B,CCL
BR: CNR(/CNTR)
wk AR: R13B=Q PC: 4B

*x AR: Q=0 PC: 4B
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fppx.mic

*xk -

Kk -

Kk -

AR:

CM:
AR:
CC:

CM:
AR:
BR:

**: MODF.A

KKk -

*x -

*x -

Kk -

Kk -

*xk -

*xk -

**: MOD.

KKk -

**: MOD.

Kk -

**: MOD.

*xk -

**: INT.SAV

*x -

*x -

CM:
AR:

AR:

CM:
AR:
CC:

AR:
CC:

AR:
CC:

AR:
CC:

CM:
AR:
BR:

CM:
AR:
BR:

A

CM:
AR:
CC:

CM:
AR:
CC:

B

CM:
AR:
CC:

CM:
AR:
CC:

C

CM:
AR:
CC:

CM:
AR:
CC:

CM:
AR:
CC:

CM:
AR:

CM:
AR:
CC:

R12B=0,D=R12A PC: UW

SAVE INTEGER PART

R12B=D PC: UB
C=0,N=N,Z=Z,V=V BR: CJIN(1) [INT.SAV+3]

NORMALIZE AND SAVE FRACTION
R2B=[+200] PC: UW
CBN(1) [FRC.SAV]

CLEAR FLOATING
R14B=0 PC: 4B

R15B=0 PC: 4B

SHIFT PROD TO GET INTEGER IN R14/R15
R13B=R13B,SRU(MSBQ),SQ(0) PC: 4B
C=MSBR,N=N,Z=Z,V=V

R12B=R12B,SRU(C) PC: 3B
C=MSBR,N=N, Z=Z,V=V

R15B=R15B,SRU(C) PC: 4B
C=MSBR,N=N,Z=7Z,V=V

R14B=R14B,SRU(C) PC: 3B,CCL
C=0,N=N,Z=Z,V=V BR: CBN(CNTR) [.-3]

NORMALIZE AND SAVE INTEGER PART
R4B=[+271] PC: UW
CIN(L) [INT.SAV]

NORMALIZE AND SAVE FRACTION
R2B=[+200] PC: UW
CBN(1) [FRC.SAV]

SAVE A CLEAN ZERO INTEGER
R16B PC: UB
C=1,V=PN,N=N,Z=Z  BR: CJIN(1) [INT.SAV+3]

SAVE A CLEAN ZERO FRACTION
R16B PC: UB
C=1,V=PN,N=N,Z=Z  BR: CBN(1) [FRC.SAV+10]

SAVE INTEGER PART
R16B PC: UB
V=PN,C=0,N=N,Z=Z  BR: CJN(1) [INT.SAV+3]

SAVE A CLEAN ZERO FRACTION
R16B PC: UB
C=1,V=PN,N=N,Z=Z  BR: CBN(1) [FRC.SAV+10]

SAVE A CLEAN ZERO INTEGER
R16B PC: UB
C=1,V=PN,N=N,Z=Z  BR: CJIN(1) [INT.SAV+3]

NORMALIZE AND SAVE FRACTION
R16B PC: UB
C=0,V=PN,N=N,Z=Z  BR: CBN(1) [FRC.SAV+1]

SAVE Q REGISTER / NORMALIZE INTEGER
R11B=Q PC: 4B
C=0,N=0,Z=0,V=V BR: CJIN(1) [NORM.56]

RESTORE Q REGISTER
Q=R11A PC: 4B

SET UP LENGTH FLAG
R16B PC: UB
V=PN,C=C,N=N,Z=2Z
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fppx.mic

*xk -

Kk -

**: FRC.

*x -

*xk -

*x -

*x -

*x -

*x -

KKk -

KKk -

*xk -

*x -

**: ADDF

Kk -

*x -

Kk -

*x -

*xk -

KKk -

CM:

CM: RESET ADDRESS
AR: R11B=R10A PC: LW

CM: SAVE INTEGER IN (ACC OR 1)
AR: R10B=R11A OR [+10] PC: LW
BR: CBN(1) [ACC.SAV]

SAV
CM: SET UP LENGTH FLAG / SKIP ON CLEAN ZERO
AR: R16B PC: UB

CC: V=PN,C=C,N=0,Z=0  BR: CBN(C) [.+10]

CM: COPY R12/R13 TO R14/R15
AR: R1B=[+40] PC: UW
BR: CJIN(1) [COPY.56]

CM: SET UP TRUNCATION FLAG / SKIP ON DOUBLE
AR: R16B AND R1A PC: UW
CC: N=PZ,C=C,Z=Z,V=V  BR: CBN(V) [-+5]

CM: NORMALIZE FRACTION
AR: R4B=R4B+<1> PC: UW
CC: C=0,N=0,Z=0,V=V BR: CJIN(1) [NORM.56+1]

CM: SET UP TRUNCATION FLAG / SKIP ON CLEAN ZERO
AR: R16B AND R1A PC: UW
CC: N=PZ,C=C,Z=Z,V=V  BR: CBN(C) [-+4]

CM: CONDITIONAL ROUND
AR: R15B PC: 4B
CC: C=PN,N=N,Z=Z,V=V  BR: CJIN(N) [NORM.24A]

CC: C=0,N=0,Z=0,V=V BR: CBN(1) [-+2]

CM: NORMALIZE INTEGER
AR: R4B=R4B+<1> PC: UW
BR: CJIN(1) [NORM.56+1]

CM: SAVE FRACTION
AR: R10B=R11A BR: CJIN(1) [ACC.SAV]

CM: RESTORE CC*S / BUILD FCC*"S
AR: ROB=PSR,0OUT=ROA PC: UW
CC: C=CPO,N=CPO,Z=CPO,V=CPO

CM: SET FCC"S / FINISHED / TAP
AR: R6B=R6B OR ROA PC: UW
BR: CBIN(1) <SCR>

PG: ADDF/ADDD INSTRUCTIONS

CM: POINT TO ACCUMULATOR

AR: R11B=[ACO.FPP] BR: CBN(1) [-+4]
AR: R11B=[AC1.FPP] BR: CBN(1) [-+3]
AR: R11B=[AC2.FPP] BR: CBN(1) [-+2]
AR: R11B=[AC3.FPP] BR: CBN(1) [-+1]
CM: SAVE CC"S / GET OPERANDS

AR: ROB=PSR PC: UW

CC: C€=0,N=0,7=0,V=0 BR: CJIN(1) [GETOPS]

CM: FLOATING MODE

AR: R2B=R2B PC: UW
CC: C=0,Z=PZ,N=N,V=V

BR: CJIN(/V) [ADD.24+1]

CM: DOUBLE MODE / FALL THROUGH TO ANSWER
BR: CJIN(V) [ADD.56+1]

PG: ANSWER ROUTINE
THIS ROUTINE CHECKS THE ARITHMETIC ANSWER
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fppx.mic

FOR EXPONENT UNDERFLOW/OVERFLOW AND
SAVES THE RESULT IN THE ACCUMULATOR AT
ADDRESS R10 (LW)

**: ANSWER
CM: CLEAR FCC"S / CHECK EXPONENT IF NOT CLEAN ZERO
AR: R6B=0 PC: UW
BR: CJIN(/C) [EXP.UN+1]
% AR: R14B=[+177600] MASK R14A  PC: UW
BR: CJIN(1) [CMB.SEF+1]
e AR: AD=R10A 10: DATO(OFF)
BR: CJIN(1) [ACC.SAV+2]
o CM: SAVE CURRENT STATUS / RESTORE CC"S
AR: ROB=PSR,OUT=ROA PC: UW
CC: C=CPO,N=CP0,Z=CP0,V=CPO
s CM: SAVE FCC"S / TRAP OUT / FINISHED
AR: R6B=R6B OR ROA PC: UW
BR: CBIN(1) <SCR>
PG: LDF/LDD INSTRUCTIONS
**: LDF
CM: POINT TO ACCUMULATOR
AR: R11B=[ACO.FPP] BR: CBN(1) [-+4]
% AR: R11B=[AC1.FPP] BR: CBN(1) [-+3]
s AR: R11B=[AC2.FPP] BR: CBN(1) [-+2]
% AR: R11B=[AC3.FPP] BR: CBN(1) [-+1]
s CM: SAVE CC"S / GET SOURCE DATA
AR: ROB=PSR PC: UW
CC: C=0,Z=0,N=0,V=0 BR: CJIN(1) [FSRC.SAV]
s CM: SET UP END BRANCH
AR: SCE5=[.+3] SP: CLR,SE5
*x CM: CHECK FOR -0 IF NOT MODE O
AR: R1B=PSR PC: UW

BR: CJIN(C) [FIUV.FPP]

*x CM: MASK STATUS / TRAP ON -0 AND FIUV=1
AR: R6B=R1A AND [+14] PC: UW
BR: CBIN(1) <SCR>

*x CM: ELSE SAVE IN ACCUMULATOR
AR: R10B=R11A CC: C=0,N=N,Z=Z,V=V
BR: CJIN(1) [ACC.SAV]

*x CM: RESTORE CC"S / FINISHED
AR: OUT=ROB PC: UW

CC: C=CPO,N=CPO,Z=CPO,V=CPO
BR: CBN(1) [BGN]

PG: SUBF/SUBD INSTRUCTIONS
**: SUBF

CM: POINT TO ACCUMULATOR

AR: R11B=[ACO.FPP] BR: CBN(1) [-+4]
s AR: R11B=[ACl.FPP] BR: CBN(1) [-+3]
xx AR: R11B=[AC2.FPP] BR: CBN(1) [-+2]
s AR: R11B=[AC3.FPP] BR: CBN(1) [-+1]
xx CM: SAVE CC"S / GET OPERANDS

AR: ROB=PSR PC: UW

CC: €=0,N=0,Z=0,V=0 BR: CJN(1) [GETOPS]
xx CM: CHANGE SIGN OF B ARGUMENT / GO TO ADDF
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fppx.mic

AR:
BR:

PG:
**- CMPF

CM:

AR:
*x AR:
ool AR:
*x AR:

ool CM:

ool CM:

**x CM:

ool CM:

ool AR:
BR:

AR:
CC:

CC:

ol CM:
AR:
CC:

ol CM:
AR:
CC:

AR:
CC:
BR:

PG:
**- STF

CM:

AR:

BR:

BR:

Fx AR:
BR:

ool AR:
BR:

ool CM:
AR:

CC:

R5B=R5A XOR [+100000] PC: UW
CBN(1) [ADDF+5]

CMPF/CMPD INSTRUCTIONS

POINT TO ACCUMULATOR

R11B=[ACO.FPP] BR: CBN(1) [-+4]
R11B=[AC1.FPP] BR: CBN(1) [-+3]
R11B=[AC2.FPP] BR: CBN(1) [-+2]
R11B=[AC3.FPP] BR: CBN(1) [-+1]
SAVE CC"S / GET OPERANDS

ROB=PSR PC: UW
C=0,N=0,Z=0,V=0 BR: CJN(1) [GETOPS]

COMPARE EXPONENTS
R4B-R2A-<1> PC: UW
C=0,N=PN,Z=PZ,V=V  SP: CLR

NEGATE AC / BRANCH IF EXPONENTS NOT EQUAL
R3B=R3A XOR [+100000] PC: UW
CBN(/Z) [-+5]

ELSE CHECK ADDITION OF FRACTIONS
R5B XOR R3A PC: UW
CIN(/V) [ADD.24A]

R5B XOR R3A PC: UW
CIN(V) [ADD.56A]

CHECK RESULT TO SET FLAGS
R14B=R14B PC: 4B
C=0,Z=PZ,N=0,V=0  BR: CBN(/V) [.+3]

R15B=R15B PC: 4B
C=0,Z=PZAZ,N=0,V=0 BR: CBN(1) [.+2]

IF EXP (A>B) SIGN IS SIGN OF A
R3B PC: UW
C=0,N=PN,Z=0,V=0  BR: CBN(N) [.+2]

SIGN 1S SIGN OF (FSRC)/RESULT
R5B PC: UW
C=0,N=PN,Zz=7,V=0

SAVE FCC"S / RESTORE CC"S
R6B=PSR, O0UT=R0OA PC: UW
C=CPO,N=CPO,Z=CPO, V=CPO
CBN(1) [BGN]

STF/STD INSTRUCTIONS
POINT TO ACCUMULATOR
AD;R10B=[ACO.FPP]  10: DATI(OFF)
CBN(1) [-+4]

AD;R10B=[AC1.FPP]  10: DATI(OFF)
CBN(1) [-+3]

AD;R10B=[AC2.FPP]  10: DATI(OFF)
CBN(1) [-+2]

AD;R10B=[AC3.FPP]  10: DATI(OFF)
CBN(1) [-+1]

SAVE CC*"S
ROB=PSR PC: UW
R16B PC: UB

C=0,N=0,Z=0,V=PN  BR: CJN(1) [B.GETACC+1]
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fppx.mic

*xk -

*x -

*x -

**: DIVF

Kk -

*x -

Kk -

*xk -

*xk -

*x -

Kk -

KKk -

*x -

Kk -

Kk -

KKk -

CM:
AR:

AR:
AR:
AR:
CM:
AR:
CC:

CM:
AR:

CM:
AR:

AR:
BR:

CM:
AR:

CM:
SP:

CM:
AR:

CM:
AR:

CM:
BR:

PG:

**: STEXP

*xk -

Kk -

Kk -

*x -

*x -

Kk -

CM:
AR:
BR:

AR:
BR:

AR:
BR:

AR:
BR:

CM:
AR:

CM:
AR:

CM:

GET DESTINATION ADDRESS
R10B=1IR5,SRD(0) PC: UW
C=1,N=0,Z=1,V=V BR: CJIN(1) [FSRC+1]

STORE AT DESTINATION
C=0,N=0,2=0,V=V

CIN(1) [FDST]

RESTORE CC*"S / FINISHED
OUT=ROB PC: UW
C=CP0,N=CP0,Z=CPO, V=CPO
CBN(1) [BGN]

DIVF/DIVD INSTRUCTIONS

POINT TO ACCUMULATOR

R11B=[ACO.FPP] BR: CBN(1) [-+4]
R11B=[AC1.FPP] BR: CBN(1) [-+3]
R11B=[AC2.FPP] BR: CBN(1) [-+2]
R11B=[AC3.FPP] BR: CBN(1) [-+1]
SAVE CC"S / GET OPERANDS

ROB=PSR PC: UW
C=0,N=0,Z=0,V=0 BR: CJIN(1) [GETOPS]
SET UP END BRANCH

SCE5=[.+4] SP: CLR,SE5
CHECK FOR ZERO DIVISOR

R4B=R4B PC: UW

D=[+4] PC: LW,WIOL

CIN(Z™) [FPP.TRP]

TRAP IF DIVISOR = 0
SCE5=[BGN] BR: CBIN(1) <SCR>

BRANCH IF ZERO DIVIDEND
CLR,SE5 BR: CBN(Z) [CLRF+2]

FLOATING MODE
CNTR=[+32] BR: CIN(/V) [DIV.24+1]

DOUBLE MODE
CNTR=[+32] BR: CIN(V) [DIV.56+1]

GO TO ANSWER
CBN(1) [ANSWER]

STEXP INSTRUCTION
POINT TO ACCUMULATOR
AD=[ACO.FPP] 10: DATI(OFF)
CBN(1) [-+4]

AD=[AC1.FPP] 10: DATI(OFF)
CBN(1) [-+3]

AD=[AC2.FPP] 10: DATI(OFF)
CBN(1) [.+2]

AD=[AC3.FPP] 10: DATI(OFF)
CBN(1) [.+1]

SET UP MASK FOR EXPONENT
R10B=[+77600]

LOAD ADDRESS OF DESTINATION
R12B=[+200] ,AD=R11A PC: LW,WIOL

POSITION EXPONENT
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AR:
ool AR:

Fx CM:
AR:
CC:

Fx CM:
AR:

ool CM:
AR:
BR:

*x CM:
AR:

faiale CM:
10:

PG:

**- STCFI
CM:
AR:
BR:

Fx AR:
BR:

ool AR:
BR:

ool AR:
BR:

ol CM:
AR:
CC:

ol CM:
AR:
BR:

ol CM:
AR:

Fx CM:
AR:
CC:

Fx CM:
AR:
CC:

Fx CM:
AR:

**x CM:
AR:
BR:

**- STCF.1
CM:
AR:
BR:

Fx CM:
AR:
CC:

Fx CM:
AR:
BR:

R10B=D AND R10A,SRU(O)
R10B=IR5,D=R10A

COMPUTE TWO®"S COMPLEMEMT FORM
D=DSWB-R12A-<1>
C=0,V=0,N=PN,Z=PZ

CHECK MODE
R10A AND [+70]

SAVE FCC"S / CC"S THE SAME
R6B=PSR PC: UW
CBN(/Z") [-+2]

MODE 0
RB(DST)=D BR: CBN(1) [BGN]
MODES 1-7

IDATO(CM) BR: CBN(1) [BGN]

STCFI,STCFL,STCDI,STCDL INSTRUCTIONS

POINT TO ACCUMULATOR
AD;R10B=[ACO.FPP]  10: DATI(OFF)
CBN(1) [-+4]

AD;R10B=[AC1.FPP]  10: DATI(OFF)
CBN(1) [-+3]

AD;R10B=[AC2.FPP]  10: DATI(OFF)
CBN(1) [-+2]

AD;R10B=[AC3.FPP]  10: DATI(OFF)
CBN(1) [-+1]

SAVE CC"S / GET ACCUMULATOR
ROB=PSR PC: UW
C=0,N=0,Z=0,V=0 BR: CJIN(1) [B.GTAC]

CLEAR FCC"S / SKIP ON DOUBLE
R6B=0 PC: UW
CBN(V) [-+2]

CLEAR LOW FRACTION

R15B=0 PC: 4B
SAVE DATA FLAGS / GET SOURCE ADDRESS
R1B=PSR PC: UW
C=1,N=0,Z=0,V=0 BR: CJIN(1) [ISRC.SAV]

SAVE ISRC MODES / RESTORE DATA FLAGS
R1B=PSR,OUT=R1A PC: Uw
C=CPO,N=CPO,Z=CPO, V=V

SET END BRANCH
SCE5=[BGN] SP: CLR,SE5

CHECK EXPONENT / BRANCH IF LONG
CNTR;R4B=R4A-[+200]-<1> PC: UW
CBN(V) [STCF.L]

CHECK INTEGER MAGNITUDE
R4A-[+20]-</N> PC: Uw
CBN(BLE") [.+3]

SET Q / BRANCH IF IN RANGE
Q=0 PC: 4B
C=0,N=N,Z=Z,V=0 BR: CBN(N") [-+3]

ELSE CONVERSION ERROR / SET FCC
R6B=[+1] PC: UW
CIN(L) [FIC.TRP]
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*xk -

*x -

*x -

*x -

Kk -

Kk -

Kk -

**: STCF.MO

Kk -

KKk -

CM:
AR:
CC:

CM:
AR:
BR:

CM:
AR:
BR:

CM:
AR:

CM:
AR:
BR:

CM:
AR:
CC:

CM:
AR:
BR:

CM:
AR:

CM:
AR:

CM:
AR:
CC:
BR:

**: STCF.L

*x -

*x -

*xk -

*xk -

*xk -

Kk -

Kk -

KKk -

*x -

CM:
AR:
BR:

CM:
AR:
CC:

CM:
AR:
BR:

CM:
AR:
CC:

CM:
AR:
CC:

AR:
CC:

CM:
AR:
CC:

CM:
AR:

AR:
CM:

AR:
BR:

GENERATE A CLEAN ZERO
R13B=0 PC: 4B
C=0,N=0,7=1,V=0 BR:CBN(1) [.+5]

SHIFT INTEGER INTO POSITION
R14B=R14B,SRU(0),SQ(MSBR)  PC: 3B,CCL
CNR(/CNTR)

GET INTEGER / SKIP IF POSITIVE
R13B=Q PC: 4B
CBN(/N) [.+3]

COMPARE TO MOST NEGATIVE NUMBER
R13A-[+100000]-<0> PC: LW

CONVERSION ERROR IF R13>100000
R13B=-R13A-<1> PC: LW
CBN(/N*) [--5]

RESTORE ISRC MODES / SAVE CC*S
R1B=PSR,OUT=R1A PC: UW
C=CPO,N=CPO,Z=CP0O,V=CPO

PLACE DATA
D=R13A PC: LW
CBN(/Z) [-+2]

MODE 0
RB(DST)=D BR: CBN(1) [-+2]
DESTINATION

AD=R10A 10: DATO(CM)

SET CC"S/FCC®"S / FINISHED / TRAP
R6B=R6B OR R1A PC: UW
C=CPO,N=CPO, Z=CP0O,V=CPO

CBIN(1) <SCR>

CHECK MAGNITUDE
RAA-[+40]-</N> PC: UW
CBN(BLE®) [.+3]

CLEAR Q / BRANCH IF IN RANGE
Q=0 PC: 4B
C=0,N=N,Z=0,V=0 BR: CBN(N") [-+3]

ELSE CONVERSION ERROR / SET FCC
R6B=[+1] PC: UW
CIN(L) [FIC.TRP]

GENERATE A CLEAN ZERO
R13B=0 PC: 4B
C=0,N=0,Z=1,V=0 BR: CBN(1) [-+7]

SHIFT INTEGER INTO POSITION
R15B=R15B,SRU(0),SQ(C) PC: 4B
C=MSBR,N=N,Z=0,V=0 BR: CBN(/CNTR) [.+2]

R14B=R14B, SRU(C) PC: 3B,CCL
C=MSBR,N=N,Z=0,V=0 BR: CBN(1) [.-1]

GET INTEGER

R13B=Q PC: 4B
C=0,N=N,Z=Z,V=V BR: CBN(/N) [-+4]
COMPARE TO MOST NEGATIVE
R12B=0,SRD(1) PC: 4B
R13B-R12A-<0> PC: 4B

CONVERSION ERROR IF R13>100000/000000
R13B=-R13B-<1> PC: 4B
CBN(/N*) [--71
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*x CM: RESTORE ISRC MODES
AR: R1B=PSR,OUT=R1A PC: UW
CC: C=CPO,N=CP0,Z=CPO,V=CPO
*x CM: SET DATA / BRANCH ON MODE O
AR: D=R13B PC: UW
BR: CBN(Z) [STCF.MO]
*x CM: BRANCH ON IMMEDIATE
AR: R10B=R10A+[+2]+<0>,AD=R10A
10: DATO(CM) BR: CBN(/N) [STCF.MO+2]
*x CM: ELSE DOUBLE
AR: D=R13B PC: LW,WIOL
BR: CBN(1) [STCF.MO+1]
PG: STCFD/STCDF INSTRUCTIONS
**: STCFD

CM: POINT TO ACCUMULATOR
AR: AD;R10B=[ACO.FPP]  10: DATI(OFF)
BR: CBN(1) [.+4]

s AR: AD;R10B=[AC1.FPP]  10: DATI(OFF)
BR: CBN(1) [-+3]
*x AR: AD;R10B=[AC2.FPP]  10: DATI(OFF)
BR: CBN(1) [-+2]
% AR: AD;R10B=[AC3.FPP]  10: DATI(OFF)
BR: CBN(1) [-+1]
o CM: SAVE CC"S / GET ACCUMULATOR
AR: ROB=PSR PC: UW
cC: C€=0,N=0,7=0,V=0 BR: CJIN(1) [B.GTAC]
o CM: COMPLEMENT LENGTH
AR: OUT=/PSR CC: V=CPO,C=C,N=N,Z=Z
o CM: SAVE TCC"S / GET DESTINATION ADDRESS
AR: R1B=PSR PC: UW
cC: C=1,Z=1,N=0,V=V BR: CJIN(1) [FSRC.SAV]
s CM: SET UP END BRANCH
AR: SCE5=[BGN] SP: CLR,SE5
*x CM: CLEAR FCC"S / RESTORE TCC"S / DO CONVERSION ROUND
AR: R6B=0,0UT=R1A PC: UW

CC: C=CPO,N=CPO,Z=CPO,V=V
BR: CJIN(1) [CNV.RND]

s CM: SAVE RESULT
BR: CJIN(1) [FDST]

*x CM: BUILD FCC"S / RESTORE CC"S
AR: ROB=PSR,OUT=ROA PC: UW
CC: C=CPO,N=CP0,Z=CPO,V=CPO

*x CM: FINISHED / TRAP
AR: R6B=R6B OR ROA PC: UW

BR: CBIN(1) <SCR>

**: CNV.RND
CM: SKIP ON DOUBLE SOURCE
BR: CBN(/V) [-+2]

*x CM: ELSE CLEAR LOWER FRACTION ON FLOATING SOURCE
AR: R15B=0 PC: 4B
BR: CRR(1)
*x CM: RETURN ON ZERO SOURCE
AR: R1B=[+40] PC: UW
BR: CRN(Z)
*x CM: CHECK TRUNCATE
AR: R16A AND R1B PC: UW
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*x -

*x -

*x -

**: LDEX

KK -

KKk -

*xk -

*x -

*x -

*x -

KK -

KKk -

**: LDCI

Kk -

*x -

Kk -

*x -

*x -

*x -

*x -

*xk -

Kk -

CM:
BR:

CM:
AR:
CC:

CM:
AR:
BR:

PG:

P

CM:
AR:
BR:

AR:
BR:

AR:
BR:

AR:
BR:

CM:
AR:
10:

CM:
AR:
CC:

CM:
AR:

CM:
AR:

AR:
CC:

PG:
F

CM:
AR:
AR:
AR:
AR:
CM:
AR:
CC:
CM:
AR:
BR:
CM:
AR:
CC:

CM:
BR:

CM:
AR:

CM:

RETURN IF CHOPPING
CRN(/Z")

ELSE ROUND FLOATING
R15B PC: 4B
C=PN,N=N,Z=Z,V=V  BR: CJIN(1) [NORM.24A]

CHECK OVERFLOW ON ROUNDING
R4A-[+400]-<1> PC: UW
CBN(1) [EXP.OV+1]

LDEXP INSTRUCTION
POINT TO ACCUMULATOR
AD;R10B=[ACO.FPP]  PC: LW,WIOL
CBN(1) [.+4]

AD;R10B=[AC1.FPP]  PC: LW,WIOL
CBN(1) [-+3]

AD;R10B=[AC2.FPP]  PC: LW,WIOL
CBN(1) [-+2]

AD;R10B=[AC3.FPP]  PC: LW,WIOL
CBN(1) [-+1]

SAVE DATA / GET ACCUMULATOR

R2B=D PC: UW

DAT I (OFF)

SAVE CC"S

ROB=PSR PC: UW
C=0,N=0,Z=0,V=0 BR: CJIN(1) [B.GTAC]
SET UP END BRANCH

SCE5=[BGN] SP: CLR,SE5

SET NEW EXPONENT / SAVE

R4B=[+200] PC: UW
R4B=R4B+R2A+<0> PC: UW
C=0,N=0,Z=0,V=V BR: CBN(1) [ANSWER]

LDCIF/LDCLF/LCDID/LCDLD INSTRUCTIONS

POINT TO ACCUMULATOR

R11B=[ACO.FPP] BR: CBN(1) [-+4]
R11B=[AC1.FPP] BR: CBN(1) [-+3]
R11B=[AC2.FPP] BR: CBN(1) [-+2]
R11B=[AC3.FPP] BR: CBN(1) [-+1]

SAVE CC"S / GET INTEGER

ROB=PSR PC: UW
C=0,N=0,Z=0,V=0 BR: CJIN(1) [ISRC.SAV]

NORMALIZE INTEGER
R4B=[+271] PC: UW
CIN(1) [NORM.56]

SET LENGTH / SKIP ON ZERO
R16B PC: UB
C=C,N=N,Z=Z,V=PN  BR: CBN(Z) [.+2]

CHECK ROUNDING IF RESULT FLOATING
CIN(/V) [CNV.RND+2]

SAVE RESULT
R10B=R11A BR: CJN(1) [ACC.SAV]

SAVE FCC®"S / RESTORE CC*"S
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AR: R6B=PSR,OUT=ROA PC: UW
CC: C=CP0O,N=CP0,Z=CP0,V=CPO
BR: CBN(1) [BGN]

PG: LDCDF/LDCFD INSTRUCTIONS
**: LDCDF

CM: POINT TO ACCUMULATOR

AR: R11B=[ACO.FPP] BR: CBN(1) [-+4]
*x s AR: R11B=[AC1.FPP] BR: CBN(1) [-+3]
o AR: R11B=[AC2.FPP] BR: CBN(1) [-+2]
*x AR: R11B=[AC3.FPP] BR: CBN(1) [-+1]
o CM: SAVE CC"S / SET UP LENGTH FLAG

AR: ROB=PSR,D=R16A PC: UW
s CM: GET SOURCE USING SPECIFIED LENGTH

AR: OUT=/D PC: LB

CC: C=0,Z=1,V=PN,N=0  BR: CJIN(1) [FSRC.SAV]
o CM: SET UP END BRANCH

AR: SCE5=[.+3] SP: CLR,SE5
*x CM: CHECK VARIABLE AND SET FCC"S

AR: R1B=[+14] PC: UW

BR: CJIN(C) [FIUV.FPP+1]
*x CM: SET FCC"S

AR: R6B=PSR AND RIA PC: UW

BR: CBIN(1) <SCR>
*x CM: SET UP END BRANCH

AR: SCE5=[BGN] SP: CLR,SE5
% CM: DO CONVERSION ROUND

AR: R16B PC: UB

CC: V=PN,C=C,N=N,Z=Z  BR: CJIN(1) [CNV.RND]

*x CM: ON ZERO EXPONENT, (AC) = EXACT ZERO
AR: OUT=ROA-ROB-</Z> PC: UW
CC: C=PN,N=N,Z=Z,V=V

% CM: SAVE IN ACCUMULATOR
AR: R10B=R11A BR: CJIN(1) [ACC.SAV]
e CM: RESTORE CC"S
AR: ROB=PSR,OUT=ROA PC: UW
CC: C=CPO,N=CP0,Z=CPO,V=CPO
e CM: FINALIZE FCC"S / FINISHED / TRAP
AR: R6B=R6B OR ROA PC: UW
BR: CBIN(1) <SCR>
PG: FIUV - UNDEFINED VARIABLE CHECK
CM: ROUTINE CHECKS FOR -0 (IE. Z=1 AND N=1)

AND CHECKS IF FIUV INTERRUPT 1S ENABLED
IF -0 FOUND AND FIUV=0 THEN

C=1 FOR CLEAN ZERO
IF -0 FOUND AND FIUV=1 THEN

C=0 FOR NON CLEAN ZERO

GO CHECK FID AND SET UP TRAP
ELSE RETURNS

**: FIUV.FPP
CM: RETURN IF NOT ZERO

BR: CRN(/Z)
*x CM: RETURN IF PLUS / TEST FIUV BIT
AR: D=R16A AND [+4000] PC: UW
BR: CRN(/N)
*x CM: SET FOR CLEAN ZERO AND RETURN IF FIUV BIT CLEAR
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AR: D=D
CC: C=PZ,N=N,Z=Z,V=V BR: CRN(Z")

**: FJUV.TRP
CM: ELSE INHIBIT CLEAN ZERO WHEN TRAPPING
AND GO CHECK FID AND SET UP TRAP
AR: D=[+14] PC: LW,WIOL
BR: CBN(1) [FPP.TRP]

PG: EXPONENT UNDERFLOW CHECK

CM: ROUTINE CHECKS FOR EXPONENT UNDERFLOW (IE. R4 (UW) <= 0)
AND CHECKS IF FIU INTERRUPT IS ENABLED
IF UNDERFLOW AND FI1U=0
THEN MASK EXPONENT, SETUP CLEAN ZERO
IF UNDERFLOW AND FlU=1
THEN MASK EXPONENT, INHIBIT CLEAN ZERO,
GO CHECK FID AND SET UP TRAP
ELSE CHECKS OVERFLOW

**: EXP.UN

CM: CLEAR FCCTS

AR: R6B=0 PC: UW
*x CM:z CHECK EXPONENT

AR: R4B=R4B+<0> PC: Uw
*x CM: BRANCH IF NO UNDERFLOW

AR: R16A AND [+2000] PC: UW
BR: CBN(BGT") [EXP.OV]

e CM: MASK EXPONENT
AR: R4B=R4A AND [+377] PC: UW
BR: CBN(/Z") [.+2]

*x CM: SETUP FOR A CLEAN ZERO ON FIU=0
AR: R4B=0 PC: UW
cC: C=1,Z=Z,N=N,V=V BR: CRR(1)

**: FIU.TRP
CM: SET FEC FOR UNDERFLOW
AR: D=[+12] PC: LW,WIOL

*x CM: INHIBIT CLEAN ZERO AND GO SET UP TRAP
cC: €=0,Z=Z,N=N,V=V BR: CBN(1) [FPP.TRP]

PG: EXPONENT OVERFLOW CHECK

CM: ROUTINE CHECKS FOR EXPONENT OVERFLOW

AND CHECKS IF FIV INTERRUPT IS ENABLED

IF OVERFLOW AND FI1V=0
THEN MASK EXPONENT AND SET FOR CLEAN ZERO

IF OVERFLOW AND FIV=1
THEN MASK EXPONENT, INHIBIT CLEAN ZERO,
GO CHECK FID AND SET UP TRAP

ELSE RETURNS

**: EXP.OV
CM: CHECK FOR OVERFLOW
AR: R4A-[+400]-<1> PC: UW

% CM: RETURN IF NO OVERFLOW
AR: R16A AND [+1000] PC: UW
BR: CRN(N")

% CM: ELSE MASK EXPONENT
AR: R4B=R4A AND [+377] PC: UW
BR: CBN(/Z") [.+2]

% CM: SETUP FOR CLEAN ZERO

AR: R4B=0 PC: UW

CC: C=1,Z=Z,N=N,V=V BR: CBN(1) [-+2]
**: FJV.TRP

CM: SET FEC FOR OVERFLOW

AR: D=[+10] PC: LW,WIOL
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BR:

ool CM:
AR:
BR:

PG:

**- FIC.TRP
CM:
AR:

**- FPP.TRP
CM:
AR:

Fx CM:
AR:

*x CM:
AR:

ool CM:
AR:

ol CM:
AR:
10:

ol CM:
AR:
BR:

**: TRAP.FPP

CM:
AR:
CC:
BR:

NA:

CIN(1) [FIU.TRP+1]
SET FCC"S (V=1 ON OVERFLOW)
R6B=[+2] PC: UW
CRR(1)

FLOATING TRAP PROCESSING

SET FEC FOR INTEGER CONVERSION ERROR
D=[+6] PC: LW,WIOL

SAVE FEC CODE
AD=[FEC.FPP] 10: DATO(OFF)

SET FER BIT IN FPS
R16B=R16A OR [+100000] PC: UW

SAVE INSTRUCTION LOCATION
D=SCR1 PC: LW,WIOL

CHECK INTERRUPT DISABLE FID
R16A AND [+40000] PC: UW

SAVE FEA / RETURN IF INTERRUPT DISABLED

AD=[FEA.FPP] PC: LW,WIOL
DATO(OFF) BR: CRN(/Z")
ELSE SET UP TRAP

SCE5=[TRAP.FPP] SP: CLR,SE5
CRR(1)

RESTORE CC"S
OUT=ROB PC: UW
C=CPO,N=CPO, Z=CPO, V=CPO
CBN(1) [FIS.TRAP+3]

MORGEND=.
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PG: SPCL INSTRUCTIONS
CM: DEFINE SPCL ENTRY POINT
-=:2 I10RIGIN+172

*x MA: SPCL PS: EX IN: BYT

CM: SPECIAL INSTRUCTION TO ACCESS MICROCODE ROUTINES
220-223 MICIMP - JUMP TO MICROCODE LOCATION

THE GENERAL REGISTER RO-R3 CONTAINS THE ABSOLUTE
MICROCODE ADDRESS TO WHICH CONTROL 1S PASSED

CM: SPECIAL INSTRUCTIONS TO ACCESS ANY MEMORY LOCATION

224 GETW - GET WORD OF DATA
225 GETB - GET BYTE OF DATA
226 PUTW - PUT WORD OF DATA
227 PUTB - PUT BYTE OF DATA

SOURCE/DESTINATION DATA IN RO
LOW 16 BIT ADDRESS IN R1
HIGH 6 BIT ADDRESS IN R2

.=: MORGEND
**: SPCL

CM: GET IR / LOAD AD
AR: R10B=IR,AD=R1A

*x CM: CHECK IF MICJMP

AR: R10A AND [+4]
e CM: CHECK IF PUTWB/GETWB / BRANCH IF MICJMP

AR: R10A AND [+2] BR: CBN(Z") [MICJIMP]
*x CM: CHECK WORD/BYTE / BRANCH IF PUT

AR: R10A AND [+1] BR: CBN(/Z") [PUT.WB]
**: GET.WB

CM: LOAD ADX / BRANCH IF BYTE

AR: ADX=R2A BR: CBN(/Z") [GETB]
**: GETW

CM: GET WORD INSTRUCTION
10: IDATI(OFF)

xx AR: ROB=D,AD=R7A PC: LW,WIOH

cC: C=C,V=0,N=PN,Z=PZ

10: INTCK BR: CBN(1) [BGN+3]
**: GETB

CM: GET BYTE INSTRUCTION
10: IDATI(OFF,BYT)

xx AR: ROB=DSX7,AD=R7A PC: LW,WIOH

cC: C=C,V=0,N=PN,Z=PZ

10: INTCK BR: CBN(1) [BGN+3]
**: PUT.WB

CM: LOAD ADX / BRANCH IF BYTE

AR: ADX=R2A BR: CBN(/Z") [PUTB]
**: PUTW

CM: PUT WORD INSTRUCTION

AR: D=ROB CC: C=C,V=0,N=PN,Z=PZ

10: DATO(OFF)  BR: CBN(1) [BGN]
**: PUTB

CM: PUT BYTE INSTRUCTION

AR: D=ROB PC: LB

CC: C=C,V=0,N=PN,Z=PZ
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10: DATO(OFF,BYT) BR: CBN(1) [BGN]
**: MICIMP

AR: SCE5=RA(DST) SP: CLR,SE5
% BR: CBIN(1) <SCR>

NA: MORGEND=.
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PAGE 20 EXTENDED INSTRUCTION CODES

PAGE 21 FIS OVERLAY

PAGE 22 DEFINE FIS INSTRUCTIONS

PAGE 23 FDIV

PAGE 24 FMUL

PAGE 25 FSUB

PAGE 26 FADD

PAGE 27 SAVE ARGUMENT ROUTINE

PAGE 28 FIS TRAP HANDLERS

PAGE 29 GET A OPERAND CODE

PAGE 30 BUILD SIGN, EXPONENT, AND HIGH FRACTION FOR A
PAGE 31 GET B OPERAND CODE

PAGE 32 BUILD SIGN, EXPONENT, AND HIGH FRACTION FOR B
PAGE 33 24-BIT ADDITION

PAGE 34 24-BIT MULTIPLY ROUTINE
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PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

24-BIT OPERAND ALIGNMENT

24-BIT POST NORMALIZATION

56-BIT ADDITION

56-BIT MULTIPLICATION

56-BIT DIVISION ROUTINE

56-BIT OPERAND ALIGNMENT

56-BIT POST NORMALIZATION
FLOATING POINT PROCESSOR OVERLAY
FPP CODING NOTES

FPP REGISTER USAGE

FLOATING INSTRUCTION CODE SPECIFICATIONS
GET ACCUMULATOR INTO A

GET ACCUMULATOR INTO B

GET OPERAND UTILITY

FPP SOURCE ADDRESSING MODES
FLOATING DESTINATION CODE
INTEGER SOURCE

SAVE RESULT IN ACCUMULATOR

CFCC, SETF, SETI, SETD, AND SETL
LDFPS AND STFPS

STST
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BLUCPU MICROCODE

TABLE OF CONTENTS

PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE

57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

CLRF AND TSTF

ABSF AND NEGF

MULF/MULD INSTRUCTIONS
MODF/MODD INSTRUCTIONS
ADDF/ADDD INSTRUCTIONS

ANSWER ROUTINE

LDF/LDD INSTRUCTIONS

SUBF/SUBD INSTRUCTIONS
CMPF/CMPD INSTRUCTIONS

STF/STD INSTRUCTIONS

DIVF/DIVD INSTRUCTIONS

STEXP INSTRUCTION
STCFI,STCFL,STCDI,STCDL INSTRUCTIONS
STCFD/STCDF INSTRUCTIONS

LDEXP INSTRUCTION
LDCIF/LDCLF/LCDID/LCDLD INSTRUCTIONS
LDCDF/LDCFD INSTRUCTIONS

FIUV - UNDEFINED VARIABLE CHECK
EXPONENT UNDERFLOW CHECK
EXPONENT OVERFLOW CHECK
FLOATING TRAP PROCESSING

SPCL INSTRUCTIONS

MICROASSEMBLER V02 15-0ct-2007

16:18:43
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BLUCPU MICROCODE MICROASSEMBLER V02 15-TITLE PAGE
TT: BLUCPU MICROCODE
SB: TITLE PAGE
CM: EMULATION OF THE PDP 11/34 COMPUTER

CODE DATED MARCH 1980

ALAN R. BALDWIN

CM: CORRECTION TO MTPS (USER MODE) - MAY 1980

CM: CORRECTION TO MTOUT (MAINTENANCE MODE) - MAY 1980
CM: CORRECTION OF RTI/RTT INSTRUCTIONS - JULY 1980
CM: REWRITE OF TRAP HANDLERS - JULY 1980

CM: ADDITION OF RESERVED INSTRUCTION HANDLER - JULY 1980
CM: ADDITION OF SPL INSTRUCTION - JULY 1980

CM: CORRECTION OF RSRVINST/RSRVSTAT - MAY 1986

CM: PROGRAM MICROCODE ORIGIN

NA: MORIGIN = +6000

CM: INSTRUCTION CODE ORIGIN

NA: IORIGIN = +6000
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st

BLUCPU MICROCODE

6000 M

**: RES

6001 M

*x -

6002 M
**: PUSH

6003 M

**: RESE

6004 M

*xk -

6005 M

*xk -

6006 M

*%: PUSH

PG:

CM:

AR:

10:

AR:

10:

ND
AR:

10:

AR:

10:

AR:

10:

A

AR:

TRAP PROCESSING

MORIGIN+0O

TRAP SEQUENCE ENTRY POINT

RESERVED INSTRUCTIONS

TRAP, EMT, 10T, BPT INSTRUCTIONS

112337 007000 030440 020200

AD;R10B=PV PC: LW, WIOL

DATI(KI)

150315 107070 000002 000200
R10B=R10A-[+2]-<1> BR: CJN(1) [PULL+2]

000100 000000 030440 000200

IDATO(CMI) BR: CJIN(1) [PUSHA]

002134 000067 030440 020200

AD=R7A PC: LW, WIOL

INTCK BR: CBIC(0)

000142 000000 030440 100200
SCRO=0 PC: LW, CFP
IDATIR(CMI)

152305 006767 000002 020200

AD;R7B=R7A+[+2]+<0> PC: LW, WIOL

INTCK BR: CBR(1) [BGN+2]

152105 000066 000002 020200

AD=R6A+[+2]+<0> PC: LW,WIOL

160060

000060

141260

171720

141460

171760

040060

MICROASSEMBLER V02 15-TRAP PROCESSING

100000

076061

076006

140000

100100

046072

100000
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st

6007 M

*x -

6010 M

*x -

6011 M

**: YSTB

6012 M

**: PF

AR:

BR:

AR:

BR:

CM:

AR:

BR:

CM:

AR:

10:

001134 000071 030440 000200 140230
D=R11A 10: DATO(CMI)
CRN(MMGT)

137115 100066 030440 000200 000060
SOR=R6A-SLR-<1>
CRR(1)

150315 106767 000002 000200 000060

ENTRY POINT FOR YELLOW STACK AND T BIT TRAPS

R7B=R7A-[+2]-<1>

CBN(1) [RES]

112337 007000 030440 020200 160060

POWER FAIL ENTRY POINT

AD;R10B=PV PC: LW, WIOL
DATI(KI) BR: CJIN(1) [PULL]

130000

120000

056000

076057
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0ct-2007 16:18:43 PAGE 2 +

TRAP PROCESSING

6013 M 000100 000000 030440 000200 000063 006002

o BR: BROC(/PFD) [PUSH]
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BLUCPU MICROCODE

PG:

6014 M

**- INT17
CM:
CM:
AR:
10:

6015 M

Fx AR:

6016 M

**- BINT
AR:
10:

6017 M

Fx AR:
10:

INTERRUPT HANDLERS

112337 007000 030440 020200 160060

ENTRY POINT FOR INTERNAL
INTERRUPT LEVELS 1 THROUGH 7
AD;R10B=PV PC: LW, WIOL

DATI(KI)  SP: CI

150315 106767 000002 000200 000060
R7B=R7A-[+2]-<1>  BR: CBN(1) [RES+1]

150337 007000 000002 020200 171660

R10B=[+2] PC: LW, WIOL
TINT

002305 007070 030440 010200 160060
AD;R10B=R10A+D+<0> PC: LW,WIOH

DATI(KI) BR: CBN(1) [RES+1]

MICROASSEMBLER V02 15-INTERRUPT HANDLERS

101000

056001

100000

056001
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BLUCPU MICROCODE MICROASSEMBLER V02 15-SOURCE MODE SEQUENCE

PG: SOURCE MODE SEQUENCE

.=I MORIGIN+20
CM: SOURCE MODE CODE
FOR ALL MODES RESULTS ARE
(1) D & R10 CONTAIN DATA FROM ADDRESS
(2) STACK OVERFLOW CHECKED IN MODES 4 AND 5
UPON ENTRY AND EXIT AD = R7

6020 M 001134 000000 030440 000200 000060 046045
**: SRC
CM: (R) IS OPERAND

AR: D=RA(SRC) BR: CBR(1) [SEND]

6021 M 002134 000000 030440 020200 142060 046045
*x CM: (R) 1S ADDRESS

AR: AD=RA(SRC) PC: LW, WIOL

10: DATI(CMI,BYT) BR: CBR(1) [SEND]
6022 M 152205 160000 000001 020200 142060 046045
e CM: (R) IS ADDRESS; (R) + (1 OR 2)

AR: RB(SRC)=RA(SRC)+[+1]+</SR67W>, AD=RA(SRC) PC: LW, WIOL

10: DATI(CMI,BYT) BR: CBR(1) [SEND]
6023 M 152205 000000 000002 020200 140060 046041
*x CM: (R) 1S ADDRESS OF ADDRESS; (R) + 2

AR: RB(SRC)=RA(SRC)+[+2]+<0>, AD=RA(SRC) PC: LW, WIOL

10: DATI(CMI)  BR: CBR(1) [0S3]

6024 M 152315 060000 000001 020200 142030 006044
o CM: (R) - (1 OR 2); (R) IS ADDRESS

AR: AD;RB(SRC)=RA(SRC)-[+1]-<SR67W> PC: LW, WIOL

10: DATI(CMI,BYT) BR: BROC(MMGT) [0S4]
6025 M 152315 100000 000002 020200 140060 046043
*x CM: (R) - 2; (R) IS ADDRESS OF ADDRESS
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6026 M

6027 M

*x -

10:

CM:
AR:
10:

CM:
AR:
10:

DATI(CMI)  BR: CBR(1) [0S5]

150305 006767 000002 020200 141060
(R) + X 1S ADDRESS

R7B=R7A+[+2]+<0> PC: LW, WIOL

IDATI(CMI) BR: CBR(1) [0S6]

150305 006767 000002 020200 141060
(R) + X IS ADDRESS OF ADDRESS
R7B=R7A+[+2]+<0> PC: LW, WIOL

IDATI(CMI) BR: CBR(1) [0S7]

046042

046040
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BLUCPU MICROCODE MICROASSEMBLER V02 15-DESTINATION MODE SEQUENCE

PG: DESTINATION MODE SEQUENCE

MORIGIN+30

CM: DESTINATION MODE CODE
FOR ALL MODES
UPON ENTRY
(1) AD = R7
(2) R10 CONTAINS DATA OF PRECEEDING SOURCE MODE
UPON EXIT
(1) AD & R11 CONTAIN ADDRESS OF DESTINATION DATA
(2) D CONTAINS DATA AT DESTINATION ADDRESS
(3) STACK OVERFLOW CHECKED IN MODES 4 & 5

6030 M 001237 007020 030440 000200 000060 166000
**: DST

CM: (R) 1S OPERAND

AR: R10B=D, D=RA(DST)  BR: CBIN(1) <INST>

6031 M 002334 007120 030440 020200 106160 166000
*x CM: (R) 1S ADDRESS
AR: AD;R11B=RA(DST) PC: LW, WIOL

10: DATIP(CM,BYT,NDSP) BR: CBIN(1) <INST>

6032 M 002334 007120 030440 020200 106160 046047
% CM: (R) IS ADDRESS; (R) + (1 OR 2)
AR: AD;R11B=RA(DST) PC: LW, WIOL

10: DATIP(CM,BYT,NDSP) BR: CBR(1) [0D2]

6033 M 152205 002020 000002 020200 140060 046051
*x CM: (R) 1S ADDRESS OF ADDRESS; (R) + 2
AR: RB(DST)=RA(DST)+[+2]+<0>, AD=RA(DST) PC: LW, WIOL

10: DATI(CMI)  BR: CBR(1) [0D3]

6034 M 152315 072020 000001 020200 106160 046052
% CM: (R) - (1 OR 2); (R) IS ADDRESS
AR: AD;RB(DST)=RA(DST)-[+1]-<DR67W> PC: LW, WIOL
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6035 M

*x -

6036 M

Kk -

6037 M

*x -

CM:
AR:

10:

CM:
AR:

10:

CM:
AR:

10:

152315 102020 000002 020200 140060
(R) - 2; (R) IS ADDRESS OF ADDRESS
AD;RB(DST)=RA(DST)-[+2]-<1> PC: LW, WIOL
DATI(CMI)  BR: CBR(1) [OD5]

150305 006767 000002 020200 141060
(R) + X 1S ADDRESS

R7B=R7A+[+2]+<0> PC: LW, WIOL

IDATI(CMI) BR: CBR(1) [0D6]

150305 006767 000002 020200 141060
(R) + X IS ADDRESS OF ADDRESS
R7B=R7A+[+2]+<0> PC: LW, WIOL

IDATI(CMI) BR: CBR(1) [0D7]

046054

046056

046050
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BLUCPU MICROCODE MICROASSEMBLER V02 15-SOURCE & DESTINATION COMPLETION
PG: SOURCE & DESTINATION COMPLETION

6040 M 002105 000000 030440 010200 140060 100000

**: 0S7

CM: COMPLETION OF SOURCE MODES

AR: AD=RA(SRC)+D+<0> PC: LW, WIOH 10: DATI(CMI)
6041 M 002137 000000 030440 010200 142060 046045
**: 0S3

AR: AD=D PC: LW, WIOH

10: DATI(CMI,BYT) BR: CBR(1) [SEND]
6042 M 002105 000000 030440 010200 142060 046045
**: 0S6

AR: AD=RA(SRC)+D+<0>

PC: LW, WIOH 10: DATI(CMI,BYT) BR: CBR(1) [SEND]
6043 M 002137 000000 030440 010200 142030 056045
**: 0S5

AR: AD=D PC: LW, WIOH

10: DATI(CMI,BYT) BR: CBN(MMGT) [.+2]
6044 M 137115 100066 030440 000200 000060 100000
**: 0S4

AR: SOR=R6A-SLR-<1>

6045 M 002237 007067 030440 010200 171762 166000
**: SEND

AR: R10B=D, AD=R7A PC: LW, WIOH

10: INTCK BR: CBIN(/LKDC) <INST>
6046 M 000100 000000 030440 000200 141560 146000
o 10: ILDATIR(CMI) BR: CBIC(1) <INST>
6047 M 150305 172020 000001 000200 000060 166000
**: OD2
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BR: CBIN(1) <INST>

6050 M 002105 000020 030440 010200 140060 100000
**: OD7

AR: AD=RA(DST)+D+<0>  PC: LW, WIOH

10: DATI(CMI)

6051 M 002337 007100 030440 010200 106160 166000
**: 0D3
AR: AD;R11B=D PC: LW, WICH

10: DATIP(CM,BYT,NDSP) BR: CBIN(1) <INST>

6052 M 000334 007120 030440 000200 000030 166000
**: 0D4

AR: R11B=RA(DST) BR: CBIN(MMGT) <INST>
6053 M 137115 100066 030440 000200 000060 146000
xx AR: SOR=R6A-SLR-<1> BR: CBIC(1) <INST>
6054 M 002337 007100 030440 010200 106130 166000
**: OD5
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0ct-2007 16:18:43 PAGE 6 +
SOURCE & DESTINATION COMPLETION

AR: AD;R11B=D PC: LW, WICH

10: DATIP(CM,BYT,NDSP) BR: CBIN(MMGT) <INST>

6055 M 137115 100066 030440 000200 000060 146000
*x AR: SOR=R6A-SLR-<1> BR: CBIC(1) <INST>
6056 M 002305 007120 030440 010200 106160 166000
**: 0D6

AR: AD;R11B=RA(DST)+D+<0> PC: LW, WIOH

10: DATIP(CM,BYT,NDSP) BR: CBIN(1) <INST>
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BLUCPU MICROCODE

PG:

6057 M
**: PULL
CM:

AR:

6060 M

*x AR:

6061 M
ool AR:

10:

6062 M

CC:

6063 M

6064 M

Fx AR:

6065 M

ool AR:

6066 M
**: NOBR
CM:

BR:

6067 M
**: BR
CM:

AR:

PULL VECTOR HANDLER

150315 106767 000002 000200
TRAP HANDLER PULL ROUTINE
R7B=R7A-[+2]-<1>

150315 107070 000002 000200
R10B=R10A-[+2]-<1>

002237 007070 030440 010200
R10B=D,AD=R10A PC: LW,WIOH
DATI(KI)

124237 007170 063146 020200

R11B=PSR,PSR=R10A PC: LW, WIOL

C=CPO, V=CPO, Z=CPO, N=CPO

001237 006767 030440

R7B=D, D=R7A

152315 106666 000004

000200

BR: CBN(CUM) [.+2]

000200

AD;R6B=R6A-[+4]-<1> BR: CRR(1)

152315 107666 000004
AD;R16B=R6A-[+4]-<1>

000100 000000 030440

NO BRANCH
BROC(LKD) [BGN]

002301 006770 030440

BRANCH INSTRUCTION

AD;R7B=R7B+R10A+<0>

000200
BR: CRR(1)

000200

000200

000060

000060

160060

000060

000031

000060

000060

000033

171760

MICROASSEMBLER V02 15-PULL VECTOR HANDLER

100000

100000

100000

100000

056065

120000

120000

006070

046073
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BLUCPU MICROCODE MICROASSEMBLER V02 15-INSTRUCTION LOAD & DECODE
PG: INSTRUCTION LOAD & DECODE
-=2 MORIGIN+70
6070 M 152105 000067 000000 020200 171760 046073
**: BGN
AR: AD=R7A+[+0]+<0> PC: LW, WIOL
10: INTCK BR: CBR(1) [-+3]
6071 M 152305 006767 000002 020200 171760 100200
*x: AR: AD;R7B=R7A+[+2]+<0> PC: LW, WIOL
10: INTCK SP: ILE
6072 M 060737 007000 030440 000200 141560 166000
*x: AR: R10B=1SX7, SRU(O)
10: ILDATIR(CMI) BR: CBIN(1) <INST>
6073 M 000100 000000 030440 020200 141460 046071
*x: 10: IDATIR(CMI) PC: LW, WIOL

BR: CBR(1) [BGN+1]

6074 M 150315 106767 000002 000200 000035 056016
**: INTO

CM:z ENTRY POINT FOR BUS INTERRUPTS

CM: AND LEVEL O INTERNAL INTERRUPTS

AR: R7B=R7A-[+2]-<1>  BR: CBN(BINT) [BINT]

6075 M 150305 006767 000002 000200 000036 056014
% AR: R7B=R7A+[+2]+<0>  BR: CBN(EIL) [INT17]
6076 M 152315 106767 000002 000200 171760 046073
*x AR: AD;R7B=R7A-[+2]-<1>

10: INTCK BR: CBR(1) [BGN+3]
6077 M 000100 000000 030440 000200 000060 046000
**: FBHINT
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TIME OUT, MEMORY MANAGEMENT, AND ODD ADDRESS TRAPS
REQUIRE ONE CYCLE DELAY FOR HARDWARE TIMING AFTER "FBH" CYCLE
BR: CBR(1) [RES]
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st

BLUCPU MICROCODE

6100 M

**: EX1

6101 M

KKk -

6102 M

Kk -

6103 M

*xk -

6104 M

**: DEP1

6105 M

*x -

6106 M

KKk -

PG:

CM:
AR:

BR:

CM:
AR:

10:

CM:

AR:

CM:

AR:

CM:
AR:

BR:

CM:
AR:

10:

CM:

CONSOLE SWITCH HANDLER

MORIGIN+100

120237 007272 063146 000200 000002

RESTORE CC*"S, BRANCH TO DESIGNATED EXAM

R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO

CBZV(2) [.1

003134 000077 030440 000700 170060
MOVE ADDRESS TO ADX, START DATI, BRANCH
ADX=R17A PC: UwW, CB

DATI(OFF)  BR: CBR(1) [END+1]

001134 000040 030440 000600 000060

MOVE REGISTER ADDRESSED BY D INTO D (R20-R37)

D=RA(D) PC: UW BR: CBR(1) [END+1]

001134 000040 030440 000200 000060

MOVE REGISTER ADDRESSD BY D INTO D (RO-R17)

D=RA(D) PC: LW BR: CBR(1) [END+1]

120237 007272 063146 000200 000002

RESTORE CC"S, BRANCH TO DEP MODE

R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO

CBZV(2) [-1

161137 000000 030440 000300 170260
PUT DATA IN D, DO A DATO, BRANCH

D=SW1 PC: LW, CB

DATO(OFF)  BR: CBR(1) [END+1]

001334 004075 030440 000600 000060
STORE DATA (R15) IN REG POINTED AT BY D

MICROASSEMBLER V02 15-CONSOLE SWITCH HANDLER

026100

046151

046151

046151

026104

046151

046151
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6107 M

*x CM:
AR:

6110 M

**: CHLT
CM:
AR:
BR:

6111 M

**: HALT
CM:
BR:

6112 M

**: CONS
CM:
AR:

001334 004075 030440 000200 000060

STORE DATA (R15) IN REG POINTED AT BY D

D;RB(D)=R15A PC: LW BR: CBR(1) [END+1]

152315 106767 000002 000200 000060

CONSOLE INTERRUPT ENTRY POINT

AD;R7B=R7A-[+2]-<1>

CBR(1) [CONS]

000100 000000 030440 000200 000031

HALT INSTRUCTION ENTRY POINT

CBN(CUM) [RES]

051137 000000 030440 000200 000060

PUT IR IN D

D=IR PC: LW

046151

046112

056000

100000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-Oct-2007 16:18:43 PAGE 9 +

CONSOLE SWITCH HANDLER

6113 M 150337 007400 174000 000200 000060 100000
*x CM:  MASK WORD FOR CONTROL SWITCHES

AR: R14B=[+174000]

6114 M 000342 007200 030440 000200 000060 100100
*x CM:z  INITIALIZE CONSOLE CONDITION CODES

AR: SCRO;R12B=0

6115 M 170345 007574 030440 000300 000052 100000
**: GO

CM: MASK SWITCH DATA & TEST FOR ACTION

AR: R15B=SW2 AND R14A  BR: CNR(/Z%) PC: LW, CB

6116 M 170145 000074 030440 000300 000012 100000
falals CM: CHECK SWITCH FOR RELEASE

AR: SW2 AND R14A BR: CNR(Z") PC: LW, CB
6117 M 120237 007272 063146 000200 000060 066154
*x CM: EXCHANGE PROGRAM & ROUTINE CC"S, TEST FOR REG

AR: R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO

BR: CJR(1) [TSTR]

6120 M 000733 007500 030440 000200 000060 100000
*r CM: TEST SIGN AND SHIFT DATA

AR: R15B=R15B, SRU(0)

6121 M 000733 007500 030440 000200 000053 056124
**: LAD

CM: TEST & SHIFT, BRANCH IF NOT LAD

AR: R15B=R15B, SRU(0) BR: CBN(/N") [EX]

6122 M 162337 007700 160456 000200 000060 100000
*x CM: SET CODES FOR NEW ADDRESS

AR: AD;R17B=SW1 CC: C=0, N=0, Z=Z, V=V
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ol CM:

AR:

6124 M

**: EX

CM:

AR:

6125 M

CC:

6126 M

AR:

6127 M

AR:

6130 M

MOVE UPPER ADDRESS TO R17 & AD

ADX ;R17B=SW2 PC: UW BR: CBR(1) [END]

000733 007500 030440 000200

TEST SIGN & SHIFT, 1IF NOT EX BRANCH

R15B=R15B, SRU(0) BR: CBN(/N") [CONT]

000100 000000 170456 000200

= SET CODES, JSR TO INCR IF SECOND TIME

C=1, N=0, V=V, Z=Z BR: CJIN(C) [INCR]

002134 000077 030440 000200

: MOVE ADDRESS INTO AD

AD=R17A

001134 000077 030440 000200

: MOVE ADDRESS INTO D

D=R17A BR: CBR(1) [EX1]

000733 007500 030440 000200

000053

000000

000060

000060

000053

056130

076152

100000

046100

056135
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st

BLUCPU MICROCODE

CONSOLE SWITCH HANDLER

**: CONT

6131 M

*x -

6132 M

*x -

6133 M

*xk -

6134 M

Kk -

6135 M

**: STRT

6136 M

*x -

6137 M

KKk -

CM:

AR:

CM:

AR:

CM:

AR:

CM:
AR:

PC:

CM:

PC:

CM:

AR:

CM:
AR:

SP:

CM:
AR:

PC:

SHIFT & TEST SIGN, IF NOT CONT BRANCH

R15B=R15B, SRU(0) BR: CBN(/N") [STRT]

002134 000067 030440 100200

MOVE PC INTO AD, ENABLE INTERRUPT LOGIC

AD=R7A SP: ILE PC: LW, CFP

003134 000067 030440 000600
MOVE PCX INTO ADX
ADX=R7A PC: UW

120237 007272 063146 000300

RESTORE CC"S, LOAD NEXT INSTRUCTION

R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO

LW, CB 10: DATIR(CMI)

000100 000000 030440 020300

WAIT FOR 10 COMPLETE

LW, wiIOL, CB

000733 007500 030440 000200

SHIFT & TEST SIGN, BRANCH IF NOT STRT

R15B=R15B, SRU(0) BR: CBN(/N") [DEP]

155137 000000 177767 100200

LOAD CNTR, SEQUENCE TO CLEAR PRIORITIES

CNTR=[+177767]

ILD, CLR PC: LW, CFP

004142 000000 167356 040200
SEQUENCE PRIORITIES
PSR=0 CC: C=0, Z=0, V=0, N=0

LW, CCL BR: CBIN(O)

BR: CBR(1) [BGN+1]

000060

000060

140460

000060

000053

040060

000020

MICROASSEMBLER V02 15-0ct-2007 16:18:43 PAGE

100200

100000

100000

046071

056143

100400

160000

9 +
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6140 M

6141 M

6142 M

6143 M

**: DEP

6144 M

CM:
BR:

CM:
AR:

CM:
AR:
10:

CM:
BR:

CM:
CC:

000100 000000 030440 000200 000037 056137
REPEAT UNTIL SEQUENCE COMPLETE
CBN(CNTR) [.-1]

002334 006777 030440 100200 170760 100200
LOAD NEW PC, DO A BUS INIT, ENABLE INTERRUPT LOGIC

AD;R7B=R17A 10: INIT SP: ILE PC: LW, CFP

003334 006777 030440 020600 140460 046071
LOAD NEW PCX, LOAD NEXT INSTRUCTION

ADX ;R7B=R17A PC: UW, WIOL

DATIR(CMI) BR: CBR(1) [BGN+1]

000100 000000 030440 000200 000053 056150

BRANCH IF NOT DEP (ERROR)
CBN(/N") [END]

000100 000000 160457 000200 000003 076152
SET CODES, INCR IF SECOND TIME

C=0, N=1, Z=Z, V=V BR: CIN(N) [INCR]
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st

BLUCPU MICROCODE

CONSOLE SWITCH HANDLER

6145 M

Kk -

6146 M

Kk -

6147 M

Kk -

6150 M

**: END

6151 M

*x -

6152 M

**: INCR

6153 M

KKk -

6154 M

**: TSTR

CM:

AR:

CM:

AR:

CM:

AR:

CM:

AR:

CM:

AR:

CM:

AR:

CM:

AR:

CM:

AR:

162237 007577 030440 000200 000060
PUT ADDRESS IN AD, PUT DATA IN R15

R15B=SW1, AD=R17A PC: LW

163237 007577 030440 000600 000060

PUT ADDRESS IN ADX, PUT DATA IN R15

R15B=SW1, ADX=R17A PC: UW

001134 000077 030440 000200 000060

MOVE ADDRESS INTO D

D=R17A BR: CBR(1) [DEP1]

120237 007272 063146 000200 000060

RESTORE CC*S

R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO

170345 007574 030440 010300 000060
WAIT FOR 10 COMPLETE, LOOK AT SWITCHES, BRANCH

R15B=SW2 AND R14A PC: LW, WIOH, CB

000303 107700 030440 001400 000002

INCREMENT ADDRESS BY 1, SKIP NEXT IF REG
R17B=R17B+<1> PC: 3B BR: CBN(Z) [.+2]

000303 107700 030440 001400 000060

INCREMENT ADDRESS BY 1

R17B=R17B+<1> PC: 3B

150337 007300 000020 000200 000060

MOVE TESTF BIT INTO R13, GO TEST FOR REG

R13B=[+20] BR: CJR(1) [REG]

MICROASSEMBLER V02 15-0ct-2007 16:18:43 PAGE

100000

100000

046104

100000

046115

BR: CBR(1) [GO]

056154

100000

066156

9 +
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6155 M

Kk -

6156 M

**: REG

6157 M

Kk -

6160 M

Kk -

6161 M

Kk -

CM:
AR:

CC:

CM:

AR:

CM:

AR:

CM:

AR:

CM:

CC:

000141 007377 030620 000200 000060
TEST FOR UPPER/LOWER REGISTER
R13B AND R17A BR: CRR(1)

V=PZ, C=C, Z=Z, N=N

150115 100077 000077 000400 000060

TEST ADX FOR REGISTER ADDRESS
R17A-[+77]-<1> PC: UB

150115 100077 177700 000200 000052
COMPARE ADDRESS TO LOW BOUND OF REG ADDRESS
R17A-[+177700]-<1> PC: LW BR: CBN(/Z") [NO]

150125 100077 177737 000200 000013
COMPARE ADDRESS TO UPPER BOUNDS OF REG ADDRESS
[+177737]-R17A-<1> PC: LW BR: CBN(N®) [NO]

000100 000000 037440 000200 000053
REGISTER ADDRESS
Z=1, C=C, V=V, N=N BR: CRN(/N")

120000

100000

056162

056162

130000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-Oct-2007 16:18:43 PAGE 9 +

CONSOLE SWITCH HANDLER

6162 M 000100 000000 037040 000200 000060 120000
**: NO

CM: NOT REGISTER ADDRESS

CC: z=0, C=C, V=V, N=N BR: CRR(1)
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BLUCPU MICROCODE

PG:
CM:

6163 M

**- MOV
CM:
AR:
CC:

6164 M

*x AR:
CC:

6165 M

Fx AR:
CC:

6166 M

Fx AR:
CC:

6167 M

**- MOVB
CM:
AR:
CC:

6170 M

F*x AR:
CC:

6171 M

DOUBLE OPERAND

DOUBLE OPERAND

INSTRUCTIONS

MICROASSEMBLER V02 15-DOUBLE OPERAND

INSTRUCTIONS

D,S,MODE 1S LABLED AS INSTRUCTION

THE THREE REMAINING MODES D,SO DO,S & DO,SO

ARE ACCESSED BY OFFSETS

001134 000070 034750
MOVE INSTRUCTION
D=R10A PC: LW, WIOL

N=PN, Z=PZ, V=0, C=C

001134 000000 034750

D=RA(SRC)  PC: LW, WIOL
N=PN, Z=PZ, V=0, C=C
000337 002000 034750
RB(DST)=D

Z=PZ, N=PN, V=0, C=C
000334 002000 034750
RB(DST)=RA(SRC)

N=PN, Z=PZ, V=0, C=C

001134 000070 034750
MOVE BYTE INSTRUCTION
D=R10A PC: LB, WIOL

N=PN, Z=PZ, V=0, C=C

001134 000000 034750

D=RA(SRC) PC: LB, WIOL
N=PN, Z=PZ, V=0, C=C
030337

002000 034750

020200 100260

10: DATO(CM)

BR: CBR(1) [BGN]
020200 100260

10: DATO(CM)

BR: CBR(1) [BGN]

000200 000033

BR: BROC(LKD) [BGN]

000200

000033

BR: BROC(LKD) [BGN]

020000 100360

10: DATOB(CM)

BR: CBR(1) [BGN]
020000 100360

10: DATOB(CM)

BR: CBR(1) [BGN]

000200 000033

INSTRUCTIONS

046070

046070

006070

006070

046070

046070

006070

Page 30



bluxhi.lst

6172 M

Kk -

6173 M

*x -

CMP

6174 M

*x -

6175 M

*x -

6176 M

*x -

CC:

AR:

CM:
AR:

CC:

AR:

CC:

AR:

CC:

AR:

N=PN, Z=PZ, V=0, C=C
001134 000000
D=RA(SRC)  PC: LB

000115 100070

COMPARE INSTRUCTION
R10A-D-<1> PC: LWB,
N=PN, Z=PZ, V=PV, C=
000115 100000
RA(SRC)-D-<1>

N=PN, Z=PZ, V=PV, C=
000125 100020
D-RA(DST)-<1>

N=PN, Z=PZ, V=PV, C=
000111 100020

RB(SRC)-RA(DST)-<1>

BR: BROC(LKD) [BGN]

030440 000000 000060
BR: CBR(1) [--1]

014650 011000 000060
WIOH

PCB BR: CBR(1) [BGN]
014650 011000 000060

PC: LWB, WIOH

PCB BR: CBR(1) [BGN]
014650 001000 000033
PC: LWB

PCB BR: BROC(LKD) [BGN]
014650 001000 000033
PC: LWB

046171

046070

046070

006070

006070
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 10 +

DOUBLE OPERAND INSTRUCTIONS

CC: N=PN, Z=PZ, V=PV, C=PCB BR: BROC(LKD) [BGN]

6177 M 000145 000070 034750 011000 000060 046070
**: BIT
CM:z BIT TEST INSTRUCTION

AR: D AND R10A PC: LWB, WIOH

CC: N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]
6200 M 000145 000000 034750 011000 000060 046070
o AR: D AND RA(SRC) PC: LWB, WIOH

CC: N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]
6201 M 000145 000020 034750 001000 000033 006070
o AR: D AND RA(DST) PC: LWB

CC: N=PN, Z=PZ, V=0, C=C BR: BROC(LKD) [BGN]
6202 M 000141 000020 034750 001000 000033 006070
% AR: RB(SRC) AND RA(DST) PC: LWB

CC: N=PN, Z=PZ, V=0, C=C BR: BROC(LKD) [BGN]
6203 M 001237 007070 030440 011000 000060 046207

**: BIC
CM: BIT CLEAR INSTRUCTION
AR: R10B=D, D=R10A PC: LWB, WIOH
BR: CBR(1) [-+4]

6204 M 001237 007000 030440 011000 000060 046207
% AR: R10B=D, D=RA(SRC) PC: LWB, WIOH
BR: CBR(1) [-+3]

6205 M 000355 002020 034750 001000 000033 006070
% AR: RB(DST)=/D AND RA(DST) PC: LWB

CC: N=PN, Z=PZ, V=0, C=C BR: BROC(LKD) [BGN]
6206 M 000351 002000 034750 001000 000033 006070
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CC:

6207 M

CC:

6210 M

**: BIS

CM:
AR:
CC:

6211 M

CC:

6212 M

CC:

6213 M

: D=/D AND R10A

: D=D OR RA(SRC)

N=PN, Z=PzZ, V=0, C=C

001155 000070 034750

N=PN, Z=PzZ, V=0, C=C

001135 000070 034750

BIT SET INSTRUCTION
D=R10A OR D PC: LWB, WIOH
N=PN, Z=PzZ, V=0, C=C
001135

000000 034750

N=PN, Z=PzZ, V=0, C=C

000335

002020 034750

: RB(DST)=D OR RA(DST)

N=PN, Z=PzZ, V=0, C=C

000331 002000 034750

PC: LWB, WICOH

BR: BROC(LKD) [BGN]

011000 102260 046070
10: DATO(CM,BYT)

BR: CBR(1) [BGN]

011000 102260 046070
10: DATO(CM,BYT)
BR: CBR(1) [BGN]

011000 102260 046070

PC: LWB, WIOH 10: DATO(CM,BYT)

BR: CBR(1) [BGN]

001000 000033 006070
PC: LWB
BR: BROC(LKD) [BGN]

001000 000033 006070
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BLUCPU MICROCODE
DOUBLE OPERAND

Kk -

6214 M

Kk -

ADD

6215 M

Kk -

6216 M

Kk -

6217 M

Kk -

6220 M

KKk -

SUB

6221 M

KKk -

6222 M

KKk -

AR:

CC:

CM:

AR:

CC:

AR:

CC:

AR:

CC:

AR:

CC:

CM:

AR:

CC:

AR:

CC:

AR:

CC:

MICROASSEMBLER
INSTRUCTIONS

RB(DST)=RB(DST) OR RA(SRC)

N=PN, Z=PZ, V=0, C=C

001105 000070 134650
ADD INSTRUCTION
D=D+R10A+<0> PC: LW,
N=PN, Z=PZ, V=PV, C=PC
001105 000000 134650
D=D+RA(SRC)+<0> PC: LW,

N=PN, Z=PZ, V=PV, C=PC

000305 002020 134650
RB(DST)=D+RA(DST)+<0>
N=PN, Z=PZ, V=PV, C=PC
000301 002000 134650
RB(DST)=RB(DST)+RA(SRC)+<0>

N=PN, Z=PZ, V=PV, C=PC

001125 100070 014650
SUBTRACT INSTRUCTION
D=D-R10A-<1> PC: LW,

N=PN, Z=PZ, V=PV, C=PCB

001125 100000 014650

D=D-RA(SRC)-<1> PC: LW,
N=PN, Z=PZ, V=PV, C=PCB
000315 102020 014650
RB(DST)=RA(DST)-D-<1>

N=PN, Z=PZ, V=PV, C=PCB

V02 15-0Oct-2007 16:18:43 PAGE 10 +

PC: LWB
BR: BROC(LKD) [BGN]
010200

100260 046070

WIOH 10: DATO(CM)

BR: CBR(1) [BGN]
010200

100260 046070

WIOH 10: DATO(CM)
BR: CBR(1) [BGN]
000200

000033 006070

BR: BROC(LKD) [BGN]

000200 000033 006070

BR: BROC(LKD) [BGN]

010200 100260 046070

WIOH 10: DATO(CM)

BR: CBR(1) [BGN]
010200

100260 046070

WIOH 10: DATO(CM)
BR: CBR(1) [BGN]
000200

000033 006070

BR: BROC(LKD) [BGN]
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sk AR: RB(DST)=RB(DST)-RA(SRC)-<1>
CC: N=PN, Z=PZ, V=PV, C=PCB BR: BROC(LKD) [BGN]
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BLUCPU MICROCODE

MICROASSEMBLER V02 15-SINGLE OPERAND

PG: SINGLE OPERAND INSTRUCTIONS

CM: SINGLE OPERAND INSTRUCTIONS

D MODE 1S LABLED AS INSTRUCTION

DO MODE IS ACCESSED BY AN OFFSET

6224 M 001142 000000 167756 021000 102260
**: CLR

CM: CLEAR INSTRUCTION

AR: D=0 PC: LWB, WIOL  10: DATO(CM,BYT)

CC: z=1, N=0, V=0, C=0 BR: CBR(1) [BGN]
6225 M 000342 002000 167756 001000 000033
*x AR: RB(DST)=0 PC: LWB

CC: z=1, N=0, V=0, C=0 BR: BROC(LKD) [BGN]
6226 M 001177 000000 174750 011000 102260
**: COM

CM: COMPLEMENT INSTRUCTION

AR: D=/D PC: LWB, WIOH  10: DATO(CM,BYT)

CC: N=PN, Z=PZ, V=0, C=1 BR: CBR(1) [BGN]
6227 M 000373 002000 174750 001000 000033
*x AR: RB(DST)=/RB(DST) PC: LWB

CC: N=PN, Z=PZ, V=0, C=1 BR: BROC(LKD) [BGN]
6230 M 001107 100000 034650 011000 102260
**: INC

CM: INCREMENT INSTRUCTION

AR: D=D+<1> PC: LWB, WIOH  10: DATO(CM,BYT)

CC: N=PN, Z=PZ, V=PV, C=C BR: CBR(1) [BGN]
6231 M 000303 102000 034650 001000 000033
*x AR: RB(DST)=RB(DST)+<1> PC: LWB

CC: N=PN, Z=PZ, V=PV, C=C

BR: BROC(LKD) [BGN]

INSTRUCTIONS

046070

006070

046070

006070

046070

006070
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**: DEC
CM:
AR:
CC:
6233 M
*x AR:
CC:
6234 M
**: NEG
CM:
AR:
CC:
6235 M
*x AR:
CC:
6236 M
**- ADC

DECREMENT INSTRUCTION

D=D-<0> PC: LWB, WIOH
N=PN, Z=PZ, V=PV, C=C

000313 002000 034650
RB(DST)=RB(DST)-<0> PC: LWB

N=PN, Z=PZ, V=PV, C=C

001117 100000 074650
NEGATE INSTRUCTION
D=-D-<1> PC: LWB, WIOH

N=PN, Z=PZ, V=PV, C=PZB

000323 102000 074650

RB(DST)=-RB(DST)-<1>
N=PN, Z=PZ, V=PV, C=PZB
001107

010000 134650

10: DATO(CM,BYT)
BR: CBR(1) [BGN]

001000 000033 006070
BR: BROC(LKD) [BGN]

011000 102260 046070
10: DATO(CM,BYT)
BR: CBR(1) [BGN]

001000 000033 006070
PC: LWB
BR: BROC(LKD) [BGN]

011000 102260 046070
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 11 +

SINGLE OPERAND INSTRUCTIONS

CM: ADD CARRY INSTRUCTION

AR: D=D+<C> PC: LWB, WIOH  10: DATO(CM,BYT)

CC: N=PN, Z=PZ, V=PV, C=PC BR: CBR(1) [BGN]
6237 M 000303 012000 134650 001000 000033 006070
o AR: RB(DST)=RB(DST)+<C> PC: LWB

CC: N=PN, Z=PZ, V=PV, C=PC BR: BROC(LKD) [BGN]
6240 M 001127 110000 014650 011000 102260 046070

**: SBC
CM: SUBTRACT CARRY INSTRUCTION
AR: D=D-</C> PC: LWB, WICOH 10: DATO(CM,BYT)

CC: N=PN, Z=PZ, V=PV, C=PCB BR: CBR(1) [BGN]
6241 M 000313 112000 014650 001000 000033 006070
% AR: RB(DST)=RB(DST)-</C> PC: LWB

CC: N=PN, Z=PZ, V=PV, C=PCB BR: BROC(LKD) [BGN]
6242 M 002133 006700 030440 020200 171760 046244

*x: TST
CM: TEST INSTRUCTION
AR: AD=R7B PC: LW, WIOL  10: INTCK

BR: CBR(1) [-+2]

6243 M 000134 000020 164750 001000 000033 006070
% AR: RA(DST) PC: LWB

CC: N=PN, Z=PZ, V=0, C=0 BR: BROC(LKD) [BGN]
6244 M 000137 000000 164750 001000 141460 046071
o AR: D PC: LWB 10: IDATIR(CMI)

CC: N=PN, Z=PZ, V=0, C=0 BR: CBR(1) [BGN+1]
6245 M 011137 000000 164750 010000 100260 046070
**: SWAB

CM: SWAP BYTE INSTRUCTION
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6246 M

6247 M

*x -

6250 M

6251 M

**: SXT

6252 M

CC:

AR:

AR:

AR:
CC:

CM:
AR:
CC:

AR:
CC:

N=PN, z=PZ, V=0, C=0 BR: CBR(1) [BGN]
001134 000020 030440 000200 000060
D=RA(DST)

010337 002000 030440 000200 000060

RB(DST)=DSWB

000134 000020 164750 000000 000033
RA(DST) PC: LB

N=PN, Z=PZ, V=0, C=0 BR: BROC(LKD) [BGN]
001111 146060 034750 020200 100260

SIGN EXTEND INSTRUCTION
D=ROB-ROA-</N> PC: LW, WIOL 10: DATO(CM)
N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]
000311 142020 034750 000200 000060
RB(DST)=RB(DST)-RA(DST)-</N>

N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN+1]

100000

100000

006070

046070

046071
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SINGLE OPERAND INSTRUCTIONS

6253 M 001165 000000 034750 010200 100260 046070
**: XOR

CM: EXCLUSIVE OR INSTRUCTION

AR: D=D XOR RA(SRC) PC: LW, WIOH 10: DATO(CM)

CC: N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]
6254 M 000361 002000 034750 000200 000033 006070
*x AR: RB(DST)=RB(DST) XOR RA(SRC)

CC: N=PN, Z=PZ, V=0, C=C BR: BROC(LKD) [BGN]
6255 M 000537 007000 000440 011004 000060 046257
**: ROR

CM: ROTATE RIGHT INSTRUCTION

AR: R10B=D, SRD(C) PC: LWB, WIOH

CC: C=LSBR, N=N, Z=Z, V=V BR: CBR(1) [SRD]
6256 M 000533 002000 000440 001004 000060 046260
*x AR: RB(DST)=RB(DST), SRD(C) PC: LWB

CC: C=LSBR, N=N, Z=Z, V=V BR: CBR(1) [SRO]
6257 M 001133 007000 034710 001000 102260 046070
**: SRD

AR: D=R10B PC: LWB 10: DATO(CM,BYT)

CC: C=C, N=PN, Z=PZ, V=PNXC BR: CBR(1) [BGN]
6260 M 000133 002000 034710 001000 000033 006070
**: SRO

AR: RB(DST) PC: LWB

CC: C=C, N=PN, Z=PZ, V=PNXC BR: BROC(LKD) [BGN]
6261 M 000737 007000 100440 011004 000060 046257
**: ROL

CM: ROTATE LEFT INSTRUCTION

AR: R10B=D, SRU(C) PC: LWB, WIOH
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6262 M

*x -

6263 M

**: ASR

6264 M

*x -

6265 M

**: ASL

AR:

CC:

CM:

AR:

CC:

AR:

CC:

CM:

AR:

CC:

000733 002000 100440 001004 000060
RB(DST)=RB(DST), SRU(C) PC: LWB
C=MSBR, N=N, Z=Z, V=V BR: CBR(1) [SRO]

000537 007000 000440 011002 000060

ARITHMETIC SHIFT RIGHT INSTRUCTION
R10B=D, SRD(MSBR)  PC: LWB, WIOH
C=LSBR, N=N, z=Z, V=V BR: CBR(1) [SRD]

000533 002000 000440 001002 000060
RB(DST)=RB(DST), SRD(MSBR) PC: LWB
C=LSBR, N=N, z=Z, V=V BR: CBR(1) [SRO]

000737 007000 100440 011000 000060

ARITHMETIC SHIFT LEFT INSTRUCTION

R10B=D, SRU(0) PC: LWB, WIOH
C=MSBR, N=N, Z=Z, V=V BR: CBR(1) [SRD]

046260

046257

046260

046257
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 11 +
SINGLE OPERAND INSTRUCTIONS

6266 M 000733 002000 100440 001000 000060 046260
o AR: RB(DST)=RB(DST), SRU(0) PC: LWB
CC: C=MSBR, N=N, z=Z, V=V BR: CBR(1) [SRO]
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BLUCPU MICROCODE

PG:

6267 M
**: CLRC
CM:

CC:

6270 M
**: SETC
CM:

CC:

6271 M
**: SOB
CM:

AR:

6272 M
Fx AR:

10:

6273 M
Fx AR:

10:

6274 M

**: MARK

CM:

AR:

6275 M

10:

6276 M

ool AR:

CONTROL, TRAP, AND OTHER INSTRUCTIONS

000100 000000 052525 000200

CLEAR CONDITION CODE INSTRUCTIONS

C=CLR, N=CLR, Z=CLR, V=CLR BR: BROC(LKD) [BGN]

000100 000000 042104 000200

SET CONDITION CODE INSTRUCTIONS

C=SET, N=SET, Z=SET, V=SET BR: BROC(LKD) [BGN]

002213 000067 030440 000200

SUBTRACT 1 AND BRANCH IF NOT = O

RB(SRC)=RB(SRC)-<0>, AD=R7A

070737 007000 030440 000200
R10B=IR5, SRU(O)
INTCK BR: CBN(Z") [BGN+3]

002311 106770 030440 000200
AD;R7B=R7B-R10A-<1>

DATIR(CMI) BR: CBR(1) [BGN+1]

070707 107000 030440 000200

MARK INSTRUCTION

R10B=IR5+<1>, SRU(0)

002301 007066 030440 000200
AD;R10B=R6A+R10B+<0>
DATI(CMI)  BR: CBN(CUM) [.+2]

150305 006670 000002 000200
R6B=R10A+[+2]+<0> BR: CBR(1) [.+2]

000033

000033

000060

171712

140460

000060

140031

000060

MICROASSEMBLER V02 15-CONTROL, TRAP, AND OTHER

006070

006070

100000

056073

046071

100000

056277

046300

INSTRUCTIONS
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6277 M

*x AR:

6300 M

6301 M

ool AR:

6302 M

**: RTS
CM:
AR:

10:

6303 M

6304 M

ool AR:

150305 007670 000002 000200 000060
R16B=R10A+[+2]+<0>

002334 006765 030440 020200 171760
AD;R7B=R5A PC: LW, WIOL 10: INTCK

000337 006500 030440 000200 141460
R5B=D 10: IDATIR(CMI) BR: CBR(1) [BGN+1]
152205 007066 000002 020200 140031

RETURN FROM SUBRUTINE INSTRUCTION

R10B=R6A+[+2]+<0>, AD=R6A PC: LW, WIOL

DATI(CMI)  BR: CBN(CUM) [.+2]

000334 006670 030440 000200

R6B=R10A  BR: CBR(1) [-+2]

000334 007670 030440 000200

R16B=R10A

000060

000060

100000

100000

046071

056304

046305

100000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 12 +

CONTROL, TRAP, AND OTHER INSTRUCTIONS

6305 M 000334 006720 030440 000200 000060 100000
o AR: R7B=RA(DST)

6306 M 000337 002000 030440 010200 000060 046070
*x AR: RB(DST)=D PC: LW, WIOH  BR: CBR(1) [BGN]

6307 M 152205 007066 000002 020200 140031 056311
**: RTI

CM: RTI/RTT INSTRUCTIONS
AR: R10B=R6A+[+2]+<0>,AD=R6A PC: LW,WIOL

10: DATI(CMI)  BR: CBN(CUM) [-+2]

6310 M 150305 006666 000004 000200 000060 046312
o AR: R6B=R6A+[+4]+<0>  BR: CBR(1) [.+2]

6311 M 150305 007666 000004 000200 000060 100000
*x AR: R16B=R6A+[+4]+<0>

6312 M 002237 006770 030440 010200 140060 100000
% AR: R7B=D,AD=R10A PC: LW,WIOH

10: DATI(CMI)

6313 M 004137 000000 063146 010200 000031 056070
e CM: SET T BIT & CC"S / DONE IF IN USER MODE

AR: PSR=D CC: C=CP0,Z=CP0,V=CPO,N=CPO

PC: LW,WIOH BR: CBN(CUM) [BGN]
6314 M 152137 000000 177776 000200 170260 046070
*x s CM: ELSE RESTORE ALL STATUS FROM STACK

AR: AD=[+177776] 10: DATO(OFF)

BR: CBR(1) [BGN]

6315 M 000100 000000 030440 020200 171731 056073
**: RESET

CM: RESET INSTRUCTION
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6316 M

ol PC:

6317 M

**: WAIT

CM:
10:

6320 M

*x AR:

6321 M

**: JPRO

CM:
AR:
10:

6322 M

**: JSR

CM:

000100 000000

LW, wioL 10:

030440 020200 170760

BR: CBR(1) [BGN+3]

000100 000000 030440 000200 171725
WAIT FOR INTERRUPT INSTRUCTION

INTCK BR: CNR(IP)

150305 006767 000002 000200 000060
R7B=R7A+[+2]+<0> BR: CBIN(1) <INST>

152337 007000 000006 020200 160060
JMP/JSR (0) TRAP

AD;R10B=[+6] PC: LW, WIOL

DATI(KI) BR: CBN(1) [RES+1]

001134 000000 030440 000200 000031
JUMP TO SUBRUTINE INSTRUCTION

046073

100000

166000

056001

056324
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BLUCPU MICROCODE

CONTROL, TRAP, AND OTHER INSTRUCTIONS

AR:
6323 M
Fx AR:
10:
6324 M
*x AR:
10:
6325 M
*x AR:
6326 M
**: JMP
CM:
AR:
10:

D=RA(SRC)  BR: CBN(CUM) [.+2]

152315 106666 000002 020200 140260
AD;R6B=R6A-[+2]-<1> PC: LW, WIOL

DATO(CMI)  BR: CBR(1) [.+2]

152315 107666 000002 020200 140260
AD;R16B=R6A-[+2]-<1> PC: LW, WIOL

DATO(CMI)

000334 000067 030440 000200 000060
RB(SRC)=R7A

002334 006771 030440 020200 171760

JUMP INSTRUCTION

AD;R7B=R11A PC: LW, WIOL
INTCK BR: CBR(1) [BGN+3]

MICROASSEMBLER V02 15-0ct-2007 16:18:43 PAGE

046325

100000

100000

046073

12 +
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BLUCPU MICROCODE MICROASSEMBLER V02 15-RESERVED INSTRUCTION TRAP HANDLER
PG: RESERVED INSTRUCTION TRAP HANDLER
6327 M 152137 000000 177764 000200 170060 100000

**: RSRVINST

CM: GET STATUS

AR: AD=[+177764] 10: DATI(OFF)
6330 M 000137 000000 030440 010200 040460 100120
o CM: USE STATE "EX"/"E5" FOR ADDITIONAL CODE

AR: SCE5=D PC: LW,WIOH

SP: CLR,SE5
6331 M 000100 000000 030440 000200 000013 174000

**: RSRVSTAT
CM: GO TO ADDITIONAL CODE IF DEFINED

BR: CJIN(N") <SCR>

6332 M 150137 000000 006000 000200 040160 100100
*r CM: ELSE NOT DEFINED

AR: SCE7=[RES]

SP: CLR,SE7
6333 M 000100 000000 030440 000200 000060 164000
*x CM: RESET CPU STATE TO "RES"/"E7*

BR: CBIN(1) <SCR>
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BLUCPU MICROCODE

6334 M

*%: SPL

6335 M

Kk -

6336 M

*xk -

6337 M

Kk -

6340 M

*x -

MICROASSEMBLER V02 15-SPL

PG: SPL INSTRUCTION (11/45, 60, & 70)

000301 047070 030440 000200

CM: SET PRIORITY LEVEL

AR: R10B=R10B+R10A+<N>

BR: CBN(CUM) [BGN]

000301 037070 030440 000200

AR: R10B=R10B+R10A+<Z>

000301 027070 030440 000200

AR: R10B=R10B+R10A+<V>

001101 017070 030440 000200
AR: D=R10B+R10A+<C>

152137 000000 177776 000200
AR: AD=[+177776] 10: DATOB(OFF)
BR: CBR(1) [BGN]

INSTRUCTION

000031

000060

000060

000060

170360

056070

100000

100000

100000

046070

(11/45, 60, & 70)
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BLUCPU MICROCODE MICROASSEMBLER V02 15-PROCESOR STATUS WORD

PG:

6341 M

**: MTPS
CM:
AR:
PC:

6342 M

*x CM:
AR:
10:

6343 M

**: MFPSO
CM:
AR:

6344 M

**: MFPSX
AR:
PC:

PROCESOR STATUS WORD INSTRUCTIONS

000137 000000 063146 010200 000031 056070

MOVE TO PS / DONE IF USER MODE

D CC: C=CPO,V=CPO,Z=CP0O,N=CPO

LW, WIOH  BR: CBN(CUM) [BGN]

152137 000000 177776 000200 170360 046070

ELSE IN KERNEL MODE - CHANGE PRIORITY TOO

AD=[+177776]

DATOB(OFF) BR: CBR(1) [BGN]

121137 000000 030440 000200 000060 046171

MOVE FROM PS INSTRUCTION
D=PSR BR: CBR(1) [MOVB+2]

121137 000000 034750 020000 100360 046070

D=PSR CC: C=C, V=0, N=PN, Z=PZ

LB, WIoL 10: DATOB(CM)  BR: CBR(1) [BGN]

INSTRUCTIONS
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BLUCPU MICROCODE

PG:

6347 M
=% MTPIX

AR:

6350 M

ool AR:

6351 M

F*x 10:

6352 M
**: MEND
AR:

10:

6353 M
**: MFPIX
CM:

10:

6354 M
**: MFPI10

AR:

6355 M

faiale AR:

6356 M

Fx AR:

6357 M

ool AR:

MEMORY MANAGEMENT INSTRUCTIONS

MORIGIN+347

100177 000000 030440 000200 000060
SCRO=/SCRO

001134 000070 030440 000200 000052
D=R10A BR: CBN(/Z") [GTSTK]

000100 000000 030440 000200 111260
IDATO(PM)

002237 007067 034750 020200 171760
R10B=D, AD=R7A CC: C=C, V=0, N=PN, Z=PZ
INTCK BR: CBR(1) [BGN+3] LW, wioL
000100 000000 030440 000200 151031
MFP1 INSTRUCTION

IDATI(PMI) BR: BROC(CUM) [MFOUT]

150337 007000 000106 000200 000060
R10B=[+106]

050115 100070 030440 000000 000032
R1I0A-1R-<1> PC: LB BR: CBN(PUM) [-+2]

001133 006600 030440 000200 000012
D=R6B BR: BROC(Z") [MFOUT-2]

001133 007600 030440 000200 000012

D=R16B BR: BROC(Z") [MFOUT-2]

MICROASSEMBLER V02 15-MEMORY MANAGEMENT INSTRUCTIONS

100100

056374

100000

046073

006362

100000

056357

006360

006360
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6360 M

Kk -

6361 M

*x -

6362 M

AR:

BR:

**: MFOUT

6363 M

*x -

6364 M

AR:

10:

AR:

10:

**: MTPIO

6365 M

*x -

CM:

AR:

AR:

001134 000020 030440 000200 000031
D=RA(DST)  BR: BROC(CUM) [MFOUT]

000100 000000 030440 000200 000031
CBN(CUM) [-+2]

152315 106666 000002 020200 100260

AD;R6B=R6A-[+2]-<1> PC: LW, WIOL
DATO(CM) BR: CBR(1) [MEND]

152315 107666 000002 020200 100260
AD;R16B=R6A-[+2]-<1> PC: LW, WIOL
DATO(CM) BR: CBR(1) [MEND]

152237 007066 000206 000200 100060

MTP1 INSTRUCTION
R10B=[+206], AD=R6A 10: DATI(CM)
050115 100070 030440 000000 000031

R10A-IR-<1> PC: LB BR: CBN(CUM) [.+2]

006362

056363

046352

046352

100000

056367
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 16 +

MEMORY MANAGEMENT INSTRUCTIONS

6366 M 150305 006666 000002 000200 000012 006370
*x AR: R6B=RGA+[+2]+<0>  BR: BROC(Z") [MTOUT]

6367 M 150305 007666 000002 000200 000012 006370
*x AR: R16B=R6A+[+2]+<0> BR: BROC(Z") [MTOUT]

6370 M 000337 002000 034750 010200 000060 046070
**: MTOUT

AR: RB(DST)=D CC: C=C, V=0, N=PN, Z=PZ
PC: LW, WIOH  BR: CBR(1) [BGN]

6371 M 002134 000067 030440 020200 171732 056373
o AR: AD=R7A PC: LW, WIOL

10: INTCK BR: CBN(PUM) [.+2]
6372 M 000337 006600 034750 000200 141460 046071
% AR: R6B=D CC: C=C, V=0, N=PN, Z=PZ

10: IDATIR(CMI) BR: CBR(1) [BGN+1]

6373 M 000337 007600 034750 000200 141460 046071
*r AR: R16B=D CC: C=C, V=0, N=PN, Z=PZ

10: IDATIR(CMI) BR: CBR(1) [BGN+1]

6374 M 002134 000066 030440 020200 140031 056376
**: GTSTK

AR: AD=R6A PC: LW, WIOL

10: DATI(CMI)  BR: CBN(CUM) [.+2]

6375 M 150305 006666 000002 000200 002460 046377
*x AR: R6B=R6A+[+2]+<0> SP: SE3, SE5
BR: CBR(1) [-+2]

6376 M 150305 007666 000002 000200 002460 100000
*x AR: R16B=R6A+[+2]+<0> SP: SE3, SE5
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6377 M
BR:
NA:

002237 007067 030440 010200

: R10B=D, AD=R7A PC: LW, WIOH

CBIN(1) <INST>

MORGEND=.

000060

166000
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BLUCPU MICROCODE

PG:

6000 1

6001 1

*x -

MA:

6002 1

Kk -

6003 1

*xk -

MA:

6004 1

6005 1

*x -

MA:

6006 1

KKk -

6007 1

*x -

MA:

6010 1

6011 1

*x -

MA:

6012 1

KKk -

MICROASSEMBLER V02 15-INSTRUCTION CODE SPECIFICATIONS

INSTRUCTION CODE SPECIFICATIONS

I0RIGIN+O

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES
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6013 1

Kk -

6014 1

*x -

6015 1

Kk -

6016 1

*x -

6017 1

*xk -

6020 1

*x -

6021 1

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES
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BLUCPU MICROCODE

MICROASSEMBLER V02 15-0ct-2007

INSTRUCTION CODE SPECIFICATIONS

6022 1

*x -

6023 1

Kk -

6024 1

*xk -

6025 1

KKk -

6026 1

*x -

6027 1

KKk -

6030 1

Kk -

6031 1

KKk -

6032 1

*x -

6033 1

Kk -

6034 1

*xk -

6035 1

Kk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

16:18:43 PAGE 17 +
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6036 1

Kk -

6037 1

*x -

6040 1

Kk -

6041 1

*x -

6042 1

*xk -

6043 1

*x -

6044 1

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES
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BLUCPU MICROCODE

MICROASSEMBLER V02 15-0ct-2007

INSTRUCTION CODE SPECIFICATIONS

6045 1

*x -

6046 1

Kk -

6047 1

*xk -

6050 1

KKk -

6051 1

*x -

6052 1

KKk -

6053 1

Kk -

6054 1

KKk -

6055 1

*x -

6056 1

Kk -

6057 1

*xk -

6060 1

Kk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

16:18:43 PAGE 17 +
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6061 1

Kk -

6062 1

*x -

6063 1

Kk -

6064 1

*x -

6065 1

*xk -

6066 1

*x -

6067 1

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES
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BLUCPU MICROCODE

MICROASSEMBLER V02 15-0ct-2007

INSTRUCTION CODE SPECIFICATIONS

6070 1 006327 000400
*x MA: RSRVINST PS: RES
6071 1 006327 000400
*x: MA: RSRVINST PS: RES
6072 1 006327 000400
*x MA: RSRVINST PS: RES
6073 1 006327 000400
*x: MA:= RSRVINST PS: RES
6074 1 006327 000400
*x MA: RSRVINST PS: RES
6075 1 006327 000400
*x: MA:= RSRVINST PS: RES
6076 1 006327 000400
*x MA: RSRVINST PS: RES
6077 1 006327 000400
*x: MA:= RSRVINST PS: RES
6100 1 006111 000400
*x MA: HALT PS: RES
6101 1 006317 002000
*x: MA:Z WAIT PS: EX
6102 1 006307 002000
*x MA: RTI PS: EX

6103 1 006000 000204
*x MA: RES PS: BPT IN: Tl CM: BPT INSTRUCTION
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6104 1 006000 000210

*x MA: RES PS: 10T IN: T1 CM: 10T INSTRUCTION
6105 1 006315 002000

*x MA: RESET PS: EX

6106 1 006307 002200

*x MA: RTI PS: EX IN: Tl CM: RTT INSTRUCTION
6107 1 006327 000400

*x MA: RSRVINST PS: RES

6110 1 006163 052020

*x MA: MOV PS: SRC, DST, EX IN: NDA
6111 1 006164 012020

*x MA: MOV+1 PS: DST, EX IN: NDA
6112 1 036165 042000

*x MA:= MOV+2 PS: SRC, EX IN: C2, WT
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BLUCPU MICROCODE

MICROASSEMBLER V02 15-0ct-2007

INSTRUCTION CODE SPECIFICATIONS

16:18:43 PAGE 17 +

6113 1 056166 002000

*x MA:Z MOV+3 PS: EX IN: C1, WT

6114 1 006167 052120

*x MA: MOVB PS: SRC, DST, EX IN: NDA, BYT
6115 1 006170 012120

*x MA: MOVB+1 PS: DST, EX IN: NDA, BYT
6116 1 036171 042100

*x MA: MOVB+2 PS: SRC, EX IN: C2, BYT, WT
6117 1 056172 002100

*x MA: MOVB+3 PS: EX IN: C1, BYT, WT

6120 1 006173 052040

*x MA: CMP PS: SRC, DST, EX IN: SP
6121 1 006174 012040

*x MA: CMP+1 PS: DST, EX IN: SP

6122 1 036175 042000

*x MA: CMP+2 PS: SRC, EX IN: C2, WT

6123 1 116176 002000

*x MA: CMP+3 PS: EX IN: FRC, WT

6124 1 006173 052140

*x MA: CMP PS: SRC, DST, EX IN: BYT, SP
6125 1 006174 012140

*x MA: CMP+1 PS: DST, EX IN: BYT, SP
6126 1 036175 042100

*x MA: CMP+2 PS: SRC, EX IN: C2, BYT, WT
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6127 1 116176 002100

*x MA: CMP+3 PS: EX IN: FRC, BYT, WT

6130 1 006177 052040

*x MA:- BIT PS: SRC, DST, EX IN: SP
6131 1 006200 012040

*x MA: BIT+1 PS: DST, EX IN: SP

6132 1 036201 042000

*x MA: BIT+2 PS: SRC, EX IN: C2, WT
6133 1 116202 002000

*x MA:= BIT+3 PS: EX IN: FRC, WT

6134 1 006177 052140

*x MA:- BIT PS: SRC, DST, EX IN: SP, BYT
6135 1 006200 012140

*x MA: BIT+1 PS: DST, EX IN: SP, BYT
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6136 1 036201 042100

*x MA:= BIT+2 PS: SRC, EX IN: C2, BYT, WT
6137 1 116202 002100

*x MA: BIT+3 PS: EX IN: FRC, BYT, WT

6140 1 006203 052000

*x MA:- BIC PS: SRC, DST, EX

6141 1 006204 012000

*x MA: BIC+1 PS: DST, EX

6142 1 036205 042000

*x MA:= BIC+2 PS: SRC, EX IN: C2, WT

6143 1 056206 002000

*x MA: BIC+3 PS: EX IN: C1, WT

6144 1 006203 052100

*x MA:- BIC PS: SRC, DST, EX IN: BYT
6145 1 006204 012100

*x MA: BIC+1 PS: DST, EX IN: BYT

6146 1 036205 042100

*x MA:= BIC+2 PS: SRC, EX IN: C2, BYT, WT
6147 1 056206 002100

*x MA: BIC+3 PS: EX IN: C1, BYT, WT

6150 1 006210 052000

*x MA:- BIS PS: SRC, DST, EX

6151 1 006211 012000

*x MA: BIS+1 PS: DST, EX
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6152 1

Kk -

6153 1

*x -

6154 1

Kk -

6155 1

*x -

6156 1

*xk -

6157 1

*x -

6160 1

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

036212

BIS+2

056213
B1S+3

006210
BIS

006211
BIS+1

036212

BIS+2

056213
B1S+3

006214
ADD

042000

PS: SRC, EX IN: C2, WT

002000
PS: EX IN: C1, WT

052100
PS: SRC, DST, EX IN: BYT

012100
PS: DST, EX IN: BYT

042100

PS: SRC, EX IN: C2, BYT, WT

002100
PS: EX IN: C1, BYT, WT

052000
PS: SRC, DST, EX
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6161 1 006215 012000

*x MA:- ADD+1 PS: DST, EX

6162 1 036216 042000

*x MA: ADD+2 PS: SRC, EX IN: C2, WT
6163 1 056217 002000

*x MA:- ADD+3 PS: EX IN: C1,WT
6164 1 006220 052000

*x MA: SUB PS: SRC, DST, EX
6165 1 006221 012000

*x MA:- SUB+1 PS: DST, EX

6166 1 036222 042000

*x MA: SUB+2 PS: SRC, EX IN: C2, WT
6167 1 056223 002000

*x MA:- SUB+3 PS: EX IN:z C1, WT
6170 1 006302 002000

*x MA: RTS PS: EX

6171 1 006327 000400

*x MA:Z RSRVINST PS: RES

6172 1 006327 000400

*x MA: RSRVINST PS: RES

6173 1 006334 002000

*x MA:- SPL PS: EX

6174 1 116267 002000

*x MA: CLRC PS: EX IN: FRC, WT

16:18:43 PAGE

17 +
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6175 1

Kk -

6176 1

*x -

6177 1

Kk -

6200 1

*x -

6201 1

*xk -

6202 1

*x -

6203 1

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

116267
CLRC

116270
SETC

116270
SETC

006224
CLR

056225

CLR+1

006224
CLR

056225

CLR+1

002000

PS: EX IN: FRC, WT

002000

PS: EX IN: FRC, WT

002000

PS: EX IN: FRC, WT

012020
PS: DST,EX IN: NDA

002000

PS: EX IN:z C1, WT

012120
PS: DST, EX IN: BYT, NDA

002100

PS: EX IN: BYT, C1, WT
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6204 1 006226 012000

*x MA:- COM PS: DST, EX

6205 1 056227 002000

*x MA: COM+1 PS: EX IN: C1, WT

6206 1 006226 012100

*x MA:- COM PS: DST, EX IN: BYT
6207 1 056227 002100

*x MA: COM+1 PS: EX IN: BYT, C1, WT
6210 1 006230 012000

*x MA:- INC PS: DST, EX

6211 1 056231 002000

*x MA:= INC+1 PS: EX IN: C1, WT

6212 1 006230 012100

*x MA:- INC PS: DST, EX IN: BYT
6213 1 056231 002100

*x MA:Z INC+1 PS: EX IN: BYT, C1, WT
6214 1 006232 012000

*x MA: DEC PS: DST, EX

6215 1 056233 002000

*x MA: DEC+1 PS: EX IN: C1, WT

6216 1 006232 012100

*x MA: DEC PS: DST, EX IN: BYT
6217 1 056233 002100

*x MA: DEC+1 PS: EX IN: BYT, C1, WT

16:18:43 PAGE 17 +
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6220 1

Kk -

6221 1

*x -

6222 1

Kk -

6223 1

*x -

6224 1

*xk -

6225 1

*x -

6226 1

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

006234
NEG

056235
NEG+1

006234
NEG

056235
NEG+1

006236
ADC

056237
ADC+1

006236
ADC

012000

PS: DST, EX

002000

PS: EX IN: C1, WT

012100

PS: DST, EX IN: BYT

002100

PS: EX IN: BYT, C1, WT

012000

PS: DST, EX

002000

PS: EX IN: C1, WT

012100

PS: DST, EX IN: BYT
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6227 1 056237 002100

*x MA:- ADC+1 PS: EX IN: BYT, C1, WT
6230 1 006240 012000

*x MA: SBC PS: DST, EX

6231 1 056241 002000

*x MA: SBC+1 PS: EX IN: C1, WT

6232 1 006240 012100

*x MA: SBC PS: DST, EX IN: BYT
6233 1 056241 002100

*x MA: SBC+1 PS: EX IN: BYT, C1, WT
6234 1 006242 012040

*x MA: TST PS: DST, EX IN: SP
6235 1 116243 002000

*x MA: TST+1 PS: EX IN: FRC, WT
6236 1 006242 012140

*x MA: TST PS: DST, EX IN: SP, BYT
6237 1 116243 002100

*x MA: TST+1 PS: EX IN: BYT, FRC, WT
6240 1 006255 012000

*x MA: ROR PS: DST, EX

6241 1 056256 002000

*x MA:- ROR+1 PS: EX IN: C1, WT

6242 1 006255 012100

*x MA: ROR PS: DST, EX IN: BYT
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6243 1

*x MA:

6244 1

6245 1

ool MA:

6246 1

*x MA:

6247 1

**x MA:

6250 1

6251 1

*x MA:

056256

ROR+1

006261
ROL

056262

ROL+1

006261
ROL

056262

ROL+1

006263
ASR

056264

ASR+1

002100

PS: EX IN: BYT, C1, WT
012000

PS: DST, EX
002000

PS: EX IN:z C1, WT
012100

PS: DST, EX IN: BYT
002100

PS: EX IN: BYT, C1, WT
012000

PS: DST, EX
002000

PS: EX IN:z C1, WT
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6252 1
Fx MA:
6253 1
ool MA:
6254 1
*x MA:
6255 1
ool MA:
6256 |
Fx MA:
6257 1
ool MA:
6260 |
Fx MA:
6261 1
faiale MA:
6262 1
Fx MA:
6263 |
ool MA:
6264 1
Fx MA:
6265 1
faiale MA:

006263
ASR

056264
ASR+1

006265
ASL

056266
ASL+1

006265
ASL

056266
ASL+1

006274
MARK

006274
MARK

006341
MTPS

006341
MTPS

006353
MFPIX

006354
MFPI10

012100

PS: DST, EX

002100
PS: EX IN:
012000

PS: DST, EX

002000
PS: EX IN:
012100

PS: DST, EX

002100
PS: EX IN:
002000

PS: EX

002000
PS: EX

012140

PS: DST, EX

012100
PS: DST, EX

012020

PS: DST, EX

002000
PS: EX

IN: BYT

BYT, C1, WT

Ci, WT

IN: BYT

BYT, C1, WT

IN: SP, BYT

IN: BYT

IN:z NDA
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6266 1 006353 012020

*x MA: MFPIX PS: DST, EX IN: NDA CM: MFPD INST.
6267 1 006354 002000

*x MA: MFP10 PS: EX CM: MFPD INST.

6270 1 006347 002020

*x MA: MTPIX PS: EX IN:z NDA

6271 1 006364 002000

*x MA:z MTPI1O PS: EX

6272 1 006347 002020

*x MA: MTPIX PS: EX IN:z NDA CM: MTPD INST.
6273 1 006364 002000

*x MA: MTPIO PS: EX CM: MTPD INST.

6274 1 006251 012020

*x MA:= SXT PS: DST, EX IN: NDA
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6275 1 056252 002000

*x MA:z SXT+1 PS: EX IN: C1, WT
6276 1 006344 012020

*x MA: MFPSX PS: DST, EX IN: NDA
6277 1 006343 002000

*x MA: MFPSO PS: EX

6300 1 006327 000400

*x MA: RSRVINST PS: RES
6301 1 006327 000400

*x MA:= RSRVINST PS: RES
6302 1 006327 000400

*x MA: RSRVINST PS: RES
6303 1 006327 000400

*x MA:= RSRVINST PS: RES
6304 1 006327 000400

*x MA: RSRVINST PS: RES
6305 1 006327 000400

*x MA:Z RSRVINST PS: RES
6306 1 006327 000400

*x MA: RSRVINST PS: RES
6307 1 006327 000400

*x MA:Z RSRVINST PS: RES
6310 1 006253 012000

*x MA: XOR PS: DST, EX
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6311 1 056254 002000
*x MA:= XOR+1 PS: EX IN:z C1, WT
6312 1 006327 000400
*x MA: RSRVINST PS: RES
6313 1 006327 000400
*x MA:= RSRVINST PS: RES
6314 1 006327 000400
*x MA: RSRVINST PS: RES
6315 1 006327 000400
*x MA:= RSRVINST PS: RES
6316 1 006271 002000
*x MA: SOB PS: EX

6317 1 006271 002000
*x MA: SOB PS: EX
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6320 1

*x -

6321 1

Kk -

6322 1

*xk -

6323 1

KKk -

6324 1

*x -

6325 1

KKk -

6326 1

Kk -

6327 1

KKk -

6330 1

*x -

6331 1

Kk -

6332 1

*xk -

6333 1

Kk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

16:18:43 PAGE 17 +
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6334 1

Kk -

6335 1

*x -

6336 1

Kk -

6337 1

*x -

6340 1

*xk -

6341 1

*x -

6342 1

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES
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6343 1

*x -

6344 1

Kk -

6345 1

*xk -

6346 1

KKk -

6347 1

*x -

6350 1

KKk -

6351 1

Kk -

6352 1

KKk -

6353 1

*x -

6354 1

Kk -

6355 1

*xk -

6356 1

Kk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

006327
RSRVINST

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

000400

PS: RES

000400
PS: RES

16:18:43 PAGE 17 +
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6357 1 006327 000400

*x MA:= RSRVINST PS: RES

6360 1 006326 012020

*x MA:- JMP PS: DST, EX IN: NDA
6361 1 006321 000400

*x MA:= JPRO PS: RES

6362 1 006245 012000

*x MA: SWAB PS: DST, EX

6363 1 056246 002000

*x MA: SWAB+1 PS: EX IN:z C1, WT
6364 1 116066 002000

*x MA: NOBR PS: EX IN: FRC, WT
6365 1 006067 002000

*x MA: BR PS: EX
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6366 1 006322 012020

*x MA:- JSR PS: DST, EX IN: NDA

6367 1 006321 000400

*x MA: JPRO PS: RES

6370 1 006000 000202

*x MA: RES PS: EMT IN: TI CM:z EMT INSTRUCTION
6371 1 006000 000201

*x MA: RES PS: TRAP IN: TI CM: TRAP INSTRUCTION
6372 1 006327 000400

*x MA:= RSRVINST PS: RES

6373 1 006327 000400

*x MA: RSRVINST PS: RES

6374 1 006327 000400

*x MA:= RSRVINST PS: RES

6375 1 006327 000400

*x MA: RSRVINST PS: RES

6376 1 006327 000400

*x MA:Z RSRVINST PS: RES

6377 1 006327 000400

*x MA: RSRVINST PS: RES
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BLUCPU MICROCODE MICROASSEMBLER V02 15-VECTOR DEFINITIONS
PG: VECTOR DEFINITIONS

7777V 000000
VE: VGRP=+0

0037 V 044037

VE: V37= CHLT / +37
0036 V 044036

VE: V36= CHLT / +36
0035 V 044035

VE: V35= CHLT / +35
0034 Vv 037406

VE: V34= FBHINT / +6
0033 V 044033

VE: V33= CHLT / +33
0032 Vv 004406

VE: V32= YSTB / +6
0031 V 037406

VE: V31= FBHINT / +6
0030 V 037652

VE: V30= FBHINT / +252
0027 Vv 044000

VE: V27= CHLT / +0
0026 V 044000

VE: V26= CHLT / +0
0025 Vv 044000

VE: V25= CHLT / +0
0024 Vv 044000

VE: V24= CHLT / +0
0023 V 044000

VE: V23= CHLT / +0
0022 Vv 044000

VE: V22= CHLT / +0
0021 Vv 044000

VE: V21= CHLT / +0
0020 V 000012

VE: V20= RES / +12
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VE: V17= RES / +22
0016 V 000016

VE: V16= RES / +16
0015 Vv 000032

VE: V15= RES / +32
0014 Vv 000036

VE: V14= RES / +36
0013 Vv 044013

VE: V13= CHLT / +13
0012 Vv 004416

VE: V12= YSTB / +16
0011 Vv 004406

VE: V11= YSTB / +6

0010 V 005026
VE: V10= PF / +26
0007 V 006102

VE: V7 = INT17 / +102
0006 V 006062

VE: V6 = INT17 / +62
0005 V 006066

VE: V5 = INT17 / +66
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VECTOR DEFINITIONS

0004 Vv 006172

VE: V4 = INT17 / +172
0003 V 006176

VE: V3 = INT17 / +176
0002 Vv 006272

VE: V2 = INT17 / +272
0001 Vv 006276

VE: V1 = INT17 / +276
0000 V 036242

VE: VO = INTO 7/ +242
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BLUCPU MICROCODE MICROASSEMBLER V02 15-EXTENDED INSTRUCTION SET

PG: EXTENDED INSTRUCTION SET

.=: MORGEND

CM: EXTENDED INSTRUCTION SET (EIS)
ASH SHIFT ARITHMETICALLY
ASHC ARITHMETIC SHIFT COMBINED
MUL MULTIPLY
DIV DIVIDE

MODIFIED MAY 1980 TO USE ONLY R10 & R11 IN 4B MODE

6400 M 045137 000000 167350 010200 000060 100000
**: ASH

CM:z ARITHMETIC SHIFT INSTRUCTION

CM: LOAD COUNTER, TEST FOR LEFT / RIGHT SHIFT

AR: CNTR=DSX5 PC: LW, WIOH

CC: N=PN, C=0, V=0, Z=0

6401 M 001242 007000 030440 000200 000012 056412
*x CM: SET UP FOR 32 BIT SHIFTING

AR: R10B=0,D=RA(SRC) PC: LW

BR: CBN(Z") [END1]

6402 M 000337 007000 030450 000600 000003 056410
*x CM: SET UPPER WORD DATA, BRANCH ON RIGHT SHIFT
AR: R10B=D PC: UW

CC: N=PN, C=C, V=V, Z=Z BR: CBN(N) [RTST]

6403 M 000021 146060 030440 001600 000060 100000
*x CM: EXTEND SIGN OF RB(SRC) THROUGH Q

AR: Q=ROA-ROB-</N> PC: 4B
6404 M 000633 007000 107340 041620 000077 100000
**: LTST

CM:z LEFT SHIFTING

AR: R10B=R10B,SRU(0),SQ(MSBR) PC: 4B, CCL
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6405 M

ol CM:

AR:

6406 M

ol CM:
AR:
CC:

6407 M

CC:

6410 M

**: RTST

CM:
AR:
CC:

6411 M

000634 007170 030440 001620 000060
SHIFT LAST SIGN BIT INTO Q REG
R11B=R10A,SRU(0),SQ(MSBR)  PC: 4B

000102 040000 070460 001600 000060
DID SIGN OF REGISTER CHANGE
OUT=Q+<N> PC: 4B

C=PzB, V=C, N=N, Z=Z

001133 007000 027076 000600 000060

- D=R10B PC: UW

C=V, V=C, N=0, Z=0 BR: CBR(1l) [END1]

000533 007000 007356 040602 000077

RIGHT SHIFTING

R10B=R10B, SRD(MSBR) PC: Uw, CCL

C=LSBR, V=0, N=0, Z=0 BR: CNR(/CNTR)

001133 007000 030440 000600 000060

100000

100000

046412

100000

100000
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EXTENDED INSTRUCTION SET

*x: AR: D=R10B PC: UW
6412 M 000337 000000 034450 000200 000060 046070
**: END1

AR: RB(SRC)=D PC: LW
CC: C=C, V=V, N=PN, Z=PZ BR: CBR(1) [BGN]

6413 M 045137 000000 167350 010200 000060 100000
**: ASHC

CM: ARITHMETIC SHIFT COMBINED

CM: TEST FOR LEFT / RIGHT SHIFT

AR: CNTR=DSX5 PC: LW, WICH

CC: N=PN, C=0, V=0, Z=0

6414 M 001133 000000 030440 000200 000012 056427
% CM: SET UP FOR 32 BIT SHIFTING

AR: D=RB(SRC) PC: LW

BR: CBN(Z") [END2]

6415 M 000334 007001 030440 000200 000060 100000
*x AR: R10B=RA(SRC!1) PC: LW
6416 M 000337 007000 030450 000600 000003 056424
*x AR: R10B=D PC: UW

CC: N=PN, V=V, C=C, Z=Z BR: CBN(N) [RSHC]

6417 M 000021 146060 030440 001600 000060 100000
*r CM: EXTEND SIGN OF RB(SRC) THROUGH Q REG

AR: Q=ROA-ROB-</N> PC: 4B
6420 M 000633 007000 107340 041620 000077 100000
**: LSHC

CM:z LEFT SHIFTING
AR: R10B=R10B,SRU(0),SQ(MSBR) PC: 4B, CCL
CC: C=MSBR, V=0, N=N, Z=0 BR: CNR(/ZCNTR)
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6421 M

Kk -

6422 M

Kk -

6423 M

*x -

6424 M
**: RSHC

6425 M

*x -

CM:

AR:

CM:

AR:

CC:

AR:

CC:

CM:

AR:

CC:

AR:

000634 007170 030440 001620 000060
SHIFT LAST SIGN BIT INTO Q REG
R11B=R10A,SRU(0),SQ(MSBR)  PC: 4B

000102 040000 070460 001600 000060
DID SIGN OF REGISTER CHANGE
OUT=Q+<N> PC: 4B

C=PzZB, V=C, N=N, Z=Z

001133 007000 027076 000600 000060
D=R10B PC: UW
V=C, C=V, N=0, Z=0 BR: CBR(1) [END2-1]

000533 007000 007356 041602 000077

RIGHT SHIFTING

R10B=R10B,SRD(MSBR) PC: 4B, CCL

C=LSBR, V=0, N=0, Z=0 BR: CNR(/CNTR)

001133 007000 030440 000600 000060
D=R10B PC: Uw

100000

100000

046426

100000

100000
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EXTENDED INSTRUCTION SET

6426 M 000334 000170 030440 000200 000060 100000
*x AR: RB(SRCI1)=R10A PC: LW
6427 M 001237 000001 034450 000200 000060 100000
**: END2

AR: RB(SRC)=D,D=RA(SRC!1) PC: LW

CC: C=C, V=V, N=PN, Z=PZ

6430 M 000337 000100 036040 000200 000060 046070
*x AR: RB(SRCI1)=D PC: LW

CC: C=C, V=V, N=N, Z=PZAZ BR: CBR(1) [BGN]
6431 M 155137 000000 000017 000200 000060 100000
**: MUL

CM:z INITIALIZE LOOP COUNTER

AR: CNTR=[+17]

6432 M 000342 007100 030440 000200 000060 100000
*r CM: INITIALIZE RESULT

AR: R11B=0
6433 M 000537 007000 000440 010200 000060 100000
*r CM: LOAD MULTIPLIER

AR: R10B=D,SRD(0) PC: LW, WIOH

CC: C=LSBR, V=V, N=N, Z=Z

6434 M 000033 007000 030440 000200 000060 100000
*x CM: ENTER MULTIPLIER SHIFTED ONCE

AR: Q=R10B
6435 M 000401 007100 140440 044265 000077 100000
*x CM: MULTIPLICATION IS PERFORMED BY

CM: ADDING THE MULTIPLICAND TO THE RESULT

CM: IF THE MULTIPLIER BIT SHIFTED FROM Q IS A ONE
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6436 M

Kk -

6437 M

*x -

6440 M

Kk -

6441 M

*x -

AR:
CC:

BR:

CM:
AR:

CC:

CM:
AR:

CC:

CM:
AR:

CC:

CM:

R11B=R11B+RA(SRC)+<0>, SRD(PNXPV) , SQ(LSBR)

C=LSBQ, V=V, N=N, Z=Z
CNR(/CNTR)

000411 107100 140440

LAST CYCLE OF TWO"S COMPLEMENT MULTIPLY

004265

PC: LW, MM, CCL

000060

R11B=R11B-RA(SRC)-<1>,SRD(PNXPV), SQ(LSBR)

C=LSBQ, V=V, N=N, Z=Z

000334 000071 164750
STORE HIGH ORDER RESULT
RB(SRC)=R11A PC: LW
C=0, V=0, N=PN, Z=PZ

000332 000100 166340
STORE LOW ORDER RESULT
RB(SRC!1)=Q PC: LW

C=0, V=0, N=N, Z=PZAZ

152237 007067 or7777
SET UP TO CHECK RANGE

PC: LW, MM

000200

000200

10z INTCK

000200

000060

171760

140403

100000

100000

100000

056445
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0ct-2007 16:18:43 PAGE

EXTENDED INSTRUCTION SET

AR: R10B=[+77777].AD=R7A
10: DATIR(CMI) BR: CBN(N) [NGN]

6442 M 000110 ~ 100070 ~ 030440 000200 000060 100000
*%: PSN
CM: CHECK FOR RESULT > 2715-1

AR: OUT=Q-R10A-<1>

6443 M 000114 050071 030720 000200 000060 100000
*r AR: OUT=R11A-<C">

CC: V=PNXPV, C=C, N=N, Z=Z

6444 M 120177 000000 030540 000200 000060 046447
o AR: OUT=/PSR

CC: V=CPO, C=C, N=N, Z=Z BR: CBR(1) [END3]
6445 M 000100 100070 030440 000200 000060 100000
**: NGN

CM: CHECK FOR RESULT < -2715

AR: OUT=Q+R10A+<1>

6446 M 000104 050071 030720 000200 000060 100000
*x AR: OUT=R11A+<C">

CC: V=PNXPV, C=C, N=N, Z=Z

6447 M 000100 000000 020740 000200 000060 046071
**: END3

CC: C=V, V=0, N=N, Z=Z BR: CBR(1) [BGN+1]

6450 M 000334 007000 164750 000200 000060 100000
**: DIV

CM:= DIVISION 1S PERFORMED BY A NON RESTORING

CM: METHOD. THE COMPLEMENT OF THE QUOTIENT 1S DEVELOPED

CM: IN THE Q REGISTER AND THE REMAINDER IS LEFT IN R10.

CM: LOAD HIGH ORDER PART OF DIVIDEND

19 +
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6451 M

Kk -

6452 M

*x -

6453 M

*x -

6454 M

*x -

6455 M

*x -

CC:

CM:
AR:

CC:

CM:

AR:

AR:

CM:
AR:

CC:

CM:

C=0, V=0, N=PN, Z=PZ

000033 000100 166340 000200 000043 056454
LOAD LOW ORDER PART OF DIVIDEND, SKIP IF POSITIVE
Q=RB(SRCI1) PC: LW

C=0, V=0, N=N, Z=PZAZ BR: CBN(/N) [-+3]

000022 100000 030440 000200 000060 100000
COMPUTE TWO®"S COMPLEMENT OF 32 BIT DIVIDEND
Q=-Q-<1>

000323 057000 030440 000200 000060 100000
R10B=-R10B-<C">

000337 007100 110740 010200 000060 100000
LOAD DIVISOR, CHECK IF = 0O
R11B=D PC: LW, WIOH

C=PZ, V=0, N=N, Z=Z

155137 000000 000017 000200 000053 056457

SET LOOP COUNTER, SKIP IF DIVISOR POSITIVE
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 19 +

EXTENDED INSTRUCTION SET

AR: CNTR=[+17] BR: CBN(/N") [.+2]

6456 M 000323 107100 030440 000200 000060 100000
*r CM: MAKE DIVISOR POSITIVE

AR: R11B=-R11B-<1>

6457 M 000611 107071 030720 000223 000040 056461
*x CM: CHECK FOR OVERFLOW, FALL TO ABORT IF SOURCE = O

AR: R10B=R10B-R11A-<1>,SRU(MSBQ),SQ(MSBR)

CC: C=C, V=PNXPV, N=N, Z=Z BR: CBN(/C) [-+2]
6460 M 000100 000000 170760 000200 000060 046070
*x CM: LEAVE R(SRC) & R(SRC!1), SET CODES

CC: C=1, V=1, N=N, Z=Z BR: CBR(1) [BGN]

6461 M 120177 000000 030540 000200 000041 056070
*x CM: ABORT IF OVERFLOW, IE. DIVIDEND > DIVISOR

AR: OUT=/PSR

CC: C=C, V=CPO, N=N, Z=Z BR: CBN(/V) [BGN]
6462 M 000137 000000 160347 000200 000060 100000
e CM: SAVE SIGN OF DIVIDEND

CM: COMPUTE SIGN OF QUOTIENT

AR: OUT=D CC: C=0, V=0, N=PNXN, Z=N
6463 M 000601 007071 107020 000223 000060 100000
*x CM: FIRST OPERATION 1S AN ADD

AR: R10B=R10B+R11A+<0>,SRU(MSBQ),SQ(MSBR)
CC: C=PN, V=Z, N=N, Z=0

6464 M 001601 117071 107040 046223 000077 100000
*x CM: REPEAT NEXT CYCLE 15 TIMES

CM: IF THE CARRY FLAG IS A 1 DO AN ADDITION

CM: IF THE CARRY FLAG IS A O DO A SUBTRACTION

CM: THE CURRENT SIGN BIT IS THE COMPLEMENT OF
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6465 M

Kk -

6466 M

*x -

6467 M

Kk -

AR:
PC:

BR:

CM:
AR:

CC:

CM:
AR:

CC:

CM:
CM:
CM:
AR:

CC:

D;R10B=R10B+R11A+</C>, SRU(MSBQ) , SQ(MSBR)
MNR, CCL, LW CC: C=PN, V=V, N=N, Z=0

CNR(/CNTR)

000372 000000 034450 000200 000043
GET QUOTIENT, SKIP IF SIGN IS CORRECT
RB(SRC)=/Q

C=C, V=V, N=PN, Z=PZ BR: CBN(/N) [-+2]
000323 100000 034450 000200 000060
CORRECT SIGN OF QUOTIENT

RB(SRC)=-RB(SRC)-<1>

C=C, V=V, N=PN, Z=PZ

000305 000171 160740 004200 000041
RESTORE REMAINDER CORRECTION

IF C =1 ADD R11 ELSE ADD O

CHECK IF SIGN OF REMAINDER NEEDS CORRECTING
RB(SRC11)=D+R11A+<0> PC: MM, LW

C=0, V=0, N=N, Z=Z BR: CBN(/V) [BGN]

056467

100000

056070
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 19 +

EXTENDED INSTRUCTION SET

6470 M 000323 100100 160740 000200 000060 046070
o CM: CORRECT SIGN OF REMAINDER

AR: RB(SRC!1)=-RB(SRCI1)-<1>

CC: C=0, V=0, N=N, Z=Z BR: CBR(1) [BGN]

NA: MORGEND=.
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BLUCPU MICROCODE

MICROASSEMBLER V02 15-EXTENDED

PG: EXTENDED INSTRUCTION CODES
-=:2 I10RIGIN+300
6300 1 006431 012040
*x MA: MUL PS: DST, EX IN: SP
6301 1 006431 012000
*x MA: MUL PS: DST, EX
6302 1 006450 012040
*x MA: DIV PS: DST, EX IN: SP
6303 1 006450 012000
*x MA:- DIV PS: DST, EX
6304 1 006400 012040
*x MA: ASH PS: DST, EX IN: SP
6305 1 006400 012000
*x MA: ASH PS: DST, EX
6306 1 006413 012040
*x MA: ASHC PS: DST, EX IN: SP
6307 1 006413 012000
*x MA: ASHC PS: DST, EX

INSTRUCTION CODES
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BLUCPU MICROCODE MICROASSEMBLER V02 15-FIS OVERLAY
PG: FIS OVERLAY
CM: THE FOLLOWING INSTRUCTION CODE

DEFINITIONS OVERLAY THE ARB11 CODE TO ADD THE FOLLOWING

FLOATING POINT INSTRUCTIONS.

PDP-11/35 AND LSI-11 COMPATIBLE

FADD 07500R
FSUB 07501R
FMUL 07502R

FDIV 07503R

CM: NOTES ON CODING -
1) CONDITION CODES ARE CHANGED DURING OPERAND
ACCESS. MEMORY TRAPS WILL HAVE INVALID CC*"S

2) A_GETARG, B.GETARG, AND ARG.SAV ROUTINES
SUPPORT FLOATING AND DOUBLE FORMATS

3) THE SINGLE PRECISION FLOATING ROUTINES
ADD.24
MUL .24
DIV.24
AL.24
NORM. 24

MAY BE CALLED BY THE FPP

4) DOUBLE PRECISION FLOATING POINT OPERATIONS
ARE SUPPORTED BY THE FOLLOWING ROUTINES
ADD.56
MUL .56
DIV.56
AL.56
NORM. 56

AND MAY BE CALLED BY THE FPP
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BLUCPU MICROCODE

6340 1

KKk -

6341 1

*x -

6342 1

Kk -

6343 1

*xk -

MICROASSEMBLER V02 15-DEFINE FIS

PG: DEFINE FIS INSTRUCTIONS
-=:10RIGIN+340
006507 002000
MA: FADD PS: EX
006505 002000
MA: FSUB PS: EX
006477 002000
MA: FMUL PS: EX
006471 002000
MA: FDIV PS: EX
.=: MORGEND

INSTRUCTIONS
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BLUCPU MICROCODE MICROASSEMBLER V02 15-FDIV

PG: FDIV
6471 M 002334 007020 167356 000200 140060 076563
**- EFDIV

CM: GET FLOATING ARGUMENT B

AR: AD;R10B=RA(DST) 10: DATI(CMI)

CC: C=0,z=0,N=0,V=0 BR: CJIN(1) [B.GETARG+1]
6472 M 152305 002020 000004 000200 000000 056536
ool CM: ON ZERO ARGUMENT - BRANCH

AR: AD;RB(DST)=RA(DST)+[+4]+<0> BR: CBN(C) [DIVZERO]
6473 M 000334 007020 030440 000200 141060 076546
faiale CM: GET ARGUMENT A

AR: R10B=RA(DST)

10: IDATI(CMI) BR: CJIN(1) [A.GETARG+1]
6474 M 155137 000000 000032 000200 000000 056516
el CM: ON ZERO ARGUMENT - GENERATE A CLEAN ZERO

PRESET LOOP COUNTER

AR: CNTR=[+32] BR: CBN(C) [FIS.SAV]
6475 M 000111 007472 107357 001600 000060 076635
ool CM: DO 24-BIT DIVISION (ROUNDED)

AR: R14B-R12A-<0> PC: 4B

CC: C=PN,N=1,Z=0,V=0 BR: CJIN(1) [DIV.24+2]
6476 M 000303 006400 030440 000600 000060 056514
el CM: CHECK EXPONENT

AR: R4B=R4B+<0> PC: UW

BR: CBN(1) [EXPCHK]
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BLUCPU MICROCODE MICROASSEMBLER V02 15-FMUL

PG: FMUL
6477 M 002334 007020 167356 000200 140060 076563
**- FMUL

CM: GET FLOATING ARGUMENT B

AR: AD;R10B=RA(DST) 10: DATI(CMI)

CcC: C=0,N=0,2z=0,V=0 BR: CIN(1) [B-GETARG+1]
6500 M 152305 002020 000004 000200 000000 056516
ool CM: CHECK FOR ZERO ARGUMENT

AR: AD;RB(DST)=RA(DST)+[+4]+<0> BR: CBN(C) [FIS.SAV]
6501 M 000334 007020 030440 000200 141060 076546
faiale CM: GET A ARGUMENT

AR: R10B=RA(DST)

10: I1DATI(CMI) BR: CIN(1) [A-GETARG+1]
6502 M 155137 000000 000030 000200 000000 056516
** - CM: CHECK FOR ZERO ARGUMENT

AR: CNTR=[+30] BR: CBN(C) [FIS.SAV]
6503 M 000533 007400 007057 001600 000060 076622
** - CM: DO 24-BIT MULTIPLY (ROUNDED)

AR: R14B=R14B,SRD(0) PC: 4B

CC: C=LSBR,N=1,7=0,V=V BR: CJIN(1) [MUL.24+2]
6504 M 000303 006400 030440 000600 000060 056514
ool CM: CHECK EXPONENT

AR: R4B=R4B+<0> PC: UW

BR: CBN(1) [EXPCHK]
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BLUCPU MICROCODE MICROASSEMBLER V02 15-FSUB

PG: FSUB
6505 M 002334 007020 167356 000200 140060
**: FSUB

CM: GET FLOATING ARGUMENT B

AR: AD;R10B=RA(DST) 10: DATI(CMI)

CC: C€=0,N=0,Z=0,V=0 BR: CJIN(1) [B.GETARG+1]
6506 M 150365 006565 100000 000600 000060
*x CM: NEGATE SIGN OF OPERAND

AR: R5B=R5A XOR [+100000] PC: UW

BR: CBN(1) [FADD+1]

076563

056510
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BLUCPU MICROCODE MICROASSEMBLER V02 15-FADD

PG: FADD
6507 M 002334 007020 167356 000200 140060
**: FADD

CM: GET FLOATING ARGUMENT B

AR: AD;R10B=RA(DST) 10: DATI(CMI)

cC: C=0,N=0,2=0,V=0 BR: CJIN(1) [B-GETARG+1]
6510 M 152305 002020 000004 000200 140060
*x CM: GET A ARGUMENT

AR: AD;RB(DST)=RA(DST)+[+4]+<0> 10: DATI(CMI)
6511 M 000334 007020 030440 000200 000060
*x AR: R10B=RA(DST) BR: CIN(1) [A-GETARG+1]
6512 M 000133 006200 164457 000600 000060
*x CM: DO 24-BIT ADDITION (ROUNDED)

AR: R2B PC: UwW

CC: C=0,N=1,Z=PZ,V=V BR: CJIN(1) [ADD.24+1]
6513 M 000104 000064 030440 000600 000004
*x CM: ON ZERO RESULT (C=1) - GENERATE A CLEAN ZERO

IF AORB =0 (Z=1) - SAVE RESULT IN B
CHECK EXPONENT

AR: R4A+<0> PC: UW

BR: CBN(COZ) [FIS.SAV]
6514 M 150115 100064 000400 000600 000017
**: EXPCHK

CM: BRANCH ON UNDERFLOW, CHECK OVERFLOW

AR: R4A-[+400]-<1> PC:- UW

BR: CBN(BLE") [UNDFLO]
6515 M 000100 000000 167056 000200 000053
*x CM: BRANCH ON OVERFLOW

CcC: C=0,N=0,2=0,V=V BR: CBN(/N") [OVRFLO]

076563

100000

076546

076600

056516

056537

056540
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6516 M

**: FIS.SAV
CM:
AR:

6517 M

*x CM:
AR:
10:

000334 007020 030440 000200 000060

SET ADDRESS / GO SAVE ARGUMENT
R10B=RA(DST) BR: CJIN(1) [ARG.SAV]

152105 000067 000000 020200 171760
WAIT TO START NEXT INSTRUCTION
AD=R7A+[+0]+<0> PC: LW,WIOL

INTCK BR: CBN(1) [BGN+3]

076520

056073

Page 104



bluxhi.lst

BLUCPU MICROCODE MICROASSEMBLER V02 15-SAVE ARGUMENT ROUTINE

PG: SAVE ARGUMENT ROUTINE

CM: IF C=1 A CLEAN ZERO IS GENERATED, ELSE

R4 (UW) - EXPONENT

R5 (UW) - FRACTION SIGN

R14 (4B) - FRACTION

R15 (4B) - FRACTION

ARE COMBINED INTO THE STANDARD FLOATING POINT
FORMAT = FLOATING (V=0)
SIGN(1-BIT)/EXPONENT(8-BITS)/FRACTION(23-BITS)
FORMAT = DOUBLE (V=1)
SIGN(1-BIT)/EXPONENT(8-BITS)/FRACTION(55-BITS)

AND SAVED AT THE ADDRESS IN R1O(LW)

6520 M 150355 007474 177600 000600 000060 076531
**: ARG.SAV

CM: MASK FRACTION / GO COMBINE SIGN, EXPONENT, AND FRACTION

AR: R14B=[+177600] MASK R14A  PC: UW

BR: CJIN(1) [CMB.SEF+1]
6521 M 002134 000070 030440 000200 100260 100000
**: ARG.SAVA

CM: SAVE RESULT (R14-4B)

AR: AD=R10A 10: DATO(CM)
6522 M 001133 007400 160440 020200 000060 100000
e CM: CLEAR EXTRA FLAGS

AR: D=R14B PC: LW,WIOL

CC: C=0,V=V,N=N,Z=Z
6523 M 152105 000070 000002 000200 100241 130000
*x s AR: AD=R10A+[+2]+<0>

10: DATO(CM) BR: CRN(/V)
6524 M 001133 007500 160740 020600 000060 100000
*x AR: D=R15B PC: UW,WIOL
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st

6525 M

*x -

6526 M

Kk -

6527 M

*x -

6530 M

*x -

6531 M

KKk -

AR:

AR:

AR:

10:

CMB.SEF

CM:

AR:

CM:

AR:

CC: C=PN,N=PN,Z=7Z,V=V

152105 000070

AD=R10A+[+4]+<0>

001133 007500
D=R15B
152105 000070

AD=R10A+[+6]+<0>
DATO(CM)
150355 007474

MASK FRACTION

R14B=[+177600] MASK R14A

001233 006564

GET SIGN OF RESULT / BRANCH

R5B=R5B,D=R4A

000004 000200

10: DATO(CM)

030440 020200

PC: LW,WIOL

000006

000200

BR: CRN(1)

177600 000600

PC:- UwW
100450 000600

PC: Uw

100260

000060

100260

000060

000040

IF NOT A CLEAN ZERO

BR: CBN(/C) [-+3]

100000

100000

130000

100000

056534
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 27 +

SAVE ARGUMENT ROUTINE

6532 M 001342 007400 177456 001600 000060 100000
*x CM: ELSE A CLEAN ZERO
AR: D;R14B=0 PC: 4B

CC: C=1,N=0,2Z=1,V=V

6533 M 000342 007500 030440 001600 000060 120000
*x AR: R15B=0 PC: 4B

BR: CRR(1)
6534 M 010537 006400 114440 000604 000060 100000
*x CM: POSITION EXPONENT AND COMBINE WITH SIGN

AR: R4B=DSWB,SRD(C) PC: UW

CC: C=PZ,Z=PZ,N=N,V=V

6535 M 001331 007464 030440 000600 000060 130000
% CM: COMBINE HIGH ORDER FRACTION WITH EXPONENT AND SIGN

AR: D;R14B=R14B OR R4A PC: UW

BR: CRN(1)
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BLUCPU MICRO

PG:

6536 M
**: DIVZERO

CC:

6537 M
**: UNDFLO

CC:

6540 M
**: OVRFLO

CC:

6541 M

**: FIS.TRAP

CC:
6542 M
faiale CM:
AR:
BR:
6543 M
Fx CM:
AR:
6544 M
Fx AR:
10:

CODE

FIS TRAP HANDLERS
000100 000000 177057
V=V,N=1,C=1,Z=0
000100

000000 167057

V=V,N=1,C=0,Z=0

000100 000000 167056
V=V,N=0,C=0,Z=0
000100 000000 030760

V=1,N=N,C=C,Z=Z

000200

000200

000200

000200

BR: CBN(V) [-+2]

150315 102020 000004 000200
RESET STACK FOR FLOATING
RB(DST)=RA(DST)-[+4]-<1>

CBN(1) [-+2]

150315 102020 000010 000200
RESET STACK FOR DOUBLE
RB(DST)=RA(DST)-[+10]-<1>

152337 007000 000246 020200
AD;R10B=[+246] PC: LW,WIOL

DATI(KI)

BR: CBR(1) [RES+1]

000060

BR: CBR(1) [FIS.TRAP]

000060

BR: CBR(1) [FIS.TRAP]

000060

000001

000060

000060

160060

MICROASSEMBLER V02 15-FIS TRAP HANDLERS

046541

046541

100000

056543

056544

100000

046001
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BLUCPU MICROCODE

PG:

GET A OPERAND CODE

MICROASSEMBLER V02 15-GET A OPERAND CODE

CM: THIS CODE GETS THE A ARGUMENT AT THE ADDRESS IN R10 (LW)

SET V=0 FOR FLOATING / V=1 FOR DOUBLE

AND EXITS WITH

C,Z=1 IF EXPONENT = O

N=1 IF ARGUMENT < O

R2 (UW) = EXPONENT

R3 (UW) = SIGN OF FRACTION

R12 (4B) = FRACTION (24-BITS)

R13 (4B) = FRACTION (32-BITS)
6545 M 002134 000070 030440 000200 140060
**: A_GETARG

AR: AD=R10A 10: DATI(CMI)
6546 M 000342 007200 030440 000600 000060
*x: CM: CLEAR HIGH FRACTION

AR: R12B=0 PC: UW
6547 M 152105 000070 000002 020200 000060
faial AR: AD=R10A+[+2]+<0> PC: LW,WIOL
6550 M 000737 006200 107050 000600 140060
*x: CM: SAVE HIGH ORDER IN TEMPORARY

GO BUILD SIGN, EXPONENT, AND HIGH FRACTION

AR: R2B=D,SRU(0) PC: UW

CC: C=MSBR,N=PN,Z=0,V=V

10: DATI(CMI) BR: CJIN(1) [A-.BLDSEF]
6551 M 152105 000070 000004 000200 140060
faial CM: GET DOUBLE FRACTION

AR: AD=R10A+[+4]+<0> 10: DATI(CMI)
6552 M 000337 007300 030440 000600 140060
*x AR: R13B=D PC: UW

100000

100000

100000

076555

100000

100000
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6553 M

6554 M
ool CM:
AR:

BR:

152105 000070

AD=R10A+[+6]+<0>

002237 007367
DUMBY LOAD AD
R13B=D,AD=R7A
CRR(1)

000006 020200 000060

PC: LW,WIOL

030440 010200 000060

PC: LW,WIOH

100000

120000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-BUILD SIGN, EXPONENT, AND HIGH FRACTION FOR A
PG: BUILD SIGN, EXPONENT, AND HIGH FRACTION FOR A
CM: IF V=0, FLOATING MODE - POPS ONE RETURN OFF STACK THEN RETURNS

IF V=1, DOUBLE MODE - RETURNS TO CALLER

6555 M 000542 006300 030440 000604 000060 100000
**: A.BLDSEF

CM: SAVE SIGN

AR: R3B=0,SRD(C) PC: UW
6556 M 000534 007262 030440 000401 000060 100000
*x CM: MASK IN FRACTION AND HIDDEN BIT

AR: R12B=R2A,SRD(1) PC: UB
6557 M 002237 007267 030440 010200 000060 100000
*x CM: SAVE LOW FRACTION / DUMBY LOAD AD

AR: R12B=D,AD=R7A PC: LW,WIOH
6560 M 001242 006262 030440 000600 000041 110000
*x CM: GET EXPONENT INTO R2

AR: R2B=0,D=R2A PC: UW

BR: CPS(/V)
6561 M 010337 006200 114440 000400 000060 120000
% AR: R2B=DSWB PC: UB

CC: Z=PZ,C=PZ,N=N,V=V BR: CRR(1)
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BLUCPU MICROCODE

PG:

GET B OPERAND CODE

MICROASSEMBLER V02 15-GET B OPERAND CODE

CM: THIS CODE GETS THE B ARGUMENT AT THE ADDRESS IN R10 (LW)

SET V=0 FOR FLOATING / V=1 FOR DOUBLE

AND EXITS WITH

C,Z=1 IF EXPONENT = O

N=1
R4 (UW)
RS (UW)
R14 (4B)

IF ARGUMENT < O

EXPONENT

SIGN OF FRACTION

FRACTION (24-BITS)

R15 (4B) = FRACTION (32-BITS)

6562 M

002134 000070 030440 000200 140060

**: B.GETARG

AR:

6563 M
ool CM:

AR:

6564 M

ool AR:

6565 M

*x CM:

AR:
CC:

10:

6566 M
ool CM:

AR:

6567 M

faiale AR:

AD=R10A 10: DATI(CMI)

000342 007400 030440 000600 000060
CLEAR HIGH FRACTION

R14B=0 PC: UW

152105 000070 000002 020200 000060
AD=R10A+[+2]+<0> PC: LW,WIOL

000737 006400 107050 000600 140060
SAVE HIGH ORDER IN TEMPORARY

GO BUILD SIGN, EXPONENT, AND HIGH FRACTION
R4B=D, SRU(0) PC: UW
C=MSBR,N=PN,Z=0,V=V

DATI(CMI) BR: CJIN(1) [B.BLDSEF]

152105 000070 000004 000200 140060
GET DOUBLE FRACTION
AD=R10A+[+4]+<0> 10: DATI(CMI)

152105 000070 000006 020200 000060
AD=R10A+[+6]+<0> PC: LW,WIOL

100000

100000

100000

076572

100000

100000
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6570 M

10:

6571 M

AR:

BR:

000337 007500

: R15B=D

DATI(CMI)

002237 007567

- DUMBY LOAD AD

R15B=D,AD=R7A
CRR(1)

030440 000600

PC: UW

030440 010200

PC: LW,WIOH

140060

000060

100000

120000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-BUILD SIGN, EXPONENT, AND HIGH FRACTION FOR B
PG: BUILD SIGN, EXPONENT, AND HIGH FRACTION FOR B
CM: IF V=0, FLOATING MODE - POPS ONE RETURN OFF STACK THEN RETURNS

IF V=1, DOUBLE MODE - RETURNS TO CALLER

6572 M 000542 006500 030440 000604 000060 100000
**: B.BLDSEF

CM: SAVE SIGN

AR: R5B=0,SRD(C) PC: UW
6573 M 000534 007464 030440 000401 000060 100000
*x CM: MASK IN FRACTION AND HIDDEN BIT

AR: R14B=R4A,SRD(1) PC: UB
6574 M 002237 007467 030440 010200 000060 100000
*x CM: SAVE LOW FRACTION / DUMBY LOAD AD

AR: R14B=D,AD=R7A PC: LW,WIOH
6575 M 001242 006464 030440 000600 000041 110000
*x CM: GET EXPONENT INTO R4

AR: R4B=0,D=R4A PC: UW

BR: CPS(/V)
6576 M 010337 006400 114440 000400 000060 120000
% AR: R4B=DSWB  PC: UB

CC: Z=PZ,C=PZ,N=N,V=V BR: CRR(1)
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BLUCPU MICROCODE

PG:

24-BIT ADDITION

CM: ADDITION PERFORMED BETWEEN REGISTERS

R12/R2/R3 AND R14/R4/R5

FRACTION RESULT IN R14 (4B)

EXPONENT RESULT IN R4 (UW)

SIGN RESULT IN R5 (UW)

N IS ROUND/TRUNCATE FLAG

V IS NOT USED

C =
Z =

6577 M

**- ADD.24
CM:
AR:

6600 M

Fx CM:
AR:
BR:

6601 M

Fx CM:
AR:
BR:

6602 M

**- COPY.24
CM:
AR:

6603 M

ool AR:

1 IF RESULT IS ZERO

1 IF ARGUMENT A OR B OR RESULT = 0O

000133 006200 164440 000600 000060

IS A ARGUMENT = 0 ?

R2B CC: 7Z=PZ,C=0,N=N,V=V PC: UW

000133 006400 110440 000600 000002
IF A ARGUMENT IS ZERO - B 1S RESULT

AND IF B=0, THEN A CLEAN ZERO WILL BE GENERATED
R4B CC: C=PZ,N=N,Z=Z,V=V PC: UW

CRN(Z)

000042 000000 030440 001600 000040
BRANCH IF B ARGUMENT IS NOT ZERO

CLEAR NORMALIZE SHIFT REGISTER (Q)

Q=0 PC: 4B

CBN(/C) [.+4]

000334 007472 030440 001600 000060

ELSE A IS THE RESULT

R14B=R12A PC: 4B

000334 006462 030440 000600 000060
R4B=R2A PC: UW

MICROASSEMBLER V02 15-24-BIT ADDITION

100000

130000

056605

100000

100000
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st

6604 M

** AR:
CC:

6605 M

** CM:
AR:
BR:

6606 M

ol CM:
AR:
BR:

6607 M

** CM:
AR:
CC:

6610 M

**- ADD.24A

000334 006563 167440 000600 000060 120000
R5B=R3A PC- UwW

C=0,Z=1,N=N,V=V BR: CRR(1)

000733 007200 030440 001600 000060 076645
ALIGN EXPONENTS

R12B=R12B,SRU(0) PC: 4B

CIN(1) [AL.24+1]

000161 006563 030440 000600 000060 076610
CHECK SIGNS OF ARGUMENTS / DO ADDITION
R5B XOR R3A PC: UW

CIN(1) [ADD.24A]

000433 007400 114440 001660 000060 056673
POST NORMALIZE / NORM.24 RETURNS TO CALLER
R14B=R14B,SRD(0),SQ(LSBR)  PC: 4B

C=PZ,N=N,V=V,Z=PZ BR: CBN(1) [NORM.24+2]

000133 006500 030440 000600 000013 056612
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 33 +

24-BIT ADDITION

CM: BRANCH IF SIGNS DIFFER
AR: R5B PC: UW

BR: CBN(N") [-+2]

6611 M 000301 007472 030440 001600 000060 130000
*r CM: ELSE COMPUTE SUM

AR: R14B=R14B+R12A+<0> PC: 4B

BR: CRN(1)
6612 M 000100 000000 030440 000200 000013 056614
ok CM: OPPOSITE SIGNS - DIDDLE A LITTLE

BR: CBN(N®) [-+2]

6613 M 000323 107200 030440 001600 000060 056615
falals CM: NEGATE R12
AR: R12B=-R12B-<1> PC: 4B

BR: CBN(1) [-+2]

6614 M 000323 107400 030440 001600 000060 100000
*r CM: NEGATE R14

AR: R14B=-R14B-<1> PC: 4B
6615 M 000301 007472 100440 001600 000060 100000
*r CM: COMPUTE RESULT

AR: R14B=R14B+R12A+<0> PC: 4B

CC: C=PN,N=N,V=V,Z=Z

6616 M 000542 006500 030440 000604 000040 130000
*x CM: SAVE SIGN OF RESULT

AR: R5B=0,SRD(C) PC: UW

BR: CRN(/C)
6617 M 000323 107400 030440 001600 000060 130000
o CM: GET MAGNITUDE

AR: R14B=-R14B-<1> PC: 4B
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BLUCPU MICROCODE MICROASSEMBLER V02 15-24-BIT MULTIPLY ROUTINE
PG: 24-BIT MULTIPLY ROUTINE
CM: MULTIPLICAND IN R12 (4B)

MULTIPLIER IN R14 (4B)

RESULT LEFT IN R14 (4B) NORMALIZED
EXPONENT RESULT IN R4 (UW)

SIGN RESULT IN R5 (UW)

RESULT 1S ROUNDED(N=1)/TRUNCATED(N=0)

V AND Z NOT EFFECTED, C USED

6620 M 155137 000000 000030 000200 000060 100000
**: MUL.24

AR: CNTR=[+30]

6621 M 000533 007400 000440 001600 000060 100000
falals CM: PRESHIFT MULTIPLIER

AR: R14B=R14B,SRD(0) PC: 4B

CC: C=LSBR,Z=Z,V=V,N=N

6622 M 000033 007400 030440 001600 000060 100000
*r CM: LOAD MULTIPLIER

AR: Q=R14B PC: 4B
6623 M 000342 007400 030440 001600 000060 100000
*r CM: INITIALIZE RESULT

AR: R14B=0 PC: 4B
6624 M 000401 007472 140440 045660 000077 100000
*r CM: DO 24-BITS OF MULTIPLY

AR: R14B=R14B+R12A+<0>,SRD(0),SQ(LSBR) PC: 4B,MM,CCL

CC: C=LSBQ,V=V,N=N,z=Z BR: CNR(/CNTR)
6625 M 000133 007400 100440 001400 000060 100000
*x CM: CHECK MOST SIGNIFICANT BIT

AR: R14B CC: C=PN,N=N,Z=Z,V=V PC: 3B
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st

*x -

6627 M

Kk -

6630 M

*x -

6631 M

Kk -

6632 M

*x -

CM:
AR:

BR:

CM:
AR:

BR:

CM:
AR:

CC:

CM:
AR:

CC:

CM:

CONDITIONALLY UPDATE B ARGUMENT EXPONENT
R4B=R4A-[+200]-<C> PC: UW
CBN(C) [.+2]

000633 007400 030440 001603 000043

056631

NORMALIZE (SHIFT LEFT) / BRANCH IF TRUNCATING RESULT

R14B=R14B,SRU(MSBQ),SQ(0) PC: 4B
CBN(/N) [-+2]

000132 000000 100440 001600 000003
DO ROUNDING IF NEEDED

Q PC: 4B

C=PN,N=N,V=V,Z=Z  BR: CJIN(N) [NORM.24A]

000361 006563 160440 000600 000060
COMPUTE SIGN OF RESULT / CLEAR C
R5B=R5B XOR R3A PC: Uw

C=0,Z=Z,N=N, V=V

000301 006462 030440 000600 000060
COMPUTE EXPONENT

076705

100000

130000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 34 +

24-BIT MULTIPLY ROUTINE

AR: R4B=R4B+R2A+<0> PC: UW

BR: CRN(1)
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BLUCPU MICROCODE MICROASSEMBLER V02 15-24-BIT DIVISION ROUTINE
PG: 24-BIT DIVISION ROUTINE
CM: DIVIDEND IN R12 (4B)

DIVISOR IN R14 (4B)

RESULT LEFT IN R14 (4B) NORMALIZED
REMAINDER LEFT IN R12

EXPONENT RESULT IN R4 (UW)

SIGN RESULT IN R5 (UW)

RESULT 1S ROUNDED(N=1)/TRUNCATED(N=0)
V AND Z NOT EFFECTED, C USED

6633 M 155137 000000 000032 000200 000060 100000
**: DIV.24

CM: PRESET LOOP COUNTER

AR: CNTR=[+32]

6634 M 000111 007472 100440 001600 000060 100000
*x CM: CHECK DIVISOR > DIVIDEND
AR: R14B-R12A-<0> PC: 4B

CC: C=PN,N=N,Z=Z,V=V

6635 M 000311 116462 160440 000600 000040 056637
*r CM:- CONDITIONAL EXPONENT UPDATE

AR: R4B=R4B-R2A-</C> PC: UW

CC: C=0,N=N,Z=Z,V=V BR: CBN(/C) [-+2]
6636 M 000733 007400 030440 001600 000060 100000
*x CM: SHIFT DIVISOR

AR: R14B=R14B,SRU(0) PC: 4B

6637 M 000601 117274 100440 047620 000077 100000
*x CM: EXECUTE 26. CYCLES

IF C=0 A SUBTRACTION 1S DONE

IF C=1 AN ADDITION IS DONE

ONE EXTRA BIT IS COMPUTED

RESULT = /Q
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6640 M

Kk -

6641 M

*x -

6642 M

*xk -

6643 M

*x -

AR:
PC:

BR:

CM:
AR:

CC:

CM:

AR:

CM:
AR:

CC:

CM:

AR:

R12B=R12B+R14A+</C>,SRU(0) , SQ(MSBR)
4B, MNR, CCL CC: C=PN,N=N,Z=Z,V=V

CNR(/CNTR)

000572 007400 000440 001600 000003
GET RESULT / ROUND IF NEEDED

R14B=/Q,SRD(0) PC: 4B

C=LSBR,N=N,Z=Z,V=V BR: CJIN(N) [NORM.24A]

150345 007474 000377 000600 000060
MASK JUNK
R14B=R14A AND [+377] PC: UW

000361 006563 160440 000600 000060
COMPUTE SIGN OF RESULT / CLEAR C
R5B=R5B XOR R3A PC: UW

C=0,N=N,Z=2Z,V=V

150325 106464 000200 000600 000060
COMPUTE EXPONENT
R4B=[+200]-R4A-<1> PC: UW

076705

100000

100000

130000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 35 +

24-BIT DIVISION ROUTINE

BR: CRN(1)
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BLUCPU MICROCODE MICROASSEMBLER V02 15-24-BIT OPERAND ALIGNMENT
PG: 24-BIT OPERAND ALIGNMENT

CM: ARGUMENTS PRESHIFTED ONE BIT (*2)
C IS USED

N,V, AND Z NOT USED

6644 M 000733 007200 030440 001600 000060 100000
**: AL.24
CM: PRESHIFT FRACTIONS

AR: R12B=R12B,SRU(0) PC: 4B

6645 M 000733 007400 030440 001600 000060 100000
*x AR: R14B=R14B,SRU(0) PC: 4B
6646 M 001111 106462 030440 000600 000060 100000
falals CM: COMPUTE EXPONENT DIFFERENCE

AR: D=R4B-R2A-<1> PC: UW
6647 M 005337 007100 100440 000600 000012 130000
*x CM: RETURN IF ALIGNED

AR: CNTR;R11B=D PC: UW

CC: C=PN,N=N,Z=Z,V=V BR: CRN(Z")

6650 M 150305 117171 000020 006600 000000 056661
o CM: BRANCH IF A > B (IE. CNTR < 0)

CM: IF C=0 THEN R11A-[+20]-<1> IS COMPUTED

CM: IF C=1 THEN R11A+[+20]+<0> IS COMPUTED

AR: R11B=R11A+[+20]+</C> PC: UW,MNR

BR: CBN(C) [AL.24B]

6651 M 000334 006264 160440 000600 000053 056653
*x: AL.24A

CM: BRANCH IF 16. OR MORE SHIFTS NEEDED

AR: R2B=R4A PC: UW

CC: C=0,N=N,Z=Z,V=V BR: CBN(/N") [.+2]
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*x -

6653 M

Kk -

6654 M

Kk -

6655 M

*xk -

6656 M

*x -

CM:
AR:

BR:

CM:

AR:

CM:
AR:

CC:

CM:

AR:

CM:
AR:

BR:

DO SHIFTS

R12B=R12B,SRD(0)

CRR(/CNTR)

150115 000071

PC: 4B,CCL

000010 000600

CHECK 1F MORE THAN 24. SHIFTS NEEDED

R11A-[+10]-<0>
005134 000071
BRANCH IF MORE
CNTR=R11A
C=PZ,N=N,Z=2,V=V
001242 007272
DO 16. BIT SHIFT

R12B=0,D=R12A

000337 007200
BRANCH IF MORE TO DO
R12B=D

CBN(/C) [AL.24A+1]

PC:- UW
110440 000600

PC: Uw

BR: CBN(/N") [.+4]

030440 000600
PC: UW
030440 000200

PC: LW

000060

000053

000060

000040

100000

056660

100000

056652
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BLUCPU MICROCODE

24-BIT OPERAND ALIGNMENT

6657 M

ool CM:
BR:

6660 M

ool CM:
AR:
BR:

6661 M

**- AL.24B
CM:
AR:
BR:

6662 M

*x CM:
AR:
BR:

6663 M

ool CM:
AR:

6664 M

ool CM:
AR:
CC:

6665 M

Fx CM:
AR:

6666 M

000100 000000
ELSE FINISHED
CRR(1)
000342 007200
CLEAR WORD
R12B=0

CRR(1)

000334 006462

030440 000200
030440 001600
PC: 4B

030440 000600

BRANCH IF 16. OR MORE SHIFTS NEEDED

R4AB=R2A
CBN(BLE®) [.+2]
000533 007400
DO SHIFTS
R14B=R14B,SRD(0)
CRR(/CNTR)

150105 000071

PC: UW

030440 041600
PC: 4B,CCL
000010 000600

CHECK IF MORE THAN 24. SHIFTS NEEDED

R11A+[+10]+<0>
005134 000071
BRANCH IF MORE
CNTR=R11A
C=PZ,N=N,Z=Z,V=V
001242 007474
DO 16. BIT SHIFT
R14B=0,D=R14A

000337 007400

PC: UW
110440 000600

PC: UW

BR: CBN(N") [-+4]

030440 000600
PC: UW
030440 000200

000060

000060

000017

000077

000060

000013

000060

000040

MICROASSEMBLER V02 15-0ct-2007 16:18:43 PAGE

120000

120000

056663

120000

100000

056670

100000

056662

36 +
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6667 M

*x -

6670 M

*x -

AR:

BR:

CM:

BR:

CM:
AR:

BR:

R14B=D

CBN(/C) [AL.24B+1]

000100 000000
ELSE FINISHED
CRR(1)

000342 007400
CLEAR WORD
R14B=0

CRR(1)

PC: LW

030440

030440

PC: 4B

000200

001600

000060

000060

120000

120000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-24-BIT POST NORMALIZATION
PG: 24-BIT POST NORMALIZATION
CM: EXPECTS ARGUMENTS PRESHIFTED (*2)

SET N=1 FOR ROUNDING

OR N=0 FOR TRUNCATING
C,Z=1 IF RESULT IS ZERO
V NOT USED

6671 M 000042 000000 030440 001600 000060 100000
**: NORM.24

CM: CLEAR SHIFTING REGISTER

AR: Q=0 PC: 4B
6672 M 000433 007400 114440 001660 000060 100000
o CM: PRESHIFT / CHECK FOR ZERO

AR: R14B=R14B,SRD(0),SQ(LSBR) PC: 4B

CC: C=PZ,z=PZ,V=V,N=N

6673 M 155137 000000 000003 000200 000002 130000
*x s CM: PRESET SHIFT COUNTER / RETURN ON ZERO
AR: CNTR=[+3] BR: CRN(Z)

6674 M 000433 007400 167040 001660 000060 100000
*x CM: PRESHIFT
AR: R14B=R14B,SRD(0),SQ(LSBR) PC: 4B

CC: 7z=0,C=0,N=N,V=V

6675 M 001132 000000 030440 000600 000060 100000
*x CM: GET Q REGISTER BITS INTO POSITION

AR: D=Q PC: UW
6676 M 010037 000000 030440 000600 000060 100000
*x AR: Q=DSWB PC: UW
6677 M 000633 007400 100440 041423 000000 100000
*x CM:z SHIFT UNTIL A "1" BIT FOUND

Page 129



bluxhi.lst

CC:

6700 M

AR:

6701 M

CC:

6702 M

AR:

6703 M

ol CM:
AR:
CC:

6704 M

C=MSBR,N=N,V=V,Z=Z

000433 007400 030440

= TWO RESTORING SHIFTS

R14B=R14B,SRD(LSBQ), SQ(LSBR)

000433 007400 000440

: R14B=R14B,SRD(LSBQ),SQ(LSBR)

C=LSBR,N=N,Z=Z,V=V

141137 000000 030440

= ADJUST EXPONENT

BRANCH IF ROUNDING
D=CNTR BR: CBN(N) [-+2]

030305 006464 167040
COMPUTE EXPONENT AND RETURN
R4B=R4A+DSX7+<0>

C=0,Z=0,N=N, V=V

030305 006464 037040

BR:

001467

PC:

001467

PC:

000200

000600

PC: UW

BR: CRN(1)

000600

CNR(C)

000060

3B

000060
3B

000003

000060

000040

100000

100000

056704

130000

130000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 37 +

24-BIT POST NORMALIZATION

ool CM: COMPUTE EXPONENT
AR: R4B=R4A+DSX7+<0> PC: UW

CC: C=C,Z=0,N=N,V=V BR: CRN(/C)

6705 M 000303 017400 137040 001400 000040 130000
**: NORM.24A

CM: AND ROUND RESULT

AR: R14B=R14B+<C> PC: 3B

CC: C=PC,Z=0,N=N,V=V BR: CRN(/C)

6706 M 000303 016400 167040 000600 000040 130000
*x CM:- CONDITIONAL UPDATE B EXPONENT

AR: R4B=R4B+<C> PC: UW

CC: C=0,Z=0,N=N,V=V BR: CRN(/C)
6707 M 000533 007400 030440 001401 000060 130000
*x CM: NORMALIZE RESULT

AR: R14B=R14B,SRD(1) PC: 3B
BR: CRN(1)

Page 131



bluxhi.lst

BLUCPU MICROCODE

PG: 56-BIT ADDITION

CM: ADDITION PERFORMED BETWEEN REGISTERS

R12/R13/R2/R3 AND R14/R15/R4/R5

FRACTION RESULT IN R14/R15 (8B)

EXPONENT RESULT IN R4 (UW)

SIGN RESULT IN R5 (UW)

RESULT 1S ROUNDED(N=1)/TRUNCATED(N=0)

V NOT USED

C=1 IF RESULT 1S ZERO

Z=1 IF ARGUMENT A OR B OR RESULT = 0
6710 M 000134 000062 164440 000600 000060
**: ADD.56

CM: IS A ARGUMENT = 0 ?

AR: R2A CC: z=PZ,C=0,N=N,V=V  PC: UW
6711 M 000133 006400 110440 000600 000002
o CM: IF A ARGUMENT IS ZERO - B IS RESULT

AND IF B=0, THEN A CLEAN ZERO WILL BE GENERATED

AR: R4B CC: C=PZ,N=N,Z=Z,V=V  PC: UW

BR: CRN(Z)
6712 M 000042 000000 030440 001600 000040
% CM: BRANCH IF B ARGUMENT IS NOT ZERO

CLEAR NORMALIZE SHIFT REGISTER (Q)

AR: Q=0 PC: 4B

BR: CBN(/C) [-+2]
6713 M 000334 007573 030440 001600 000060
**: COPY.56

CM: ELSE A IS THE RESULT

AR: R15B=R13A PC: 4B

BR: CBN(1) [COPY.24]
6714 M 000733 007300 100440 001600 000060

MICROASSEMBLER V02 15-56-BIT ADDITION

100000

130000

056714

056602

077001
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st

6715 M

*x -

6716 M

Kk -

6717 M

**: ADD.56A

6720 M

*x -

AR:

CC:

CM:
AR:

BR:

CM:
AR:

CC:

CM:
AR:

BR:

CM:

R13B=R13B,SRU(0) PC: 4B
C=MSBR,N=N,Z=Z,V=V BR: CIN(1) [AL.56+1]

000161 006563 030440 000600 000060
CHECK SIGNS OF ARGUMENTS / DO ADDITION
R5B XOR R3A PC: UW

CIN(1) [ADD.56A]

000333 007400 034440 001600 000060
POST NORMALIZE / NORM.56 RETURNS TO CALLER
R14B=R14B PC: 4B

Z=PZ,C=C,N=N,V=V  BR: CBN(1) [NORM.56+2]

000133 006500 030440 000600 000013

BRANCH IF SIGNS DIFFER

R5B PC: Uw

CBN(N®) [.+3]

000301 007573 030440 001600 000060
ELSE COMPUTE SUM

076717

057053

056722

100000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-Oct-2007 16:18:43 PAGE 38 +

56-BIT ADDITION

AR: R15B=R15B+R13A+<0> PC: 4B

6721 M 000301 057472 030440 001600 000060 130000
Fx AR: R14B=R14B+R12A+<C"> PC: 4B

BR: CRN(1)
6722 M 000100 000000 030440 000200 000013 056725
** - CM: OPPOSITE SIGNS - DIDDLE A LITTLE

BR: CBN(N") [-+3]

6723 M 000323 107300 030440 001600 000060 100000
*r CM: NEGATE A

AR: R13B=-R13B-<1> PC: 4B
6724 M 000323 057200 030440 001600 000060 056727
*r AR: R12B=-R12B-<C*"> PC: 4B

BR: CBN(1) [-+3]

6725 M 000323 107500 030440 001600 000060 100000
*x CM:= NEGATE B

AR: R15B=-R15B-<1> PC: 4B
6726 M 000323 057400 030440 001600 000060 100000
*x AR: R14B=-R14B-<C*"> PC: 4B
6727 M 000301 007573 030440 001600 000060 100000
*x CM: COMPUTE RESULT

AR: R15B=R15B+R13A+<0> PC: 4B

6730 M 000301 057472 100440 001600 000060 100000
*x AR: R14B=R14B+R12A+<C"> PC: 4B

CC: C=PN,N=N,Z=Z,V=V

6731 M 000542 006500 030440 000604 000040 130000
*x CM: SAVE SIGN OF RESULT
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BR:

6732 M

AR:

6733 M

BR:

CRN(/C)

000323 107500

= GET MAGNITUDE

R15B=-R15B-<1>

000323 057400

: R14B=-R14B-<C">

CRN(1)

030440

PC: 4B

030440

PC: 4B

001600

001600

000060

000060

100000

130000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-56-BIT MULTIPLICATION
PG: 56-BIT MULTIPLICATION
CM: MULTIPLICAND IN R12/R13 (8B)

MULTIPLIER IN R14/R15 (8B)
FRACTION RESULT IN R14/R15 (8B)
32-BIT TRUNCATION LEFT IN Q
EXPONENT RESULT IN R4 (UW)

SIGN RESULT IN R5 (UW)

R11 (4B) USED AS A TEMPORARY
RESULT ROUNDED(N=1)/TRUNCATED(N=0)
C USED

N,Z,V NOT USED

6734 M 155137 000000 000040 000200 000060 100000
**: MUL.56

CM: SET UP FOR FIRST 32-BIT MULTIPLICATION

AR: CNTR=[+40]

6735 M 000334 007174 030440 001600 000060 100000
*x CM: SAVE HIGH ORDER MULTIPLIER

AR: R11B=R14A PC: 4B
6736 M 000342 007400 030440 001600 000060 100000
*x CM:z INITIALIZE RESULT

AR: R14B=0 PC: 4B
6737 M 000533 007500 000440 001600 000060 100000
falals CM: PRESHIFT MULTIPLIER

AR: R15B=R15B,SRD(0) PC: 4B
CC: C=LSBR,N=N,V=V,zZ=Z

6740 M 000033 007500 030440 001600 000012 056742
*x CM: LOAD LOW ORDER MULTIPLIER / SKIP IF ZERO
AR: Q=R15B PC: 4B

BR: CBN(Z") [-+2]
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ol CM:
AR:
BR:
6742 M
AR:
6743 M
AR:
CC:
6744 M
ol CM:
AR:
BR:
6745 M
AR:

AND GO DO 32 BITS OF MULTIPLY
R15B=0 PC: 4B

CIN(1) [MUL.56A]

155137 000000 000030 000200

: SET UP FOR LAST 24 BITS OF MULTIPLY

CNTR=[+30]

000533 007100 000440 001600

: PRESHIFT MULTIPLIER

R11B=R11B,SRD(0) PC: 4B

C=LSBR,N=N,Z=7Z,V=V

000033 007100 030440 001600
DO LAST 24 BITS OF MULTIPLY

Q=R11B PC: 4B

CIN(1) [MUL.56A]

000133 007400 100440 001400

: CHECK MSB OF RESULT

R14B PC: 3B

000060

000060

000060

000060

100000

100000

076755

100000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 39 +

56-BIT MULTIPLICATION

CC: C=PN,N=N,Z=Z,V=V

6746 M 150315 016464 000200 000600 000000 056751
o CM: CONDITIONALLY UPDATE EXPONENT AND FRACTION

AR: R4B=R4A-[+200]-<C> PC: UW

BR: CBN(C) [-+3]

6747 M 000633 007500 100440 001603 000060 100000
*x AR: R15B=R15B,SRU(MSBQ),SQ(0)

CC: C=MSBR,N=N,Z=Z,V=V PC: 4B

6750 M 000733 007400 030440 001604 000043 056752
*x CM: BRANCH IF TRUNCATING

AR: R14B=R14B,SRU(C) PC: 4B

BR: CBN(/N) [-+2]

6751 M 000132 000000 100440 001600 000003 077100
*r CM: DO ROUNDING IF REQUIRED
AR: Q PC: 4B

CC: C=PN,N=N,Z=Z,V=V  BR: CJIN(N) [NORM.56A]

6752 M 000361 006563 160440 000600 000060 100000
*x CM: COMPUTE SIGN OF RESULT
AR: R5B=R5B XOR R3A PC: UW

CC: C=0,N=N,z=2Z,V=V

6753 M 000301 006462 030440 000600 000060 130000
*x: CM: COMPUTE EXPONENT / FINISHED

AR: R4B=R4B+R2A+<0> PC: UwW

BR: CRN(1)
6754 M 000433 007500 140440 041664 000077 130000
*x: CM: RETURN IF CNTR = O

AR: R15B=R15B,SRD(C),SQ(LSBR) PC: 4B,CCL
CC: C=LSBQ,N=N,Z=Z,V=V BR: CRN(/CNTR)
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6755 M

**: MUL.56A
CM:
AR:

6756 M

*x CM:
AR:
CC:

000301 007573 030440 005600

LOW 32 BIT SUM

R15B=R15B+R13A+<0> PC: 4B,MM

000501 057472 000440 005600
HIGH 32 BIT SUM
R14B=R14B+R12A+<C">,SRD(0) PC: 4B,MM

C=LSBR,N=N,Z=Z,V=V BR: CBN(1) [.-2]

000060

000060

100000

056754
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BLUCPU MICROCODE MICROASSEMBLER V02 15-56-BIT DIVISION ROUTINE
PG: 56-BIT DIVISION ROUTINE
CM: DIVIDEND IN R12/R13 (8B)

DIVISOR IN R14/R15 (8B)

FRACTION RESULT IN R14/R15 (8B)
EXPONENT RESULT IN R4 (UW)

SIGN RESULT IN R5 (UW)

RESULT ROUNDED(N=1)/TRUNCATED(N=0)

Z NOT USED

C USED

V SET =1
6757 M 155137 000000 000032 000200 000060 100000
**: DIV.56

CM: PRESET COUNTER

AR: CNTR=[+32]

6760 M 000111 007573 030440 001600 000060 100000
*x CM: CHECK DIVISOR > DIVIDEND

AR: R15B-R13A-<0> PC: 4B
6761 M 000111 057472 100440 001600 000060 100000
*x AR: R14B-R12A-<C*"> PC: 4B

CC: C=PN,N=N,Z=Z,V=V

6762 M 150315 116464 000200 000600 000040 056765
*x CM:- CONDITIONAL EXPONENT UPDATE
AR: R4B=R4A-[+200]-</C> PC: UW

BR: CBN(/C) [-+3]

6763 M 000733 007500 100440 001600 000060 100000
*x CM: SHIFT DIVISOR
AR: R15B=R15B,SRU(0) PC: 4B

CC: C=MSBR,N=N,Z=Z,V=V

6764 M 000733 007400 030440 001604 000060 100000
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st

6765 M

*x -

6766 M

Kk -

6767 M

*x -

6770 M

*x -

6771 M

*x -

CM:
AR:

CC:

CM:

AR:

CM:

AR:

CM:
AR:

CC:

AR:

000711 107375 160600 001600 000060
EXECUTE 26. CYCLES

R13B=R13B-R15A-<1>,SRU(0) PC: 4B
C=0,V=PN,N=N,Z=Z  BR: CJIN(1) [DIV.56A+1]

000372 007100 030440 001600 000060
SAVE BITS COMPUTED

R11B=/Q PC: 4B

155137 000000 000040 000200 000060
DO REMAINING 32. BITS

CNTR=[+40] BR: CJN(1) [DIV.56A]

000534 007471 000440 001600 000060
DO A RIGHT SHIFT TO GET RESULT AND ROUNDING BIT
R14B=R11A,SRD(0) PC: 4B

C=LSBR,N=N,Z=7Z,V=V

000572 007500 000440 001604 000060

R15B=/Q, SRD(C) PC: 4B

076777

100000

076776

100000

100000
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BLUCPU M
56-BIT D

6772 M

*x -

6773 M

Kk -

6774 M

*xk -

6775 M

Kk -

6776 M

Kk -

DIV.

6777 M

Kk -

1CROCODE
IVISION ROUTINE

CC: C=LSBR,N=N,Z=Z,V=V

MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 40 +

150345 007474 000377 000600 000003 077100
CM: MASK JUNK / ROUND IF REQUIRED
AR: R14B=R14A AND [+377] PC: UW
BR: CJIN(N) [NORM.56A]

000361 006563 160440 000600 000060 100000
CM: COMPUTE SIGN OF RESULT
AR: R5B=R5B XOR R3A PC: UW
CC: C=0,N=N,Z=Z,V=V

000321 106462 030440 000600 000060 130000
CM: COMPUTE EXPONENT / FINISHED
AR: R4B=R2A-R4B-<1> PC: UW
BR: CRN(1)

000633 007200 100440 041624 000077 130000
CM: RETURN IF CNTR=0
AR: R12B=R12B,SRU(C),SQ(MSBR)  PC: 4B,CCL
CC: C=MSBR,N=N,Z=Z,V=V BR: CRN(/CNTR)

000701 117375 030600 007600 000060 100000
56A
CM: LOW 32. BIT OPERATION
AR: R13B=R13B+R15A+</C>,SRU(0) PC: 4B,MNR
CC: C=C,V=PN,N=N,Z=Z

000301 057274 020760 007600 000060 056775
CM: HIGH 32. BIT OPERATION
AR: R12B=R12B+R14A+<C"> PC: 4B,MNR

CC: C=V,V=1,N=N,zZ=Z

BR: CBN(1) [--2]
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BLUCPU MICROCODE MICROASSEMBLER V02 15-56-BIT OPERAND ALIGNMENT
PG: 56-BIT OPERAND ALIGNMENT
CM: ARGUMENTS PRESHIFTED ONE BIT (*2)

R11 (UW) USED AS TEMPORARY
C IS USED
N,V,Z NOT USED

7000 M 000733 007300 100440 001600 000060 100000
**: AL.56

CM: PRESHIFT FRACTIONS

AR: R13B=R13B,SRU(0) PC: 4B

CC: C=MSBR,N=N,Z=Z,V=V

7001 M 000733 007200 030440 001604 000060 100000
*x AR: R12B=R12B,SRU(C) PC: 4B
7002 M 000733 007500 100440 001600 000060 100000
falals AR: R15B=R15B,SRU(0) PC: 4B

CC: C=MSBR,N=N,Z=Z,V=V

7003 M 000733 007400 030440 001604 000060 100000
*x AR: R14B=R14B,SRU(C) PC: 4B
7004 M 001111 106462 030440 000600 000060 100000
*x CM: COMPUTE EXPONENT DIFFERENCE

AR: D=R4B-R2A-<1> PC: UW
7005 M 005337 007100 100440 000600 000012 130000
*x CM: RETURN IF ALIGNED

AR: CNTR;R11B=D PC: UW

CC: C=PN,N=N,Z=Z,V=V BR: CRN(Z")

7006 M 150305 117171 000020 006600 000000 057030
*x CM: BRANCH IF A>B (IE. CNTR < 0)
CM: IF C=0 THEN R11A-[+20]-<1> 1S COMPUTED

CM: IF C=1 THEN R11A+[+20]+<0> IS COMPUTED
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BR:
7007 M
**- AL_56A
CM:
AR:
BR:
7010 M
AR:
CC:
7011 M
ol CM:
AR:
BR:
7012 M
CC:

CBN(C) [AL.56B]

000334 006264 030440 000600 000053

BRANCH IF 16. OR MORE SHIFTS REQUIRED

R2B=R4A PC: UW

CBN(/N*) [-+4]

000533 007200 000440 001600 000060

- ELSE DO SHIFTS

R12B=R12B, SRD(0) PC: 4B

C=LSBR,N=N,Z=7Z,V=V

000533 007300 030440 041604 000077
RETURN IF FINISHED

R13B=R13B,SRD(C) PC: 4B,CCL

CRN(/CNTR)

000533 007200 000440 001600 000060

: R12B=R12B,SRD(0) PC: 4B

C=LSBR,N=N,Z=Z,V=V BR: CBN(1) [.-1]

057013

100000

130000

057011
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 41 +

56-BIT OPERAND ALIGNMENT

7013 M 151215 107171 000020 000600 000060 100000
*x CM: CHECK IF 32. OR MORE SHIFTS REQUIRED

AR: R11B=R11A-[+20]-<1>,D=R11A PC: UW

7014 M 005137 000000 110440 000200 000053 057022
*x CM: SET COUNTER / BRANCH IF MORE
AR: CNTR=D CC: C=PZ,N=N,Z=Z,V=V

BR: CBN(/N") [.+6]

7015 M 001242 007272 030440 000600 000060 100000
*x CM: ELSE DO 16. BIT SHIFT

AR: R12B=0,D=R12A PC: UW
7016 M 001237 007272 030440 000200 000060 100000
*x AR: R12B=D,D=R12A PC: LW
7017 M 001237 007373 030440 000600 000060 100000
*x AR: R13B=D,D=R13A PC: UW
7020 M 000337 007300 030440 000200 000040 057010
*x AR: R13B=D PC: LW

BR: CBN(/C) [AL.56A+1]

7021 M 000100 000000 030440 000200 000060 120000
*x BR: CRR(1)
7022 M 150115 000071 000030 000600 000060 100000
*x CM: CHECK IF MORE THAN 56. SHIFTS REQUIRED

AR: R11A-[+30]-<0> PC: UW
7023 M 005134 000071 110440 000600 000053 057025
*x CM: BRANCH IF MORE

AR: CNTR=R11A PC: UwW

CC: C=PZ,N=N,Z=Z,V=V  BR: CBN(/N") [.+2]
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7024 M
AR:
BR:
7025 M
** CM:
AR:
CC:
7026 M
AR:
CC:
7027 M
ol CM:
AR:
BR:
7030 M

000334 007372 030440 001600

= ELSE DO 32. BIT SHIFT

R13B=R12A PC: 4B
CBN(1) [-+2]

000342 007300 170440 001600
ZERO 1F MORE
R13B=0 PC: 4B

C=1,N=N,Z=2Z,V=V

000342 007200 160440 001600

: CLEAR UPPER 32. BITS

R12B=0 PC: 4B
C=0,N=N,Z=7Z,V=V BR: CRN(C)

150315 107171 000020 000600
CHECK IF 16. OR MORE SHIFTS LEFT
R11B=R11A-[+20]-<1> PC: UW

CBN(1) [AL.56A]

000334 006462 030440 000600

000060

000060

000000

000060

000017

057026

100000

130000

057007

057034
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0ct-2007

56-BIT OPERAND ALIGNMENT

16:18:43 PAGE 41 +

**: AL.56B

CM: BRANCH IF 16. OR MORE SHIFTS NEEDED

AR: R4B=R2A PC: UwW

BR: CBN(BLE®") [-+4]
7031 M 000533 007400 000440 001600 000060 100000
*x CM: ELSE DO SHIFTS

AR: R14B=R14B,SRD(0) PC: 4B

CC: C=LSBR,N=N,Z=Z,V=V
7032 M 000533 007500 030440 041604 000077 130000
*x CM: RETURN IF FINISHED

AR: R15B=R15B,SRD(C) PC: 4B,CCL

BR: CRN(/CNTR)
7033 M 000533 007400 000440 001600 000060 057032
*x: AR: R14B=R14B,SRD(0) PC: 4B

CC: C=LSBR,N=N,Z=Z,V=V BR: CBN(1) [--11]
7034 M 151205 007171 000020 000600 000060 100000
*x CM: CHECK IF 32. OR MORE SHIFTS NEEDED

AR: R11B=R11A+[+20]+<0>,D=R11A PC: UW
7035 M 005137 000000 110440 000200 000017 057043
*x CM: SET COUNTER / BRANCH IF 32. OR MORE

AR: CNTR=D

CC: C=PZ,N=N,Zz=Z,V=V BR: CBN(BLE®") [-+6]
7036 M 001242 007474 030440 000600 000060 100000
*x CM: ELSE DO 16. BIT SHIFT

AR: R14B=0,D=R14A PC: UwW
7037 M 001237 007474 030440 000200 000060 100000
*x AR: R14B=D,D=R14A PC: LW
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st

*x -

7041 M

Kk -

7042 M

Kk -

7043 M

*x -

7044 M

*x -

7045 M

KKk -

AR:

AR:

BR:

BR:

CM:

AR:

CM:
AR:

CC:

CM:

AR:

R15B=D,D=R15A PC: Uw

000337 007500 030440 000200
R15B=D PC: LW

CBN(/C) [AL.56B+1]

000100 000000 030440 000200
CRR(1)

150105 000071 000030 000600
CHECK IF MORE THAN 56. SHIFTS NEEDED

R11A+[+30]+<0> PC: UW

005134 000071 110440 000600
BRANCH IF MORE
CNTR=R11A PC: UW

C=PZ,N=N,Z=Z,v=V  BR: CBN(N") [.+2]

000334 007574 030440 001600
ELSE DO 32. BIT SHIFT

R15B=R14A PC: 4B

000040

000060

000060

000013

000060

057031

120000

100000

057046

057047
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 41 +

56-BIT OPERAND ALIGNMENT

BR: CBN(1) [-+2]

7046 M 000342 007500 170440 001600 000060 100000
*x CM: CLEAR ARGUMENT
AR: R15B=0 PC: 4B

CC: C=1,N=N,ZzZ=Z,V=V

7047 M 000342 007400 160440 001600 000000 130000
*x AR: R14B=0 PC: 4B

CC: C=0,N=N,Zz=Z,V=V BR: CRN(C)
7050 M 150305 007171 000020 000600 000060 057030
*x CM: CHECK IF 16. OR MORE SHIFTS NEEDED

AR: R11B=R11A+[+20]+<0> PC: UW

BR: CBN(1) [AL.56B]
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BLUCPU MICROCODE MICROASSEMBLER V02 15-56-BIT POST NORMALIZATION
PG: 56-BIT POST NORMALIZATION

CM: EXPECTS ARGUMENTS PRESHIFTED (*2)
V NOT USED

C,Z =1 IF RESULT = O

RESULT 1S ROUNDED(N=1)/TRUNCATED(N=0)

7051 M 000042 000000 030440 001600 000060 100000
**: NORM.56

CM: CLEAR SHIFTING REGISTER

AR: Q=0 PC: 4B
7052 M 000333 007400 034440 001600 000060 100000
*x CM: CHECK FOR ZERO RESULT

AR: R14B=R14B PC: 4B

CC: Z=PZ,C=C,N=N,V=V

7053 M 000333 007500 036040 001600 000042 057065
*x CM: BRANCH IF HIGH ORDER NOT ZERO
AR: R15B=R15B PC: 4B

CC: Z=PZAZ,C=C,N=N,V=V BR: CBN(/Z) [.+12]

7054 M 000132 000000 036040 001600 000060 100000
*x CM: CHECK LOWEST ORDER
AR: Q PC: 4B

CC: Z=PZAZ,C=C,N=N,V=V

7055 M 001132 000000 170440 000600 000002 130000
*x CM: RETURN IF RESULT = O

AR: D=Q PC: UW

CC: C=1,N=N,ZzZ=Z,V=V BR: CRN(Z)
7056 M 001237 007575 030440 000200 000060 100000
*x CM: ELSE DO A 16. BIT SHIFT

AR: R15B=D,D=R15A PC: LW
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ool AR:

7060 M

CC:

7061 M

AR:

7062 M

BR:

7063 M

7064 M

ol CM:
AR:
BR:

R15B=D,D=R15A PC: Uw

000337 007400 164440

: R14B=D PC: LW

Z=PZ,C=0,N=N, V=V

001132 000000 030440

: MOVE Q REGISTER BITS

D=Q PC: LW

000037 000000 030440

1 Q=D PC: UW

CBN(Z") [-+2]

000042 000000 030440

1 Q=0 PC: LW

150315 106464 000020
UPDATE EXPONENT
R4B=R4A-[+20]-<1> PC: UW

CBN(1) [NORM.56+2]

000200

000200

000600

000200

000600

000060

000060

000012

000060

000060

100000

100000

057064

100000

057053
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 42 +

56-BIT POST NORMALIZATION

7065 M 155137 000000 000002 000200 000060 100000
*x CM: PRESET COUNTER
AR: CNTR=[+2]

7066 M 000533 007400 000440 001600 000060 100000
*x CM: PRESIFT TWICE

AR: R14B=R14B,SRD(0) PC: 4B

CC: C=LSBR,N=N,Z=Z,V=V

7067 M 000433 007500 167440 001664 000042 057066
o AR: R15B=R15B,SRD(C),SQ(LSBR)  PC: 4B

CC: Zz=1,C=0,N=N,V=V BR: CBN(/Z) [--1]
7070 M 000633 007500 100440 001603 000000 057072
o CM: SHIFT UNTIL A 1" BIT FOUND

AR: R15B=R15B,SRU(MSBQ),SQ(0) PC: 4B
CC: C=MSBR,N=N,Z=Z,V=V BR: CBN(C) [-+2]

7071 M 000733 007400 100440 041404 000060 057070
*x AR: R14B=R14B,SRU(C) PC: 3B,CCL
CC: C=MSBR,N=N,Z=Z,V=V BR: CBN(1) [--1]

7072 M 000433 007500 030440 001664 000060 100000
*x CM: RESTORING SHIFTS
AR: R15B=R15B,SRD(C),SQ(LSBR)  PC: 4B

7073 M 000533 007400 000440 001401 000060 100000
*x AR: R14B=R14B,SRD(1) PC: 3B

CC: C=LSBR,N=N,Z=Z,V=V

7074 M 000533 007500 000440 001604 000060 100000
*x AR: R15B=R15B,SRD(C) PC: 4B

CC: C=LSBR,N=N,Z=Z,V=V
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ADJUST EXPONENT / BRANCH IF ROUNDING

ol CM:
AR: D=CNTR
7076 M 030305 006464
*x CM: COMPUTE EXPONENT
AR: R4B=R4A+DSX7+<0>
CC: C=0,Z=0,N=N,V=V
7077 M 030305 006464
ol CM: COMPUTE EXPONENT
AR: R4B=R4A+DSX7+<0>
CC: C=C,Z=0,N=N,V=V
7100 M 000303 017500
**: NORM.56A
CM: AND ROUND RESULT
AR: R15B=R15B+<C>
CC: C=PC,Z=0,N=N,V=V
7101 M 000303 017400
*x AR: R14B=R14B+<C>

BR: CBN(N) [-+2]

167040 000600 000060
AND RETURN
PC: UW

BR: CRN(1)

037040 000600 000040
/ RETURN IF ROUNDING BIT = 0

PC: UW

BR: CRN(/C)

137040 001600 000040

PC: 4B

BR: CRN(/C)

137040 001400 000040
PC: 3B

130000

130000

130000

130000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 42 +

56-BIT POST NORMALIZATION

CC: C=PC,Z=0,N=N,V=V BR: CRN(/C)

7102 M 000303 016400 030440 000600 000040 130000
o CM: CONDITIONALLY UPDATE EXPONENT

AR: R4B=R4B+<C> PC: UW

BR: CRN(/C)
7103 M 000533 007400 007040 001404 000060 100000
*x CM: SHIFT FRACTION

AR: R14B=R14B,SRD(C) PC: 3B
CC: C=LSBR,Z=0,N=N,V=V

7104 M 000533 007500 167040 001604 000060 130000
o AR: R15B=R15B,SRD(C) PC: 4B

CC: C=0,Z=0,N=N,V=V BR: CRN(1)

NA: MORGEND=.
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BLUCPU MICROCODE MICROASSEMBLER V02 15-FLOATING POINT PROCESSOR OVERLAY
PG: FLOATING POINT PROCESSOR OVERLAY
CM: THE FOLLOWING INSTRUCTION CODE

DEFINITIONS OVERLAY THE ARB11 CODE TO ADD THE FOLLOWING

FLOATING POINT INSTRUCTIONS -

PDP-11/34,45,60,70 AND LSI1-11/23 COMPATIBLE

CFCC 170000
SETF 170001

SETI 170002

SETD 170011

SETI 170012

LDFPS  1701SRC

STFPS  1702DST

STST  1703DST
CLRF/D 1704FDST
TSTF/D 1705FDST
ABSF/D 1706FDST
NEGF/D 1707FDST
MULF/D 171(AC)FSRC
MODF/D 171(AC+4)FSRC
ADDF/D  172(AC)FSRC
LDF/D  172(AC+4)FSRC
SUBF/D 173(AC)FSRC
CMPF/D  173(AC+4)FSRC
STF/D  174(AC)FDST
DIVF/D 174(AC+4)FSRC
STEXP  175(AC)DST
STCFI/L

STCDI/L 175(AC+4)DST
STCFD

STCDF  176(AC)FDST
LDEXP  176(AC+4)SRC
LDCIF/D

LDCLF/D 177(AC)SRC
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BLUCPU MICROCODE MICROASSEMBLER V02 15-FPP CODING NOTES
PG: FPP CODING NOTES
CM: NOTES ON CODING -

1) CONDITION CODES ARE CHANGED DURING OPERAND
ACCESS. MEMORY TRAPS WILL HAVE INVALIDS CC"S

2) FIS INSTRUCTION SET MUST BE PRESENT TO ALLOW
ENTRY TO THE FOLLOWING ROUTINES

A_GETARG

B.GETARG

ARG.SAV

CMB.SEF

ADD.24

MUL .24

DIV.24

NORM. 24

ADD.56

MUL .56

DIV.56

NORM. 56

FIS.TRAP

3) THE FOLLOWING ROUTINES MUST BE
PRESENT FOR RESERVED INSTRUCTION PROCESSING
RSRVINST
RSRVSTAT

4) THE ACCUMULATORS AND CERTAIN STATUS REGISTERS

ARE KEPT IN MAIN MEMORY. THE LOCATIONS ARE DEFINED HERE

NA: ACO.FPP=+167000

NA: AC1l.FPP=ACO.FPP+10
NA: AC2.FPP=ACO.FPP+20
NA: AC3.FPP=ACO.FPP+30

NA: AC4.FPP=ACO.FPP+40

Page 157



bluxhi.lst

NA: AC6.FPP=ACO.FPP+60

NA: AC7.FPP=ACO.FPP+70

NA: FEA_FPP=ACO.FPP+100

NA: FEC.FPP=ACO.FPP+102
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BLUCPU MICROCODE MICROASSEMBLER V02 15-FPP REGISTER USAGE
PG: FPP REGISTER USAGE
CM: THE FPP MAKES USE OF THE FOLOWING REGISTERS

THE A ARGUMENT -
R2 (UW) - EXPONENT
R3 (UW) - SIGN OF FRACTION
R12 (4B) - HIGH FRACTION
R13 (4B) - LOW FRACTION

THE B ARGUMENT -
R4 (UW) - EXPONENT
R5 (UW) - SIGN OF FRACTION
R14 (4B) - HIGH FRACTION
R15 (4B) - LOW FRACTION

FPP STATUS
R16 (UW) - FLOATING POINT STATUS (WITHOUT FCC*S)
R6 (UW) - FLOATING POINT CC*S

TEMPORARYS -
RO (UW) - CONDITION CODE SAVE
R1 (UW) - SCRATCH
R10 (LW) - ADDRESS CALCULATIONS
R10 (UW) - SCRATCH
R11 (4B) - SCRATCH
Q (4B) - SCRATCH
SCE5 (SCR2) - INDEX BRANCH REGISTER
SCR1 (SCE6) - INSTRUCTION POINTER
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BLUCPU MICROCODE

MICROASSEMBLER V02 15-FLOATING

INSTRUCTION CODE SPECIFICATIONS

PG: FLOATING INSTRUCTION CODE SPECIFICATIONS
.=: IORIGIN+O

6000 1 007256 002000

faials MA: SET.FPS PS: EX

6001 1 007276 012040

** - MA: LDFPS PS: DST,EX IN: SP

6002 1 007301 012020

faials MA: STFPS PS: DST,EX IN: NDA

6003 1 007311 002000

** MA: STST PS: EX

6004 1 007320 002000

faiale MA: CLRF PS: EX

6005 1 007323 002000

** MA: TSTF PS: EX

6006 | 007327 002000

ool MA: ABSF PS: EX

6007 1 007333 002000

** MA: NEGF PS: EX

6010 1 007342 002000

ool MA: MULF PS: EX

6011 1 007343 002000

Fx MA: MULF+1 PS: EX

6012 1 007344 002000

ool MA: MULF+2 PS: EX
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st

6013 1

Kk -

6014 1

*x -

6015 1

Kk -

6016 1

*x -

6017 1

*xk -

6020 1

*x -

6021 1

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

007345

MULF+3

007354
MODF

007355

MODF+1

007356
MODF+2

007357

MODF+3

007445
ADDF

007446

ADDF+1

002000

PS: EX

002000
PS: EX

002000

PS: EX

002000
PS: EX

002000

PS: EX

002000
PS: EX

002000

PS: EX
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0ct-2007

FLOATING INSTRUCTION CODE SPECIFICATIONS

6022 1 007447 002000
Fx MA: ADDF+2 PS: EX
6023 1 007450 002000
*k MA: ADDF+3 PS: EX
6024 1 007461 002000
** - MA: LDF PS: EX
6025 1 007462 002000
fakals MA: LDF+1 PS: EX
6026 1 007463 002000
Fx MA: LDF+2 PS: EX
6027 1 007464 002000
fakals MA: LDF+3 PS: EX
6030 1 007473 002000
** - MA: SUBF PS: EX
6031 1 007474 002000
faiale MA: SUBF+1 PS: EX
6032 1 007475 002000
Fx MA: SUBF+2 PS: EX
6033 1 007476 002000
ool MA: SUBF+3 PS: EX
6034 1 007501 002000
** MA: CMPF PS: EX
6035 1 007502 002000
faiale MA: CMPF+1 PS: EX

16:18:43 PAGE 46 +
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6036 1

Kk -

6037 1

*x -

6040 1

Kk -

6041 1

*x -

6042 1

*xk -

6043 1

*x -

6044 1

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

007503

CMPF+2

007504
CMPF+3

007517
STF

007520
STF+1

007521

STF+2

007522
STF+3

007530
DIVF

002000

PS: EX

002000
PS: EX

002000

PS: EX

002000
PS: EX

002000

PS: EX

002000
PS: EX

002000

PS: EX
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0ct-2007

FLOATING INSTRUCTION CODE SPECIFICATIONS

6045 1 007531 002000

Fx MA: DIVF+1 PS: EX

6046 1 007532 002000

*k MA: DIVF+2 PS: EX

6047 1 007533 002000

*x MA: DIVF+3 PS: EX

6050 1 007545 012020

ool MA: STEXP PS: DST,EX IN: NDA
6051 1 007546 012020

** - MA: STEXP+1 PS: DST,EX IN: NDA
6052 1 007547 012020

ool MA: STEXP+2 PS: DST,EX IN: NDA
6053 1 007550 012020

** - MA: STEXP+3 PS: DST,EX IN: NDA
6054 1 007562 002000

faiale MA: STCFI PS: EX

6055 1 007563 002000

** - MA: STCFI+1 PS: EX

6056 | 007564 002000

ool MA: STCFI+2 PS: EX

6057 1 007565 002000

** MA: STCFI+3 PS: EX

6060 | 007630 002000

faiale MA: STCFD PS: EX

16:18:43 PAGE 46 +
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6061 1

Kk -

6062 1

*x -

6063 1

Kk -

6064 1

*x -

6065 1

*xk -

6066 1

*x -

6067 1

KKk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

007631

STCFD+1

007632
STCFD+2

007633

STCFD+3

007653
LDEXP

007654

LDEXP+1

007655
LDEXP+2

007656

LDEXP+3

002000

PS: EX

002000
PS: EX

002000

PS: EX

012040

PS: DST,EX

012040

PS: DST,EX

012040

PS: DST,EX

012040

PS: DST,EX

IN: SP

IN: SP

IN: SP

IN: SP
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 46 +

FLOATING INSTRUCTION CODE SPECIFICATIONS

6070 1 007664 002000
*x MA:= LDCIF PS: EX
6071 1 007665 002000
*x MA: LDCIF+1 PS: EX
6072 1 007666 002000
*x MA: LDCIF+2 PS: EX
6073 1 007667 002000
*x MA: LDCIF+3 PS: EX
6074 1 007676 002000
*x MA: LDCDF PS: EX
6075 1 007677 002000
*x MA: LDCDF+1 PS: EX
6076 1 007700 002000
*x MA: LDCDF+2 PS: EX
6077 1 007701 002000
*x MA: LDCDF+3 PS: EX
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BLUCPU MICROCODE MICROASSEMBLER V02 15-GET ACCUMULATOR INTO A
PG: GET ACCUMULATOR INTO A
.=: MORGEND

CM: THIS CODE GETS THE A ACCUMULATOR AT THE ADDRESS IN R10 (LW)

SET V=0 FOR FLOATING / V=1 FOR DOUBLE
AND EXITS WITH

C,Z=1 IF EXPONENT = 0

N=1 IF ACCUMULATOR < O

R2 (UW) = EXPONENT

R3 (UW) = SIGN OF FRACTION

R12 (4B)

FRACTION (24-BITS)
R13 (4B) = FRACTION (32-BITS)

7105 M 002134 000070 030440 000200 170060 100000
**: A.GETACC

AR: AD=R10A 10: DATI(OFF)
7106 M 000342 007200 030440 000600 000060 100000
*x CM: PRESET HIDDEN BIT OF FRACTION

AR: R12B=0 PC: UW
7107 M 152105 000070 000002 020200 000060 100000
*x AR: AD=R10A+[+2]+<0> PC: LW,WIOL
7110 M 000737 006200 107050 000600 170060 076555
*x CM: SAVE HIGH ORDER IN TEMPORARY

GO BUILD SIGN, EXPONENT, AND FRACTION
AR: R2B=D,SRU(0) PC: UW
CC: C=MSBR,N=PN,Z=0,V=V

10: DATI(OFF) BR: CJIN(1) [A.BLDSEF]
7111 M 152105 000070 000004 000200 170060 100000
*x CM: GET DOUBLE FRACTION

AR: AD=R10A+[+4]+<0> 10: DATI(OFF)
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ool AR:
7113 M

10:
7114 M

AR:

BR:

AD=R10A+[+6]+<0>

000337 007300

: R13B=D

DAT1(OFF)

002237 007367

- DUMBY LOAD AD

R13B=D,AD=R7A
CRR(1)

PC: LW,WIOL

030440 000600 170060

PC: UW

030440 010200 000060

PC: LW,WIOH

100000

120000
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BLUCPU MICROCODE

PG: GET ACCUMULATOR

INTO B

MICROASSEMBLER V02 15-GET ACCUMULATOR INTO B

CM: THIS CODE GETS THE B ACCUMULATOR AT THE ADDRESS IN R10 (LW)

SET V=0 FOR FLOATING / V=1 FOR DOUBLE

AND EXITS WITH

C,Z=1 IF EXPONENT IS = O

N=1 IF ACCUMULATOR IS <

R4 (UW)

EXPONENT

RS (UW)
R14 (4B)

R15 (4B)

7115 M 000133 007600
**: B.GTAC
CM: SET LENGTH FLAG
AR: R16B

CC: C=C,N=N,Z=Z,V=PN

FRACTION (24-
FRACTION (32-

0

SIGN OF FRACTION

BITS)
BITS)

030600 000400

PC: UB
BR: CBN(1) [-+2]

7116 M 002134 000070 030440 000200
**: B.GETACC

AR: AD=R10A 10: DATI(OFF)
7117 M 000342 007400 030440 000600
falals CM: CLEAR HIGH FRACTION

AR: R14B=0 PC: UW
7120 M 152105 000070 000002 020200
*x AR: AD=R10A+[+2]+<0> PC: LW,WIOL
7121 M 000737 006400 107050 000600
*x CM: SAVE HIGH ORDER IN TEMPORARY

000060

170060

000060

000060

170060

GO BUILD SIGN, EXPONENT, AND HIGH FRACTION

AR: R4B=D,SRU(0)
CC: C=MSBR,N=PN,Z=0,V=V
10: DATI(OFF)

PC: UW

BR: CJIN(1) [B.BLDSEF]

057117

100000

100000

100000

076572
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*x -

7123 M

*x -

7124 M

7125 M

CM:
AR:

AR:

AR:
10:

CM:
AR:
BR:

GET DOUBLE FRACTION
AD=R10A+[+4]+<0>

152105 000070
AD=R10A+[+6]+<0>

000337 007500
R15B=D

DAT1(OFF)

002237 007567

DUMBY LOAD AD
R15B=D,AD=R7A

CRR(1)

10: DATI(OFF)

000006 020200 000060
PC: LW,WIOL

030440 000600 170060
PC: UW

030440 010200 000060
PC: LW,WIOH

100000

100000

120000
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BLUCPU MICROCODE

PG:

GET OPERAND UTILITY

MICROASSEMBLER V02 15-GET OPERAND UTILITY

CM: SOURCE OPERAND 1S LOADED AND CHECKED FOR -0

IF NOT FROM AN ACCUMULATOR

TRAP OCCURS TO FIUV.TRP IF -0 AND FlUV=1

ACCUMULATOR OPERAND IS THEN LOADED
7126 M 150115 100067 000002 000200 000060 100110
**: GETOPS

CM: SAVE INSTRUCTION POINTER

AR: SCR1=R7A-[+2]-<1>
7127 M 070537 007000 030440 000600 000060 077137
*x CM: GET SOURCE ARGUMENT

AR: R10B=1R5,SRD(0) PC: UwW

BR: CJIN(1) [FSRC+1]
7130 M 150137 000000 007133 000200 040460 100120
*x CM: SETUP END BRANCH

AR: SCE5=[.+3] SP: CLR,SE5
7131 M 002334 007071 030440 000200 000000 077716
*x CM: CHECK FOR -0 IF NOT MODE O

AR: AD;R10B=R11A BR: CJIN(C) [FIUV.FPP+1]
7132 M 150137 000000 006070 000200 000060 164120
*x CM: TRAP IF -0 AND FIlUV=1

AR: SCE5=[BGN] BR: CBIN(1) <SCR>
7133 M 150337 006100 000040 000600 171060 077106
*x CM: ELSE GET ACCUMULATOR

AR: R1B=[+40] PC: UwW

10: IDATI(OFF) BR: CJIN(1) [A-GETACC+1]
7134 M 000141 006176 160451 000600 040460 120000
*x CM: SET TRUNCATION FLAG / RETURN TO CALLER
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cC: €=0,z=Z,N=PZ,V=V  SP: CLR,SE5
BR: CRR(1)
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BLUCPU MICROCODE MICROASSEMBLER V02 15-FPP SOURCE ADDRESSING MODES
PG: FPP SOURCE ADDRESSING MODES
CM: SET C=1 FOR NO DATA ACCESS, ELSE SET C=0

SET Z=1 FOR FLOATING (V=0) / DOUBLE (V=1)

SET Z=0 FOR FPS LENGTH

7135 M 150115 100067 000002 000200 000060 100110
**: FSRC.SAV
CM:= SAVE INSTRUCTION LOCATION

AR: SCR1=R7A-[+2]-<1>

7136 M 070537 007000 030440 000600 000060 100000
**: FSRC

CM:z USING DST PART OF INSTRUCTION FIND MODE

AR: R10B=1R5,SRD(0) PC: UW
7137 M 150345 007070 000034 000600 000060 077165
*x CM: MASK JUNK

AR: R10B=R10A AND [+34] PC: UW
BR: CJIN(1) [FS.M4+3]

7140 M 070737 007000 037056 000200 000002 164000
*r CM: USE SPECIFIED MODE

AR: R10B=IR5,SRU(0)

CC: v=Vv,C=C,N=0,2Z=0 BR: CBIN(Z) <SCR>
7141 M 000133 007600 037216 000400 000060 144000
*x CM: ELSE USE FPS LENGTH

AR: R16B PC: UB

CC: C=C,V=PN,N=0,Z=0 BR: CBIC(1) <SCR>

7142 M 000701 007070 030440 000200 000060 100000
**: FS.MO
CM: ACCUMULATOR R IS THE OPERAND

AR: R10B=R10B+R10A+<0>,SRU(0)
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*x -

7144 M

Kk -

7145 M

*x -

7146 M

**: FS.M

7147 M

CM:
AR:

BR:

CM:
AR:

10:

CM:

CC:

1

CM:

AR:

RETURN IF ONLY ADDRESS NEEDED
AD;R10B=R10A+[ACO .FPP]+<0>

CRN(C)

000342 007400 030440 000600 171060

ELSE GET ACCUMULATOR

R14B=0 PC: Uw

IDATI (OFF) BR: CJIN(1) [B.GETACC+2]

000100 000000 160440 000200 000060

CLEAR C / NO FIUV FROM ACC

C=0,N=N,Z=7Z,V=V BR: CRR(1)

FS.MO+4

002334 007020 030440 000200 000000

(R) 1S ADDRESS
AD;R10B=RA(DST) BR: CRN(C)

000342 007400 030440 000600 141060

077120

120000

130000

056564
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 50 +

FPP SOURCE ADDRESSING MODES

*x AR: R14B=0 PC: UW
10: IDATI(CMI) BR: CBN(1) [B.GETARG+2]

7150 M 070337 006100 030440 000600 000060 076530

**: FDST

CM: CHECK MODE / GO BUILD SEF
AR: R1B=IR5 PC: UW
BR: CJIN(1) [CMB.SEF]

7151 M 150145 000061 000070 000600 000060 057177

*x AR: R1A AND [+70] PC: UW

BR: CBN(1) [FS.M7+1]

FS.MO+10

7152 M 150115 100070 000056 000200 000060 100000
**: FS_M2

CM: (R) IS ADDRESS; (R) + (4 OR 10) / IF DST=27, (R) + 2

CM: MODE 2 / CHECK IMMEDIATE

AR: R10A-[+56]-<1>

7153 M 151205 002020 000002 000200 000012 057157
*x CM: BRANCH IF IMMEDIATE

AR: RB(DST)=RA(DST)+[+2]+<0>,D=RA(DST)

BR: CBN(Z") [FS.IM]

7154 M 150305 002020 000002 000200 000041 057170
% AR: RB(DST)=RA(DST)+[+2]+<0>
BR: CBN(/V) [FS.M5+2]

7155 M 150305 002020 000004 000200 000060 057170
el AR: RB(DST)=RA(DST)+[+4]+<0>
BR: CBN(1) [FS.M5+2]

FS.MO+14
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7156 M

**: FS_.M3
CM:
AR:
10:

7157 M

**: FS.IM
CM:
AR:

7160 M

*x CM:
AR:
10:

7161 M

olal CM
AR:
CC:

152205 002020 000002 000200 140060

(R) IS ADDRESS OF ADDRESS; (R) + 2
RB(DST)=RA(DST)+[+2]+<0>, AD=RA(DST)

DATI(CMI) BR: CBN(1) [FS.M5+2]

002337 007000 030440 000200 000000

IMMEDIATE MODE

AD;R10B=D BR: CRN(C)

000342 007500 030440 001600 141041

PUSH DUMBY RETURN IF FLOATING

R15B=0 PC: 4B

IDATI(CMI) BR: CIN(/V) [-+1]

000737 006400 107050 010600 000060
: BUILD SEF

R4B=D, SRU(0) PC: UW,WIOH

C=MSBR,N=PN,Z=0,V=V BR: CBN(1) [FS.M4+2]

057170

130000

077161

057164
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 50 +

FPP SOURCE ADDRESSING MODES

.= FS.MO+20

7162 M 151315 102020 000004 000200 000041 057167
**: FS_M4

CM: (R) - (4 OR 10); (R) IS ADDRESS

AR: D;RB(DST)=RA(DST)-[+4]-<1>

BR: CBN(/V) [FS.M5+1]

7163 M 151315 102020 000004 000200 000060 057167
o AR: D;RB(DST)=RA(DST)-[+4]-<1>
BR: CBN(1) [FS.M5+1]

7164 M 001342 007400 030440 000600 000060 056572
*x CM: (FS.IM) B.BLDSEF REMOVES DUMBY RETURN ON FLOATING
RETURNS TO CALLER OF FSRC
AR: D;R14B=0 PC: UW

BR: CBN(1) [B.BLDSEF]

7165 M 150105 000070 007142 000600 040460 120120
** - CM: (FSRC) SET UP INDEXED JUMP

AR: SCE5=R10A+[FS.MO]+<0> PC: UW

SP: CLR,SE5 BR: CRR(1)

.=: FS.MO0+24
7166 M 152315 102020 000002 000200 140060 100000
**: FS_M5

CM: (R)-2 ; (R) IS ADDRESS OF ADDRESS
AR: AD;RB(DST)=RA(DST)-[+2]-<1>
10: DATI(CMI)

7167 M 137115 100066 030440 000200 000060 100000
*x CM: CHECK STACK OVERFLOW

AR: SOR=R6A-SLR-<1>
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*x CM:
AR:
BR:

7171 M

olal AR
10:

7172 M

**: FS_M6
CM:
AR:
10:

7173 M

kel CM
AR:
BR:

RETURN IF ONLY ADDRESS NEEDED
AD;R10B=D PC: LW,WIOH
CRN(C)

000342 007400 030440 000600 141060

: R14B=0 PC: UW
IDATI(CMI) BR: CBN(1) [B.GETARG+2]
: FS_MO0+30

152205 006767 000002 000200 140060

(R) + X IS ADDRESS

R7B=R7A+[+2]+<0>,AD=R7A

DATI(CMI)

002305 007020 030440 010200 000000

= FINISHED IF ONLY ADDRESS NEEDED

AD;R10B=RA(DST)+D+<0> PC: LW,WIOH
CRN(C)

056564

100000

130000
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BLUCPU MICROCODE
FPP SOURCE ADDRESSING MODES

7174 M 000342 007400
o AR: R14B=0
10: IDATI(CMI)
7175 M 002105 000020
o CM: (MODE 7)
AR: AD=RA(DST)+D+<0>
10: DATI(CMI)
.=: FS.M0+34
7176 M 152205 006767
**: FS_M7

030440 000600 141060
PC: UW

BR: CBN(1) [B.GETARG+2]
030440 010200 140060
PC: LW, WIOH

BR: CBN(1) [FS.M5+2]

000002 000200 140060

CM: (R) + X IS ADDRESS OF ADDRESS

AR: R7B=R7A+[+2]+<0>,AD=R7A

10: DATI(CMI)

BR: CBN(1) [FS.M6+3]

MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 50 +

056564

057170

057175
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BLUCPU MICROCODE MICROASSEMBLER V02 15-FLOATING DESTINATION CODE
PG: FLOATING DESTINATION CODE
CM: STORES RESULT IN ACCUMULATOR OR DESTINATION

AT ADDRESS IN R10 (LW)

CONDITION CODES ARE CHANGED

C=0, N=1 IF NEGATIVE, Z=1 IF EXP=0

V 1S UNCHANGED FLOATING(V=0)/DOUBLE(V=1)

7177 M 150115 100061 000027 000600 000012 057247
o CM: BRANCH IF ACCUMULATOR
AR: R1A-[+27]-<1> PC: UW

BR: CBN(Z") [ACC.SAVA]

7200 M 002134 000070 030440 000200 000052 056521
*x CM: BRANCH IF NOT IMMEDIATE

AR: AD=R10A BR: CBN(/Z") [ARG.SAVA]
7201 M 000100 000000 160740 000200 101260 130000
*x s CM: ELSE IMMEDIATE MODE

10: IDATO(CM)
CC: C=0,V=0,N=N,Z=Z BR: CRN(1)
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BLUCPU MICROCODE

PG: INTEGER SOURCE

MICROASSEMBLER V02

15-INTEGER SOURCE

CM: C=1 FOR NO DATA ACCESS
RETURNS WITH
Z=1 IF MODE ZERO
N=0 IF V=0 OR IMMEDIATE

ELSE SET C=0

Z=1 THEN INTEGER(V=0) / DOUBLE(V=1)

Z=0 THEN MODE IN FPS USED
7202 M 001134 000020 037440 000200 000000
**: 1S.MO

CM: MODE O / REGISTER R IS THE OPERAND

AR: D=RA(DST) PC: LW

CC: N=N,Zz=1,C=C,V=V BR: CRN(C)
7203 M 000342 007500 030456 001600 000060
*x s CM: ELSE BUILD DATA

AR: R15B=0 PC: 4B

CC: N=0,C=C,Z=Z,V=V BR: CBN(1) [B.GETINT]
7204 M 000100 000000 030440 000200 141060
o CM: (B.GETINT)

10: IDATI(CMI)
7205 M 000337 007500 036040 010200 000060
% AR: R15B=D PC: LW,WIOH

CC: Z=PZAZ,N=N,C=C,V=V BR: CRR(1)

.=: 1S.MO+4
7206 M 002334 007020 030440 000200 000000
**: 1S M1

CM: MODE 1 / (R) IS ADDRESS

AR: AD;R10B=RA(DST) BR: CRN(C)

130000

057237

100000

120000

130000
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sk CM: ELSE GET INTEGER
AR: R15B=0 PC: 4B
10: IDATI(CMI) BR: CBN(1) [B.GETINT]
7210 M 150115 100067 000002 000200 000060 100110

**: ISRC.SAV
CM: SAVE INSTRUCTION PC

AR: SCR1=R7A-[+2]-<1>

7211 M 070537 007000 030440 000600 000060 057217
**: JSRC

CM: SET UP INDEXED JUMP TO MODE

AR: R10B=IR5,SRD(0) PC: UW

BR: CBN(1) [1S.M3+1]

1S.MO+10

7212 M 151205 002020 000002 000200 000041 057230
**: 1S M2
CM: MODE 2 /7 (R) IS ADDRESS; (R) + (2 OR 4) / IF DST=27, (R) + 2
AR: RB(DST)=RA(DST)+[+2]+<0>,D=RA(DST)
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INTEGER SOURCE

BR: CBN(/V) [1S.M5+2]

7213 M 150115 100070 000027 000200 000060 100000
o AR: RI0A-[+27]-<1>

7214 WM 150305 002020 000002 000200 000052 057230
*x CM: BRANCH IF NOT IMMEDIATE

AR: RB(DST)=RA(DST)+[+2]+<0>
BR: CBN(/Z") [1S.-M5+2]

7215 M 150315 102020 000002 000200 000060 057225
o CM: ELSE RESTORE GENERAL REGISTER

AR: RB(DST)=RA(DST)-[+2]-<1>

BR: CBN(1) [1S.M4+3]

1S.MO+14

7216 M 152205 002020 000002 000200 140060 057230
**: 1S.M3

CM: MODE 3 / (R) IS ADDRESS OF ADDRESS; (R) + 2

AR: RB(DST)=RA(DST)+[+2]+<0>,AD=RA(DST)

10: DATI(CMI) BR: CBN(1) [1S.M5+2]
7217 M 150345 007070 000034 000600 000060 077224
*x CM: (ISRC) MASK IR

AR: R1OB=R10A AND [+34] PC: UW
BR: CIN(1) [1S.M4+2]

7220 M 070337 007000 037042 000200 000002 164000
*x CM: BRANCH IF USING SET MODE

AR: R10B=IR5

CC: C=C,V=V,N=V,Z=0 BR: CBIN(Z) <SCR>
7221 M 000101 007676 037210 000400 000060 144000
*x CM: ELSE USE FPS MODE
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CC:
7222 M
**- |S.M4
CM:
AR:
BR:
7223 M
AR:
BR:
7224 M
ol CM:
AR:
SP:
7225 M

C=C,V=PN,N=PN,Z=0 BR: CBIC(1) <SCR>

1S.M0+20

151315 102020 000002 000200 000041

MODE 4 /7 (R) - (2 OR 4); (R) IS ADDRESS

D;RB(DST)=RA(DST)-[+2]-<1>

CBN(/V) [1S.M5+1]

151315 102020 000002 000200 000060

- ELSE DOUBLE INTEGER

D;RB(DST)=RA(DST) - [+2]-<1>
CBN(1) [1S.M5+1]

150105 000070 007202 000600 040460
(ISRC) BUILD JUMP ADDRESS
SCE5=R10A+[1S_.MO]+<0> PC: UW

CLR,SE5 BR: CRR(1)

000100 000000 030456 000200 000060

057227

057227

120120

057230
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INTEGER SOURCE

ool CM: (MODE 2) SET IMMEDIATE FLAG

CC: c=C,Vv=V,N=0,2z=Z BR: CBN(1) [IS-M5+2]

.=: 1S.MO+24
7226 M 152315 002020 000002 000200 140060 100000
**: IS.M5

CM: MODE 5 /7 (R) - 2 ; (R) IS ADDRESS OF ADDRESS
AR: AD;RB(DST)=RA(DST)-[+2]-<0>
10: DATI(CMI)

7227 M 137115 100066 030440 000200 000060 100000
*x CM: CHECK STACK OVERFLOW

AR: SOR=R6A-SLR-<1>

7230 M 002337 007000 030440 010200 000000 130000
ool CM: RETURN IF ONLY ADDRESS NEEDED

AR: AD;R10B=D PC: LW,WIOH

BR: CRN(C)
7231 M 000342 007500 030440 001600 141060 057237
** - CM: ELSE GET INTEGER

AR: R15B=0 PC: 4B

10: IDATI(CMI) BR: CBN(1) [B-GETINT]

.=: 1S.MO+30
7232 M 152205 006767 000002 000200 140060 100000
**: 1S_.M6

CM: MODE 6 / (R) + X 1S ADDRESS
AR: R7B=R7A+[+2]+<0>,AD=R7A

10: DATI(CMI)

7233 M 002305 007020 030440 010200 000000 130000
*x CM: RETURN IF ONLY ADDRESS WANTED
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BR:
7234 M
AR:
10:
7235 M
** CM:
AR:
10:
7236 M
**- |IS.M7
CM:
AR:
10:
7237 M

CRN(C)

000342 007500

: ELSE GET INTEGER

R15B=0
IDATI(CMI)
002105 000020
(MODE 7) GET X
AD=RA(DST)+D+<0>

DATI(CMI)

1S.M0+34

152205 006767

030440 001600 141060
PC: 4B

BR: CBN(1) [B.GETINT]
030440 010200 140060
PC: LW,WIOH

BR: CBN(1) [1S-M5+2]

000002 000200 140060

MODE 7 / (R) + X 1S ADDRESS OF ADDRESS

R7B=R7A+[+2]+<0>,AD=R7A

DATI(CMI)

000342 007400

BR: CBN(1) [1S-M6+3]

030440 001600 000060

057237

057230

057235

100000

Page 186



bluxhi.lst

BLUCPU MICROCODE

INTEGER SOURCE

Kk -

7240

*x -

7241

Kk -

7242

*xk -

7243

KKk -

7244

*x -

7245

KKk -

CM:

AR:

CM:
AR:

BR:

CM:
AR:

CC:

CM:
AR:

CC:

CM:
AR:

CC:

CM:
AR:

BR:

AR:

BR:

B.GETINT

CLEAR HIGH FRACTION
R14B=0

152105 000070
SET UP ADDRESS
AD=R10A+[+2]+<0>
CBN(V) [-+2]

000337 007500
LOAD INTEGER
R15B=D

Z=PZ ,N=PN,C=PN, V=V

000337 007500
LOAD LONG INTEGER
R15B=D

Z=PZ ,N=PN,C=PN, V=V

000542 006500
SAVE SIGN

R5B=0, SRD(C)
C=0,N=N,Z=Z,V=V

000323 107500
ELSE GET MAGNITUDE
R15B=-R15B-<1>
CRN(/V)

000323 057500
R15B=-R15B-<C">
CRN(1)

PC: 4B

000002 020200 000001

PC: LW,WIOL

104450 000200 000060

PC: LW

BR: CBN(1) [-+2]

104450 000600 000003

PC: UW
BR: CJIN(N) [1S.M0O+2]

160440 000604 000040

PC: UW

BR: CRN(/C)

030440 000200 000041

PC: LW

030440 000600 000060
PC: UW

MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 52 +

057242

057243

077204

130000

130000

130000
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BLUCPU MICRO

CODE

PG: SAVE RESULT IN ACCUMULATOR
CM: IF C=1 A CLEAN ZERO IS GENERATED, ELSE
R4 (UW) - EXPONENT

R5 (UW) - SIGN OF FRACTION

R14 (4B) - HIGH FRACTION
R15 (4B) - LOW FRACTION

ARE

FORMAT = FLOATING (V=0)

COMBINED

MICROASSEMBLER V02 15-SAVE RESULT

INTO THE STANDARD FLOATING POINT

SIGN(1-BIT)/EXPONENT(8-BITS)/FRACTION(23-BITS)

FORMAT = DOUBLE (V=1)

SIGN(1-BIT)/EXPONENT(8-BITS)/FRACTION(55-BITS)

IN ACCUMULATOR

AND SAVE IN THE ACCUMULATOR AT THE ADDRESS IN R10 (LW)

7246 M 150355 007474 177600 000600
**: ACC.SAV
CM: COMBINE SIGN, EXPONENT, AND FRACTION
AR: R14B=[+177600] MASK R14A PC: UW
BR: CJIN(1) [CMB.SEF+1]
7247 M 002134 000070 030440 000200
**: ACC.SAVA
CM: SAVE RESULT
AR: AD=R10A 10: DATO(OFF)
7250 M 001133 007400 160440 020200
*x AR: D=R14B PC: LW,WIOL
CC: C=0,N=N,Z=Z,V=V
7251 M 152105 000070 000002 000200
*x AR: AD=R10A+[+2]+<0> 10: DATO(OFF)
BR: CRN(/V)
7252 M 001133 007500 160740 020600
*x CM: DOUBLE MODE
AR: D=R15B PC: UW,WIOL

000060

170260

000060

170241

000060

076531

100000

100000

130000

100000
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st

7253 M

*x -

7254 M

Kk -

7255 M

*x -

AR:

AR:

AR:

BR:

152105 000070

AD=R10A+[+4]+<0>

001133 007500
D=R15B
152105 000070

AD=R10A+[+6]+<0>
CRR(1)

000004 000200

10: DATO(OFF)

030440 020200
PC: LW,WIOL
000006 000200

10: DATO(OFF)

170260

000060

170260

100000

100000

120000
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BLUCPU MICROCODE

7256

KKk -

7257

*xk -

7260

Kk -

7261

*x -

7262

KKk -

7263

*x -

7264

KKk -

M

PG:

SET.FPS

CM:

AR:

CM:
AR:

10:

CM:
AR:

10:

CM:
AR:

10:

CM:
AR:

10:

CM:
AR:

10:

CM:

AR: AD=[+177764]

BR:

CFCC,

070337

DETERMINE WHICH

R10B=IR5

150115

MICROASSEMBLER V02 15-CFCC, SETF, SETI, SETD, AND SETL

SETF, SETI, SETD, AND SETL

007000 030440

PC: UW

100070 000001

BRANCH 1IF CFCC

R10A-[+1]-<1> PC: UW

INTCK

150115

INSTRUCTION

000600

000600

BR: CBN(Z") [CFCC]

100070 000002

BRANCH IF SETF

R10A-[+2]-<1> PC: UW

INTCK

150115

000600

BR: CBN(Z") [SETF]

100070 000011

BRANCH IF SETI

R10A-[+11]-<1> PC: UW

INTCK

150115

000600

BR: CBN(Z") [SETI]

100070 000012

BRANCH IF SETD

R10A-[+12]-<1> PC: UW

INTCK

120337

000600

BR: CBN(Z") [SETD]

006000 030440

BRANCH IF SETL

ROB=PSR
INTCK

152137

GO CHECK RESERVED

PC: UW

000600

BR: CBN(Z") [SETL]

000000 177764

CIN(1) [RSRVSTAT]

000200

10: DATI(OFF)

000060

171712

171712

171712

171712

171712

170060

INSTRUCTIONS FOR DEFINITION

100000

057271

057272

057273

057274

057275

076331

Page

190



bluxhi.lst

7265 M

AR:

7266 M

AR:

7267 M

*%: FOP.TRP

CM:

AR:

BR:

7270 M

AR:
10:

7271 M
**: CFCC

150115 100067 000002 000200 000060

= ELSE INVALID INSTRUCTION

SCR1=R7A-[+2]-<1>

150137 000000 006073 000200 040460

= SET UP END BRANCH

SCE5=[BGN+3] SP: CLR,SE5

151137 000000 000002 020200 000060

UNDEFINED FLOATING INSTRUCTION TRAP

D=[+2] PC: LW,WIOL

CIN(1) [FPP.TRP]

152105 000067 000000 020200 171760

: GO TO BGN OR TRAP OUT

AD=R7A+[+0]+<0> PC: LW,WIOL
INTCK BR: CBIN(1) <SCR>

000133 006600 063146 000600 140460

100110

100120

077737

164000

046071
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CFCC, SETF, SETI, SETD, AND SETL

CM: TRANSFER CONDITION CODES

AR: OUT=R6B PC: UW

CC: C=CPO,N=CPO,Z=CPO,V=CPO

10: DATIR(CMI) BR: CBR(1) [BGN+1]
7272 M 150355 007676 000200 000600 141460 046071
**: SETF

CM: SET FLOATING MODE

AR: R16B=[+200] MASK R16A PC: UW

10: IDATIR(CMI) BR: CBR(1) [BGN+1]
7273 M 150355 007676 000100 000600 141460 056071
**: SETI

CM: SET INTEGER MODE

AR: R16B=[+100] MASK R16A PC: UW

10: IDATIR(CMI) BR: CBN(1) [BGN+1]
7274 W 150335 007676 000200 000600 141460 056071
**: SETD

CM: SET DOUBLE MODE

AR: R16B=R16A OR [+200] PC: UW

10: IDATIR(CMI) BR: CBN(1) [BGN+1]
7275 M 150335 007676 000100 000600 141460 056071
**: SETL

CM: SET LONG INTEGER MODE
AR: R16B=R16A OR [+100] PC: UW
10: IDATIR(CMI) BR: CBN(1) [BGN+1]

PAGE 54 +
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BLUCPU MICROCODE

PG:

7276 M

**- LDFPS
CM:
AR:
10:

7277 M

ool CM:
AR:
10:

7300 M

*x AR:
BR:

7301 M

**- STFPS
CM:
AR:

7302 M

ool AR:

7303 M

F*x CM:
AR:

7304 M

Fx CM:
AR:

7305 M

F*x AR:

LDFPS AND STFPS

002134 000067 030440 020200
GET NEXT INSTRUCTION

AD=R7A PC: LW,WIOL
INTCK

000337 007600 030440 020600
SAVE FPS

R16B=D PC: UW,WIOL
IDATIR(CMI)

000337 006600 030440 000600
R6B=D PC: UW

CBN(1) [BGN+1]

150337 006100 000017 000600
MASK FCC"S

R1B=[+17] PC: UW

000341 006661 030440 000600
R6B=R1A AND R6B PC: UW

150355 006176 030037 000600
MASK FPS (LEAVE UNCHANGED)
R1B=[+30037] MASK R16A PC: UW
150337 007000 000070 000200
CHECK FOR MODE O

R10B=[+70]

070145 000070 030440 000200

R10A AND IR5

171760

141460

000060

000060

000060

000060

000060

000060

MICROASSEMBLER V02 15-LDFPS AND STFPS

100000

100000

056071

100000

100000

100000

100000

100000
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BLUCPU MICROCODE

PG:

7311 M

**- STST
CM:
AR:
CC:

7312 M

ool CM:
AR:
BR:

7313 M

*x CM:
AR:

7314 M

Fx CM:
AR:
CC:
BR:

7315 M

Fx CM:
AR:
10:

7316 M

ool CM:
AR:
10:

7317 M

Fx CM:
AR:

STST

120337 006000

MICROASSEMBLER V02 15-STST

177776 000600

SAVE CC*"S / GET ADDRESS

ROB=PSR
C=1,N=0,z=1,V=1
152137 000000
GET FEC
AD=[FEC.FPP]
CBN(/Z) [.+3]

000337 002000
MODE 0

RB(DST)=D

000133 006000

RESTORE CC*S

OUT=ROB

PC: UW
BR: CJIN(1) [ISRC]
167102 000200

10: DATI(OFF)

C=CPO,N=CPO, Z=CPO,V=CPO

CBN(1) [BGN]

002134 000070

SAVE FEC / FINISHED

AD=R10A
DATO(CM)
152137 000000
ELSE GET FEA
AD=[FEA.FPP]
DAT 1 (OFF)
152105 000070
SAVE FEA
AD=R10A+[+2]+<0>

030440 010200
PC: LW,WIOH
063146 000600
PC: UW

030440 020200

IF IMMEDIATE
PC: LW,WIOL

BR: CBN(/N) [--1]
167100 020200

PC: LW,WIOL

000002 020200

PC: LW,WIOL

000060

170042

000060

000060

100243

170060

100260

077211

057315

100000

056070

057314

100000

057314
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BLUCPU MICROCODE

PG:

7320 M

**: CLRF
CM:
AR:
CC:

7321 M

ool CM:
AR:

7322 M

faiale CM:
CC:

7323 M

**: TSTF
CM:
AR:
CC:

7324 M

ool CM:
AR:

7325 M

ool CM:
BR:

7326 M

ool CM:
CC:

CLRF AND TSTF

120337 006000 177356 000600 000060

SAVE CC"S / GET ADDRESS WITH CURRENT MODE
ROB=PSR PC: UW
C=1,Z=0,N=0,V=0 BR: CJIN(1) [FSRC]

150137 000000 006070 000200 040460
SET END BRANCH
SCE5=[BGN] SP: CLR,SES5

000100 000000 177056 000200 000060
SAVE A CLEAN ZERO
C=1,Z=0,N=0,V=V BR: CBN(1) [NEGF+4]

120337 006000 167356 000600 000060

SAVE CC"S / GET SOURCE DATA
ROB=PSR PC: UW
C=0,N=0,Z=0,V=0 BR: CJIN(1) [FSRC.SAV]

150137 000000 006070 000200 040460
SET UP END BRANCH
SCE5=[BGN] SP: CLR,SES5

000100 000000 030440 000200 000000
CHECK FOR -0 IF NOT MODE O

CIN(C) [FIUV.FPP+1]

000100 000000 160740 000200 000060
MASK FCC"S / GO RESTORE CC"S
C=0,V=0,N=N,Z=Z BR: CBN(1) [NEGF+6]

MICROASSEMBLER V02 15-CLRF AND TSTF

077136

100120

057337

077135

100120

077716

057341
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BLUCPU MICROCODE

PG:

7327 M

**: ABSF
CM:
AR:
CC:

7330 M

ool CM:
AR:

7331 M

faiale CM:
BR:

7332 M

ool CM:
AR:
BR:

7333 M

**- NEGF
CM:
AR:
CC:

7334 M

Fx CM:
AR:

7335 M

Fx CM:
BR:

7336 M

ABSF AND NEGF

MICROASSEMBLER V02 15-ABSF AND NEGF

120337 006000 167356 000600 000060
SAVE CC"S / GET SOURCE DATA

ROB=PSR PC: UW

C=0,N=0,Z=0,V=0 BR: CJIN(1) [FSRC.SAV]
150137 000000 006070 000200 040460
SET UP END BRANCH

SCE5=[BGN] SP: CLR,SE5

000100 000000 030440 000200 000000
CHECK FOR -0 IF NOT MODE O

CIN(C) [FIUV.FPP]

000342 006500 030440 000600 000060
MAKE ABSOLUTE / GO SAVE RESULT

R5B=0 PC: UW

CBN(1) [NEGF+4]

120337 006000 167356 000600 000060
SAVE CC"S / GET SOURCE DATA

ROB=PSR PC: UW

C=0,N=0,Z=0,V=0 BR: CJIN(1) [FSRC.SAV]
150137 000000 006070 000200 040460
SET UP END BRANCH

SCE5=[BGN] SP: CLR,SE5

000100 000000 030440 000200 000000
CHECK FOR -0 IF NOT MODE O

CIN(C) [FIUV.FPP+1]

000373 006500 030450 000600 000002

077135

100120

077715

057337

077135

100120

077716

077716
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BLUCPU MICROCODE MICROASSEMBLER V02 15-MULF/MULD INSTRUCTIONS

PG: MULF/MULD INSTRUCTIONS
7342 M 150337 007100 167000 000200 000060 057346
**: MULF

CM: POINT TO ACCUMULATOR

AR: R11B=[ACO.FPP] BR: CBN(1) [-+4]
7343 M 150337 007100 167010 000200 000060 057346
o AR: R11B=[AC1.FPP] BR: CBN(1) [-+3]
7344 W 150337 007100 167020 000200 000060 057346
*x AR: R11B=[AC2.FPP] BR: CBN(1) [-+2]
7345 M 150337 007100 167030 000200 000060 057346
e AR: R11B=[AC3.FPP] BR: CBN(1) [-+1]
7346 M 120337 006000 167356 000600 000060 077126
*x CM: SAVE CC"S / GET OPERANDS

AR: ROB=PSR PC: UW

CC: C=0,N=0,Z=0,V=0 BR: CJIN(1) [GETOPS]
7347 M 000333 006400 174440 000600 000002 057322
% CM: ON ZERO OPERANDS - CLEAN ZERO

AR: R4B=R4B PC: UW

CC: C=1,Z=PZ,N=N,V=V  BR: CBN(Z) [CLRF+2]
7350 M 000100 000000 030440 000200 000002 057322
xoks BR: CBN(Z) [CLRF+2]
7351 M 155137 000000 000030 000200 000041 076621
% CM: FLOATING MODE

AR: CNTR=[+30] BR: CJIN(/V) [MUL.24+1]
7352 M 155137 000000 000040 000200 000001 076735
% CM: DOUBLE MODE

AR: CNTR=[+40] BR: CJIN(V) [MUL.56+1]
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BLUCPU MICROCODE MICROASSEMBLER V02 15-MODF/MODD INSTRUCTIONS
PG: MODF/MODD INSTRUCTIONS

7354 M 150337 007100 167000 000200 000060 057360

**: MODF

CM: POINT TO ACCUMULATOR

AR: R11B=[ACO.FPP] BR: CBN(1) [-+4]
7355 M 150337 007100 167010 000200 000060 057360
o AR: R11B=[AC1.FPP] BR: CBN(1) [-+3]
7356 M 150337 007100 167020 000200 000060 057360
*x AR: R11B=[AC2.FPP] BR: CBN(1) [-+2]
7357 M 150337 007100 167030 000200 000060 057360
e AR: R11B=[AC3.FPP] BR: CBN(1) [-+1]
7360 M 120337 006000 167356 000600 000060 077126
*x CM: SAVE CC"S / GET OPERANDS

AR: ROB=PSR PC: UW

CC: C=0,N=0,Z=0,V=0 BR: CJIN(1) [GETOPS]
7361 M 000333 006400 110456 000600 000060 100000
% CM: ON ZERO OPERANDS - FINISHED

AR: R4B=R4B PC: UW

CC: C=PZ,Zz=Z,N=0,V=V

7362 M 000342 006600 030440 000600 000004 057417
*x CM: CLEAR FCC"S
AR: R6B=0 PC: UW

BR: CBN(COZ) [MOD.A]

7363 M 155137 000000 000040 000200 000001 057366
% CM: BRANCH ON DOUBLE

AR: CNTR=[+40] BR: CBN(V) [-+3]
7364 M 000342 007300 030440 001600 000060 100000
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 60 +

MODF/MODD INSTRUCTIONS

7372 M 000334 006365 030440 000600 000060 100000
o AR: R3B=R5A PC: UW
7373 M 000334 006264 160440 000600 000060 077722
*x CM: AND CHECK EXPONENT

AR: R2B=R4A PC: UW

CC: C=0,N=N,Z=Z,V=V BR: CJIN(1) [EXP.UN+1]
7374 M 000133 006600 030440 000600 000000 057417
o CM: CHECK FOR OVERFLOW / DONE IF C=1

AR: R6B PC: UW

BR: CBN(C) [MOD.A]

7375 M 155115 100064 000200 000600 000052 057421
falals CM: CHECK EXPONENT / DONE ON OVERFLOW
AR: CNTR=R4A-[+200]-<1> PC: UW

BR: CBN(/Z") [MOD.B]

7376 M 150115 100064 000270 000600 000017 057423
e CM: IF EXP <= 200 - ONLY FRACTION
AR: R4A-[+270]-<1> PC: UW

BR: CBN(BLE") [MOD.C]

7377 M 150115 100064 000337 000600 000016 057407
*x CM: IF EXP < 270 - DO SHIFTING
AR: R4A-[+337]-<1> PC: UW

BR: CBN(BLT") [MODF.A]

7400 M 155115 100064 000240 000600 000057 057421
o CM: IF EXP > 337 - FRACTION = 0

AR: CNTR=R4A-[+240]-<1> PC: UW

BR: CBN(BGT") [MOD.B]

7401 M 000633 007200 030440 041603 000077 100000
*x CM: ELSE DO SHIFTING
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 60 +

MODF/MODD INSTRUCTIONS

7407 M 000342 007400 030440 001600 000060 100000
**: MODF.A

CM: CLEAR FLOATING

AR: R14B=0 PC: 4B
7410 M 000342 007500 030440 001600 000060 100000
*x AR: R15B=0 PC: 4B
7411 M 000633 007300 100440 001603 000060 100000
*x CM: SHIFT PROD TO GET INTEGER IN R14/R15

AR: R13B=R13B,SRU(MSBQ),SQ(0) PC: 4B

CC: C=MSBR,N=N,Z=Z,V=V

7412 M 000733 007200 100440 001404 000060 100000
*x AR: R12B=R12B,SRU(C) PC: 3B

CC: C=MSBR,N=N,Z=Z,V=V

7413 M 000733 007500 100440 001604 000060 100000
*x AR: R15B=R15B,SRU(C) PC: 4B

CC: C=MSBR,N=N,Z=Z,V=V

7414 W 000733 007400 160440 041404 000037 057411
*x AR: R14B=R14B,SRU(C) PC: 3B,CCL

CC: C=0,N=N,Z=Z,V=V BR: CBN(CNTR) [.-3]
7415 M 150337 006400 000271 000600 000060 077425
*x CM: NORMALIZE AND SAVE INTEGER PART

AR: R4B=[+271] PC: UW

BR: CJIN(1) [INT.SAV]

7416 M 150337 006200 000200 000600 000060 057432
o CM: NORMALIZE AND SAVE FRACTION
AR: R2B=[+200] PC: UW

BR: CBN(1) [FRC.SAV]
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 60 +

MODF/MODD INSTRUCTIONS

7423 M 000133 007600 170600 000400 000060 077430
**: MOD.C

CM: SAVE A CLEAN ZERO INTEGER

AR: R16B PC: UB

CC: C=1,V=PN,N=N,Z=Z  BR: CJIN(1) [INT.SAV+3]

7424 M 000133 007600 160600 000400 000060 057433
*x CM: NORMALIZE AND SAVE FRACTION
AR: R16B PC: UB

CC: C=0,V=PN,N=N,Z=Z  BR: CBN(1) [FRC.SAV+1]

7425 M 000332 007100 167056 001600 000060 077051
**: INT.SAV

CM: SAVE Q REGISTER / NORMALIZE INTEGER

AR: R11B=Q PC: 4B
CC: C=0,N=0,Z=0,V=V BR: CJIN(1) [NORM.56]
7426 M 000034 000071 030440 001600 000060 100000
*x CM: RESTORE Q REGISTER
AR: Q=R11A PC: 4B
7427 WM 000133 007600 030600 000400 000060 100000
*x CM: SET UP LENGTH FLAG
AR: R16B PC: UB

CC: V=PN,C=C,N=N,Z=Z

7430 M 000334 007170 030440 000200 000060 100000
*r CM: RESET ADDRESS

AR: R11B=R10A PC: LW
7431 M 150335 007071 000010 000200 000060 057246
*r CM: SAVE INTEGER IN (ACC OR 1)

AR: R10B=R11A OR [+10] PC: LW
BR: CBN(1) [ACC.SAV]
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BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 60 +

MODF/MODD INSTRUCTIONS

falals CM: SET UP TRUNCATION FLAG / SKIP ON CLEAN ZERO
AR: R16B AND R1A PC: UW

CC: N=PZ,C=C,Z=Z,V=V  BR: CBN(C) [-+4]

7437 M 000133 007500 100440 001600 000003 076705
*r CM:- CONDITIONAL ROUND
AR: R15B PC: 4B

CC: C=PN,N=N,Z=Z,V=V  BR: CJIN(N) [NORM.24A]

7440 M 000100 000000 167056 000200 000060 057442
ok CC: C€=0,N=0,Z=0,V=V BR: CBN(1) [-+2]
7441 M 000303 106400 030440 000600 000060 077052
o CM: NORMALIZE INTEGER

AR: R4B=R4B+<1> PC: UW

BR: CJIN(1) [NORM.56+1]

7442 W 000334 007071 030440 000200 000060 077246
*x s CM: SAVE FRACTION

AR: R10B=R11A BR: CJIN(1) [ACC.SAV]
7443 W 120237 006060 063146 000600 000060 100000
*x CM: RESTORE CC"S / BUILD FCC"S

AR: ROB=PSR,OUT=ROA PC: UW

CC: C=CPO,N=CPO,Z=CPO,V=CPO

7444 M 000331 006660 030440 000600 000060 164000
*x CM: SET FCC"S / FINISHED / TAP
AR: R6B=R6B OR ROA PC: UW

BR: CBIN(1) <SCR>
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st

BLUCPU MICROCODE

7445 M

**: ADDF

7446 M

*xk -

7447 M

KKk -

7450 M

*x -

7451 M

KKk -

7452 M

*xk -

7453 M

*x -

PG:

CM:

AR:

AR:

AR:

AR:

CM:
AR:

CC:

CM:
AR:
CC:

BR:

CM:

BR:

ADDF/ADDD INSTRUCTIONS

150337 007100 167000

POINT TO ACCUMULATOR
R11B=[ACO.FPP]

150337 007100 167010
R11B=[AC1.FPP]

150337 007100 167020
R11B=[AC2.FPP]

150337 007100 167030
R11B=[AC3.FPP]

120337 006000 167356
SAVE CC"S / GET OPERANDS
ROB=PSR PC: UW

C=0,N=0,7=0,V=0

000333 006200 164440
FLOATING MODE

R2B=R2B PC: UW
C=0,Z=PZ,N=N, V=V

CIN(/V) [ADD.24+1]

000100 000000 030440

000200

BR: CBN(1) [-+4]

000200

BR: CBN(1) [-+3]

000200

BR: CBN(1) [-+2]

000200

BR: CBN(1) [-+1]

000600

BR: CJN(1) [GETOPS]

000600

000200

DOUBLE MODE / FALL THROUGH TO ANSWER

CIN(V) [ADD.56+1]

MICROASSEMBLER V02 15-ADDF/ADDD

000060

000060

000060

000060

000060

000041

000001

INSTRUCTIONS

057451

057451

057451

057451

077126

076600

076711

Page 211



bluxhi.lst

BLUCPU MICROCODE MICROASSEMBLER V02 15-ANSWER ROUTINE
PG: ANSWER ROUTINE
CM: THIS ROUTINE CHECKS THE ARITHMETIC ANSWER

FOR EXPONENT UNDERFLOW/OVERFLOW AND
SAVES THE RESULT IN THE ACCUMULATOR AT
ADDRESS R10 (LW)

7454 M 000342 006600 030440 000600 000040 077722
**: ANSWER

CM: CLEAR FCC"S / CHECK EXPONENT IF NOT CLEAN ZERO

AR: R6B=0 PC: UW

BR: CJIN(/C) [EXP.UN+1]

7455 M 150355 007474 177600 000600 000060 076531
*x AR: R14B=[+177600] MASK R14A PC: UW

BR: CJIN(1) [CMB.SEF+1]

7456 M 002134 000070 030440 000200 170260 077250
% AR: AD=R10A 10: DATO(OFF)
BR: CJIN(1) [ACC.SAV+2]

7457 M 120237 006060 063146 000600 000060 100000
*x CM: SAVE CURRENT STATUS / RESTORE CC*"S
AR: ROB=PSR,0OUT=ROA PC: UW

CC: C=CPO,N=CPO,Z=CPO,V=CPO

7460 M 000331 006660 030440 000600 000060 164000
*x CM: SAVE FCC"S / TRAP OUT / FINISHED
AR: R6B=R6B OR ROA PC: UW

BR: CBIN(1) <SCR>
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BLUCPU MICROCODE MICROASSEMBLER V02 15-LDF/LDD INSTRUCTIONS

PG: LDF/LDD INSTRUCTIONS
7461 M 150337 007100 167000 000200 000060 057465
**: LDF

CM:z POINT TO ACCUMULATOR

AR: R11B=[ACO.FPP] BR: CBN(1) [-+4]
7462 M 150337 007100 167010 000200 000060 057465
*x AR: R11B=[AC1.FPP] BR: CBN(1) [-+3]
7463 M 150337 007100 167020 000200 000060 057465
*x AR: R11B=[AC2.FPP] BR: CBN(1) [-+2]
7464 M 150337 007100 167030 000200 000060 057465
*x AR: R11B=[AC3.FPP] BR: CBN(1) [-+1]
7465 M 120337 006000 167356 000600 000060 077135
*x CM: SAVE CC"S / GET SOURCE DATA

AR: ROB=PSR PC: UW

CcC: C=0,Z=0,N=0,V=0 BR: CJIN(1) [FSRC.SAV]
7466 M 150137 000000 007471 000200 040460 100120
*x CM: SET UP END BRANCH

AR: SCE5=[.+3] SP: CLR,SE5
7467 M 120337 006100 030440 000600 000000 077715
*x CM: CHECK FOR -O IF NOT MODE O

AR: R1B=PSR PC: UwW

BR: CJIN(C) [FIUV.FPP]
7470 M 150345 006661 000014 000600 000060 164000
*x CM: MASK STATUS / TRAP ON -0 AND FlUvV=1

AR: R6B=R1A AND [+14] PC: UW

BR: CBIN(1) <SCR>
7471 M 000334 007071 160440 000200 000060 077246
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st

BLUCPU MICROCODE

7473 M

KKk -

SUBF

7474 M

*xk -

7475 M

KKk -

7476 M

*x -

7477 M

KKk -

7500 M

*xk -

PG:

CM:

AR:

AR:

AR:

AR:

CM:
AR:

CC:

CM:
AR:

BR:

SUBF/SUBD

150337 007100

POINT TO ACCUMULATOR

R11B=[ACO.FPP]
150337 007100
R11B=[AC1.FPP]
150337 007100
R11B=[AC2.FPP]
150337 007100
R11B=[AC3.FPP]

120337 006000

INSTRUCTIONS

167000 000200

BR: CBN(1) [-+4]
167010 000200
BR: CBN(1) [-+3]
167020 000200
BR: CBN(1) [-+2]
167030 000200
BR: CBN(1) [-+1]

167356 000600

SAVE CC"S / GET OPERANDS

ROB=PSR

C=0,N=0,7=0,V=0

150365 006565

CHANGE SIGN OF B ARGUMENT / GO TO ADDF
R5B=R5A XOR [+100000]

CBN(1) [ADDF+5]

PC: UW

BR: CJN(1) [GETOPS]

100000 000600

PC: UW

MICROASSEMBLER V02 15-SUBF/SUBD

000060

000060

000060

000060

000060

000060

INSTRUCTIONS

057477

057477

057477

057477

077126

057452
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st

BLUCPU MICROCODE

7501 M

KKk -

CMPF

7502 M

*xk -

7503 M

KKk -

7504 M

*x -

7505 M

KKk -

7506 M

*xk -

7507 M

Kk -

7510 M

*x -

PG:

CM:

AR:

AR:

AR:

AR:

CM:
AR:

CC:

CM:
AR:

CC:

CM:
AR:

BR:

CM:
AR:

BR:

CMPF/CMPD

150337 007100

POINT TO ACCUMULATOR

R11B=[ACO.FPP]
150337 007100
R11B=[AC1.FPP]
150337 007100
R11B=[AC2.FPP]
150337 007100
R11B=[AC3.FPP]

120337 006000

INSTRUCTIONS

167000 000200

BR: CBN(1) [-+4]
167010 000200
BR: CBN(1) [-+3]
167020 000200
BR: CBN(1) [-+2]
167030 000200
BR: CBN(1) [-+1]

167356 000600

SAVE CC"S / GET OPERANDS

ROB=PSR
C=0,N=0,7=0,V=0
000111 106462
COMPARE EXPONENTS
R4B-R2A-<1>
C=0,N=PN,Z=PZ,V=V

150365 006363

PC: UW

BR: CJN(1) [GETOPS]

164450 000600
PC: UW
SP: CLR
100000 000600

MICROASSEMBLER V02 15-CMPF/CMPD

000060

000060

000060

000060

000060

040060

000042

NEGATE AC / BRANCH IF EXPONENTS NOT EQUAL

R3B=R3A XOR [+100000]

CBN(/2) [.+5]

000161 006563

PC: UW

030440 000600

ELSE CHECK ADDITION OF FRACTIONS

R5B XOR R3A
CIN(/V) [ADD.24A]

PC: UW

000041

INSTRUCTIONS

057505

057505

057505

057505

077126

100000

057514

076610

Page 216






bluxhi.lst

BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43 PAGE 65 +

CMPF/CMPD INSTRUCTIONS

7516 M 120237 006660 063146 000600 000060 056070
*x CM: SAVE FCC"S / RESTORE CC*"S
AR: R6B=PSR,OUT=ROA PC: UW

CC: C=CPO,N=CPO,Z=CPO,V=CPO

BR: CBN(1) [BGN]
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BLUCPU MICROCODE MICROASSEMBLER V02 15-STF/STD INSTRUCTIONS

PG: STF/STD INSTRUCTIONS
7517 M 152337 007000 167000 000200 170060 057523
**: STF

CM:z POINT TO ACCUMULATOR

AR: AD;R10B=[ACO.FPP] 10: DATI(OFF)

BR: CBN(1) [-+4]
7520 M 152337 007000 167010 000200 170060 057523
*x AR: AD;R10B=[AC1.FPP] 10: DATI(OFF)

BR: CBN(1) [-+3]
7521 M 152337 007000 167020 000200 170060 057523
*x AR: AD;R10B=[AC2.FPP] 10: DATI(OFF)

BR: CBN(1) [-+2]
7522 M 152337 007000 167030 000200 170060 057523
*x AR: AD;R10B=[AC3.FPP] 10: DATI(OFF)

BR: CBN(1) [-+1]
7523 M 120337 006000 030440 000600 000060 100000
*x: CM: SAVE CC"S

AR: ROB=PSR PC: UW
7524 M 000133 007600 167216 000400 000060 077117
*x AR: R16B PC: UB

CcC: C=0,N=0,2=0,V=PN BR: CJIN(1) [B-GETACC+1]
7525 M 070537 007000 177456 000600 000060 077137
*x CM: GET DESTINATION ADDRESS

AR: R10B=1R5,SRD(0) PC: UwW

cC: C=1,N=0,2Z=1,V=V BR: CJIN(1) [FSRC+1]
7526 M 000100 000000 167056 000200 000060 077150
*x CM: STORE AT DESTINATION

CC: C=0,N=0,2Z=0,V=V
Page 219






bluxhi.lst

BLUCPU MICROCODE MICROASSEMBLER V02 15-DIVF/DIVD INSTRUCTIONS
PG: DIVF/DIVD INSTRUCTIONS

7530 M 150337 007100 167000 000200 000060 057534

**: DIVF

CM: POINT TO ACCUMULATOR

AR: R11B=[ACO.FPP] BR: CBN(1) [-+4]
7531 M 150337 007100 167010 000200 000060 057534
o AR: R11B=[AC1.FPP] BR: CBN(1) [-+3]
7532 M 150337 007100 167020 000200 000060 057534
*x AR: R11B=[AC2.FPP] BR: CBN(1) [-+2]
7533 M 150337 007100 167030 000200 000060 057534
e AR: R11B=[AC3.FPP] BR: CBN(1) [-+1]
7534 M 120337 006000 167356 000600 000060 077126
*x CM: SAVE CC"S / GET OPERANDS

AR: ROB=PSR PC: UW

CC: C=0,N=0,Z=0,V=0 BR: CJIN(1) [GETOPS]
7535 M 150137 000000 007541 000200 040460 100120
% CM: SET UP END BRANCH

AR: SCE5=[.+4] SP: CLR,SE5
7536 M 000333 006400 030440 000600 000060 100000
% CM: CHECK FOR ZERO DIVISOR

AR: R4B=R4B PC: UW
7537 M 151137 000000 000004 020200 000012 077737
% AR: D=[+4] PC: LW,WIOL

BR: CJIN(Z") [FPP.TRP]

7540 M 150137 000000 006070 000200 000060 164120
% CM: TRAP IF DIVISOR = 0
AR: SCE5=[BGN] BR: CBIN(1) <SCR>
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BLUCPU MICROCODE MICROASSEMBLER V02 15-STEXP INSTRUCTION

PG: STEXP INSTRUCTION
7545 M 152137 000000 167000 000200 170060 057551
**: STEXP

CM:z POINT TO ACCUMULATOR

AR: AD=[ACO.FPP] 10: DATI(OFF)

BR: CBN(1) [-+4]
7546 M 152137 000000 167010 000200 170060 057551
*x AR: AD=[AC1.FPP] 10: DATI(OFF)

BR: CBN(1) [-+3]
7547 M 152137 000000 167020 000200 170060 057551
*x AR: AD=[AC2.FPP] 10: DATI(OFF)

BR: CBN(1) [-+2]
7550 M 152137 000000 167030 000200 170060 057551
*x AR: AD=[AC3.FPP] 10: DATI(OFF)

BR: CBN(1) [-+1]
7551 M 150337 007000 077600 000200 000060 100000
*x CM: SET UP MASK FOR EXPONENT

AR: R10B=[+77600]
7552 M 152237 007271 000200 020200 000060 100000
*x CM: LOAD ADDRESS OF DESTINATION

AR: R12B=[+200],AD=R11A PC: LW,WIOL
7553 M 000745 007070 030440 000200 000060 100000
*x CM: POSITION EXPONENT

AR: R10B=D AND R10A,SRU(0)
7554 M 071237 007070 030440 000200 000060 100000
*x: AR: R10B=IR5,D=R10A
7555 M 011125 100072 164750 000200 000060 100000
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PG: STCFI,STCFL,STCDI,STCDL INSTRUCTIONS

7562 M 152337 007000 167000 000200 170060 057566

**: STCFI

CM: POINT TO ACCUMULATOR
AR: AD;R10B=[ACO.FPP]  10: DATI(OFF)
BR: CBN(1) [-+4]

7563 M 152337 007000 167010 000200 170060 057566
*x AR: AD;R10B=[ACL1.FPP]  10: DATI(OFF)
BR: CBN(1) [-+3]

7564 M 152337 007000 167020 000200 170060 057566
*x AR: AD;R10B=[AC2.FPP]  10: DATI(OFF)
BR: CBN(1) [-+2]

7565 M 152337 007000 167030 000200 170060 057566
*x AR: AD;R10B=[AC3.FPP]  10: DATI(OFF)
BR: CBN(1) [-+1]

7566 M 120337 006000 167356 000600 000060 077115
*ok s CM: SAVE CC*"S / GET ACCUMULATOR

AR: ROB=PSR PC: UW

cC: C=0,N=0,Z=0,V=0 BR: CJIN(1) [B.GTAC]
7567 M 000342 006600 030440 000600 000001 057571
xok s CM: CLEAR FCC*S / SKIP ON DOUBLE

AR: R6B=0 PC: UW

BR: CBN(V) [-+2]

7570 M 000342 007500 030440 001600 000060 100000
*x CM: CLEAR LOW FRACTION

AR: R15B=0 PC: 4B
7571 M 120337 006100 177356 000600 000060 077210
*x CM: SAVE DATA FLAGS / GET SOURCE ADDRESS
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STCFI,STCFL,STCDI,STCDL INSTRUCTIONS

7576 M 000042 000000 160740 001600 000013 057601
*x CM: SET Q / BRANCH IF IN RANGE

AR: Q=0 PC: 4B

CC: C=0,N=N,Z=Z,V=0 BR: CBN(N") [-+3]
7577 M 150337 006600 000001 000600 000060 077736
o CM: ELSE CONVERSION ERROR / SET FCC

AR: R6B=[+1] PC: UW

BR: CJIN(1) [FIC.TRP]

7600 M 000342 007300 167756 001600 000060 057605
*ok s CM: GENERATE A CLEAN ZERO

AR: R13B=0 PC: 4B

cC: C=0,N=0,Z=1,V=0 BR:CBN(1) [-+5]
7601 M 000633 007400 030440 041420 000077 100000
xok s CM: SHIFT INTEGER INTO POSITION

AR: R14B=R14B,SRU(0),SQ(MSBR)  PC: 3B,CCL
BR: CNR(/CNTR)

7602 M 000332 007300 030440 001600 000043 057605
falals CM: GET INTEGER / SKIP 1F POSITIVE
AR: R13B=Q PC: 4B

BR: CBN(/N) [-+3]

7603 M 150115 000073 100000 000200 000060 100000
*r CM: COMPARE TO MOST NEGATIVE NUMBER

AR: R13A-[+100000]-<0> PC: LW

7604 M 000324 107373 030440 000200 000053 057577
*x CM: CONVERSION ERROR IF R13>100000
AR: R13B=-R13A-<1> PC: LW

BR: CBN(/N") [.-5]

69 +
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BLUCPU MICROCODE

STCFI,STCFL,STCDI,STCDL INSTRUCTIONS

7612 M

CC:

BR:

**: STCF.L

7613 M

Kk -

7614 M

*xk -

7615 M

KKk -

7616 M

*x -

7617 M

KKk -

7620 M

Kk -

CM:
AR:

BR:

CM:
AR:

CC:

CM:
AR:

BR:

CM:
AR:

CC:

CM:
AR:

CC:

AR:

CC:

CM:

C=CP0,N=CP0,Z=CPO, V=CPO
CBIN(1) <SCR>

150115 140064 000040 000600

CHECK MAGNITUDE
RAA-[+40]-</N> PC: UW
CBN(BLE") [.+3]

000042 000000 167340 001600
CLEAR Q / BRANCH IF IN RANGE

Q=0 PC: 4B
C=0,N=N,Z=0,V=0 BR: CBN(N®) [.+3]

150337 006600 000001 000600
ELSE CONVERSION ERROR / SET FCC
R6B=[+1] PC: UW

CIN(1) [FIC.TRP]

000342 007300 167756 001600
GENERATE A CLEAN ZERO
R13B=0 PC: 4B

C=0,N=0,Z=1,V=0 BR: CBN(1) [-+7]

000633 007500 107340 001640
SHIFT INTEGER INTO POSITION
R15B=R15B, SRU(0),SQ(C) PC: 4B

C=MSBR,N=N,Z=0,V=0 BR: CBN(/CNTR) [.+2]

000733 007400 107340 041404
R14B=R14B,SRU(C) PC: 3B,CCL
C=MSBR,N=N,Z=0,V=0 BR: CBN(1) [.-1]

000332 007300 160440 001600
GET INTEGER

000017

000013

000060

000060

000077

000060

000043

MICROASSEMBLER V02 15-0ct-2007 16:18:43 PAGE

057615

057616

077736

057624

057620

057616

057624

69 +
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STCFI,STCFL,STCDI,STCDL INSTRUCTIONS

AR: D=R13B PC: UW
BR: CBN(Z) [STCF.MO]

7626 M 152205 007070 000002 000200 100243 057611
*x CM: BRANCH ON IMMEDIATE

AR: R10B=R10A+[+2]+<0>,AD=R10A

10: DATO(CM) BR: CBN(/N) [STCF.M0+2]
7627 M 001133 007300 030440 020200 000060 057610
o CM: ELSE DOUBLE

AR: D=R13B PC: LW,WIOL

BR: CBN(1) [STCF.MO+1]
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PG: STCFD/STCDF INSTRUCTIONS
7630 M 152337 007000 167000 000200 170060 057634
**: STCFD

CM:z POINT TO ACCUMULATOR

AR: AD;R10B=[ACO.FPP] 10: DATI(OFF)

BR: CBN(1) [-+4]
7631 M 152337 007000 167010 000200 170060 057634
*x AR: AD;R10B=[AC1.FPP] 10: DATI(OFF)

BR: CBN(1) [-+3]
7632 M 152337 007000 167020 000200 170060 057634
*x AR: AD;R10B=[AC2.FPP] 10: DATI(OFF)

BR: CBN(1) [-+2]
7633 M 152337 007000 167030 000200 170060 057634
*x AR: AD;R10B=[AC3.FPP] 10: DATI(OFF)

BR: CBN(1) [-+1]
7634 M 120337 006000 167356 000600 000060 077115
*x CM: SAVE CC"S / GET ACCUMULATOR

AR: ROB=PSR PC: UW

CC: C=0,N=0,2=0,V=0 BR: CJIN(1) [B.GTAC]
7635 M 120177 000000 030540 000200 000060 100000
*x CM: COMPLEMENT LENGTH

AR: OUT=/PSR CC: Vv=CPO,C=C,N=N,Z=2Z
7636 M 120337 006100 177456 000600 000060 077135
*x CM: SAVE TCC®S / GET DESTINATION ADDRESS

AR: R1B=PSR PC: UwW

CC: C=1,7Z=1,N=0,V=V BR: CJIN(1) [FSRC.SAV]
7637 M 150137 000000 006070 000200 040460 100120
*x CM: SET UP END BRANCH
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STCFD/STCDF INSTRUCTIONS

7644 M 000100 000000 030440 000200 000041 057646
**: CNV.RND

CM: SKIP ON DOUBLE SOURCE

BR: CBN(/V) [-+2]

7645 M 000342 007500 030440 001600 000060 120000
*x CM: ELSE CLEAR LOWER FRACTION ON FLOATING SOURCE

AR: R15B=0 PC: 4B

BR: CRR(1)
7646 M 150337 006100 000040 000600 000002 130000
o CM: RETURN ON ZERO SOURCE

AR: R1B=[+40] PC: UW

BR: CRN(Z)
7647 M 000141 006176 030440 000600 000060 100000
*x CM: CHECK TRUNCATE

AR: R16A AND R1B PC: UW
7650 M 000100 000000 030440 000200 000052 130000
*x CM: RETURN IF CHOPPING

BR: CRN(/Z")
7651 M 000133 007500 100440 001600 000060 076705
*x CM: ELSE ROUND FLOATING

AR: R15B PC: 4B

CC: C=PN,N=N,Z=Z,V=V  BR: CJIN(1) [NORM.24A]

7652 M 150115 100064 000400 000600 000060 057731
% CM: CHECK OVERFLOW ON ROUNDING
AR: R4A-[+400]-<1> PC: UW

BR: CBN(1) [EXP.OV+1]
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PG: LDEXP INSTRUCTION
7653 M 152337 007000 167000 020200 000060 057657
**: LDEXP

CM:z POINT TO ACCUMULATOR

AR: AD;R10B=[ACO.FPP] PC: LW,WIOL

BR: CBN(1) [-+4]
7654 M 152337 007000 167010 020200 000060 057657
*x AR: AD;R10B=[AC1.FPP] PC: LW,WIOL

BR: CBN(1) [-+3]
7655 M 152337 007000 167020 020200 000060 057657
*x AR: AD;R10B=[AC2.FPP] PC: LW,WIOL

BR: CBN(1) [-+2]
7656 M 152337 007000 167030 020200 000060 057657
*x AR: AD;R10B=[AC3.FPP] PC: LW,WIOL

BR: CBN(1) [-+1]
7657 M 000337 006200 030440 000600 170060 100000
*x CM: SAVE DATA / GET ACCUMULATOR

AR: R2B=D PC: UW

10: DATI(OFF)
7660 M 120337 006000 167356 000600 000060 077115
*x CM: SAVE CC*S

AR: ROB=PSR PC: UwW

cC: C=0,N=0,2=0,V=0 BR: CJIN(1) [B.GTAC]
7661 M 150137 000000 006070 000200 040460 100120
*x CM: SET UP END BRANCH

AR: SCE5=[BGN] SP: CLR,SE5
7662 M 150337 006400 000200 000600 000060 100000
*x CM: SET NEW EXPONENT / SAVE
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PG: LDCIF/LDCLF/LCDID/LCDLD INSTRUCTIONS
7664 M 150337 007100 167000 000200 000060 057670
**: LDCIF

CM:z POINT TO ACCUMULATOR

AR: R11B=[ACO.FPP] BR: CBN(1) [-+4]
7665 M 150337 007100 167010 000200 000060 057670
*x AR: R11B=[AC1.FPP] BR: CBN(1) [-+3]
7666 M 150337 007100 167020 000200 000060 057670
*x AR: R11B=[AC2.FPP] BR: CBN(1) [-+2]
7667 M 150337 007100 167030 000200 000060 057670
*x AR: R11B=[AC3.FPP] BR: CBN(1) [-+1]
7670 M 120337 006000 167356 000600 000060 077210
*x CM: SAVE CC"S / GET INTEGER

AR: ROB=PSR PC: UW

CC: C=0,N=0,2=0,V=0 BR: CJIN(1) [ISRC.SAV]
7671 M 150337 006400 000271 000600 000060 077051
*x CM: NORMALIZE INTEGER

AR: R4B=[+271] PC: UwW

BR: CJIN(1) [NORM.56]
7672 M 000133 007600 030600 000400 000002 057674
*x CM: SET LENGTH / SKIP ON ZERO

AR: R16B PC: UB

CC: C=C,N=N,Z=Z,V=PN BR: CBN(Z) [-+2]
7673 M 000100 000000 030440 000200 000041 077646
*x CM: CHECK ROUNDING IF RESULT FLOATING

BR: CIN(/V) [CNV.RND+2]
7674 M 000334 007071 030440 000200 000060 077246
Page 237






bluxhi.lst

BLUCPU MICROCODE MICROASSEMBLER V02 15-LDCDF/LDCFD INSTRUCTIONS
PG: LDCDF/LDCFD INSTRUCTIONS

7676 M 150337 007100 167000 000200 000060 057702

**: LDCDF

CM: POINT TO ACCUMULATOR

AR: R11B=[ACO.FPP] BR: CBN(1) [-+4]
7677 M 150337 007100 167010 000200 000060 057702
o AR: R11B=[AC1.FPP] BR: CBN(1) [-+3]
7700 M 150337 007100 167020 000200 000060 057702
*x AR: R11B=[AC2.FPP] BR: CBN(1) [-+2]
7701 M 150337 007100 167030 000200 000060 057702
e AR: R11B=[AC3.FPP] BR: CBN(1) [-+1]
7702 M 121237 006076 030440 000600 000060 100000
*x CM: SAVE CC"S / SET UP LENGTH FLAG

AR: ROB=PSR,D=R16A PC: UW
7703 M 000177 000000 167616 000000 000060 077135
ok CM: GET SOURCE USING SPECIFIED LENGTH

AR: OUT=/D PC: LB

CC: C=0,Z=1,V=PN,N=0  BR: CJIN(1) [FSRC.SAV]

7704 M 150137 000000 007707 000200 040460 100120
% CM: SET UP END BRANCH

AR: SCE5=[.+3] SP: CLR,SE5
7705 M 150337 006100 000014 000600 000000 077716
% CM: CHECK VARIABLE AND SET FCC™S

AR: R1B=[+14] PC: UW

BR: CJIN(C) [FIUV.FPP+1]

7706 M 120345 006661 030440 000600 000060 164000
o CM: SET FCC™S
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LDCDF/LDCFD INSTRUCTIONS

*x CM: RESTORE CC*"S
AR: ROB=PSR,OUT=ROA PC: UW

CC: C=CPO,N=CPO,Z=CPO,V=CPO

7714 M 000331 006660 030440 000600 000060 164000
*x CM: FINALIZE FCC®S / FINISHED / TRAP
AR: R6B=R6B OR ROA PC: UW

BR: CBIN(1) <SCR>
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PG: FIUV - UNDEFINED VARIABLE CHECK
CM: ROUTINE CHECKS FOR -0 (1E. Z=1 AND N=1)

AND CHECKS IF FIUV INTERRUPT IS ENABLED
IF -0 FOUND AND FIUV=0 THEN

C=1 FOR CLEAN ZERO
IF -0 FOUND AND FIUV=1 THEN

C=0 FOR NON CLEAN ZERO

GO CHECK FID AND SET UP TRAP
ELSE RETURNS

7715 M 000100 000000 030440 000200 000042 130000
**: FIUV.FPP

CM: RETURN IF NOT ZERO

BR: CRN(/Z)
7716 M 151145 000076 004000 000600 000043 130000
*x CM: RETURN IF PLUS / TEST FIUV BIT

AR: D=R16A AND [+4000] PC: UW

BR: CRN(/N)
7717 M 001137 000000 110440 000200 000012 130000
% CM: SET FOR CLEAN ZERO AND RETURN IF FIUV BIT CLEAR

AR: D=D

CC: C=PZ,N=N,Z=Z,V=V BR: CRN(Z")

7720 M 151137 000000 000014 020200 000060 057737
**: FJUV.TRP
CM: ELSE INHIBIT CLEAN ZERO WHEN TRAPPING
AND GO CHECK FID AND SET UP TRAP
AR: D=[+14] PC: LW,WIOL
BR: CBN(1) [FPP.TRP]
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PG: EXPONENT UNDERFLOW CHECK
CM: ROUTINE CHECKS FOR EXPONENT UNDERFLOW (IE. R4 (UW) <= 0)

AND CHECKS IF FIU INTERRUPT IS ENABLED
IF UNDERFLOW AND FI1U=0
THEN MASK EXPONENT, SETUP CLEAN ZERO
IF UNDERFLOW AND FlU=1
THEN MASK EXPONENT, INHIBIT CLEAN ZERO,
GO CHECK FID AND SET UP TRAP
ELSE CHECKS OVERFLOW

7721 M 000342 006600 030440 000600 000060 100000
**: EXP.UN

CM: CLEAR FCC"S

AR: R6B=0 PC: UW
7722 M 000303 006400 030440 000600 000060 100000
faiale CM: CHECK EXPONENT

AR: R4B=R4B+<0> PC: UW
7723 M 150145 000076 002000 000600 000057 057730
ool CM: BRANCH IF NO UNDERFLOW

AR: R16A AND [+2000] PC: UW
BR: CBN(BGT") [EXP.0V]

7724 M 150345 006464 000377 000600 000052 057726
e CM: MASK EXPONENT

AR: R4B=R4A AND [+377] PC: UW

BR: CBN(/Z") [.+2]

7725 M 000342 006400 170440 000600 000060 120000
*x CM: SETUP FOR A CLEAN ZERO ON FIU=0

AR: R4B=0 PC: UW

CC: C=1,Z=Z,N=N,V=V BR: CRR(1)
7726 M 151137 000000 000012 020200 000060 100000
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BLUCPU MICROCODE

PG: EXPONENT OVERFLOW CHECK

CM: ROUTINE CHECKS FOR EXPONENT OVERFLOW
AND CHECKS IF FIV INTERRUPT 1S ENABLED
IF OVERFLOW AND FIV=0
THEN MASK EXPONENT AND SET FOR CLEAN ZERO
IF OVERFLOW AND FIV=1
THEN MASK EXPONENT, INHIBIT CLEAN ZERO,
GO CHECK FID AND SET UP TRAP
ELSE RETURNS
7730 M 150115 100064 000400 000600 000060
**: EXP.OV
CM: CHECK FOR OVERFLOW
AR: R4A-[+400]-<1> PC: UW
7731 M 150145 000076 001000 000600 000013
*x CM: RETURN IF NO OVERFLOW
AR: R16A AND [+1000] PC: UW
BR: CRN(N®)
7732 M 150345 006464 000377 000600 000052
*x CM: ELSE MASK EXPONENT
AR: R4B=R4A AND [+377] PC: UW
BR: CBN(/Z") [-+2]
7733 M 000342 006400 170440 000600 000060
*x CM: SETUP FOR CLEAN ZERO
AR: R4B=0 PC: UW
CC: €=1,Z=Z,N=N,V=V BR: CBN(1) [-+2]
7734 M 151137 000000 000010 020200 000060
**: FIV.TRP

CM: SET FEC FOR OVERFLOW
AR: D=[+10] PC: LW,WIOL
BR: CJIN(1) [FIU.TRP+1]

MICROASSEMBLER V02 15-EXPONENT OVERFLOW CHECK

100000

130000

057734

057735

077727
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BLUCPU MICROCODE MICROASSEMBLER V02 15-FLOATING TRAP PROCESSING

PG: FLOATING TRAP PROCESSING
7736 M 151137 000000 000006 020200 000060 100000
**: FIC.TRP

CM: SET FEC FOR INTEGER CONVERSION ERROR

AR: D=[+6] PC: LW,WIOL
7737 M 152137 000000 167102 000200 170260 100000
**: FPP_TRP

CM: SAVE FEC CODE

AR: AD=[FEC.FPP] 10: DATO(OFF)
7740 M 150335 007676 100000 000600 000060 100000
*x CM: SET FER BIT IN FPS

AR: R16B=R16A OR [+100000] PC: UW
7741 M 101137 000000 030440 020200 000060 100001
*x CM: SAVE INSTRUCTION LOCATION

AR: D=SCR1 PC: LW,WIOL
7742 W 150145 000076 040000 000600 000060 100000
*x s CM: CHECK INTERRUPT DISABLE FID

AR: R16A AND [+40000] PC: UW
7743 M 152137 000000 167100 020200 170252 130000
*x CM: SAVE FEA / RETURN IF INTERRUPT DISABLED

AR: AD=[FEA.FPP] PC: LW,WIOL

10: DATO(OFF) BR: CRN(/Z")
7744 M 150137 000000 007745 000200 040460 120120
e CM: ELSE SET UP TRAP

AR: SCE5=[TRAP.FPP] SP: CLR,SE5

BR: CRR(1)
7745 M 000133 006000 063146 000600 000060 056544

**: TRAP.FPP
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BLUCPU MICROCODE

6172 1

KKk -

7746 M

**: SPCL

o MICROASSEMBLER V02 15-SPCL INSTRUCTIONS
PG: SPCL INSTRUCTIONS
CM:= DEFINE SPCL ENTRY POINT
-=:2 I0RIGIN+172
007746 002100
MA: SPCL PS: EX IN: BYT
CM: SPECIAL INSTRUCTION TO ACCESS MICROCODE ROUTINES

220-223 MICIMP - JUMP TO MICROCODE LOCATION

THE GENERAL REGISTER RO-R3 CONTAINS THE ABSOLUTE

MICROCODE ADDRESS TO WHICH CONTROL 1S PASSED

CM: SPECIAL INSTRUCTIONS TO ACCESS ANY MEMORY LOCATION

224 GETW - GET WORD OF DATA
225 GETB - GET BYTE OF DATA
226 PUTW - PUT WORD OF DATA
227 PUTB - PUT BYTE OF DATA

SOURCE/DESTINATION DATA IN RO

LOW 16 BIT ADDRESS IN R1

HIGH 6 BIT ADDRESS IN R2

.=: MORGEND

052237 007061 030440 000200

CM: GET IR / LOAD AD

AR: R10B=IR,AD=R1A

000060

100000
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SPCL INSTRUCTIONS

7754 M 002237 006067 034750 010200 171760 056073
o AR: ROB=D,AD=R7A PC: LW,WIOH

CC: C=C,V=0,N=PN,Z=PZ

10: INTCK BR: CBN(1) [BGN+3]

7755 M 000100 000000 030440 000200 173060 100000
**: GETB
CM: GET BYTE INSTRUCTION

10: IDATI(OFF,BYT)

7756 M 032237 006067 034750 010200 171760 056073
o AR: ROB=DSX7,AD=R7A PC: LW,WIOH

CC: C=C,V=0,N=PN,Z=PZ

10: INTCK BR: CBN(1) [BGN+3]

7757 M 003134 000062 030440 000200 000052 057761
**: PUT.WB

CM: LOAD ADX / BRANCH IF BYTE

AR: ADX=R2A BR: CBN(/Z") [PUTB]

7760 M 001133 006000 034750 000200 170260 056070
**: PUTW

CM: PUT WORD INSTRUCTION

AR: D=ROB CC: C=C,V=0,N=PN,Z=PZ

10: DATO(OFF)  BR: CBN(1) [BGN]

7761 M 001133 006000 034750 000000 172260 056070
**: PUTB

CM: PUT BYTE INSTRUCTION

AR: D=ROB PC: LB

CC: C=C,V=0,N=PN,Z=PZ

10: DATO(OFF,BYT) BR: CBN(1) [BGN]

7762 M 000134 000020 030440 000200 040460 100120
**: MICIMP
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SYMBOL TABLE

A_BLDSEF 006555 A_GETACC 007105 A_GETARG 006545
ABSF 007327 ACO.FPP 167000 AC1.FPP 167010
AC2.FPP 167020 AC3.FPP 167030 AC4 _FPP 167040
AC5.FPP 167050 AC6.FPP 167060 AC7.FPP 167070
ACC.SAV 007246 ACC.SAVA 007247 ADC 006236
ADD 006214 ADD.24 006577 ADD.24A 006610
ADD.56 006710 ADD.56A 006717 ADDF 007445
AL.24 006644 AL.24A 006651 AL.24B 006661
AL.56 007000 AL .56A 007007 AL .568B 007030
ANSWER 007454 ARG.SAV 006520 ARG.SAVA 006521
ASH 006400 ASHC 006413 ASL 006265
ASR 006263 B.BLDSEF 006572 B.GETACC 007116
B.GETARG 006562 B.GETINT 007237 B.GTAC 007115
BGN 006070 BIC 006203 BINT 006016
BIS 006210 BIT 006177 BR 006067
CFCC 007271 CHLT 006110 CLR 006224
CLRC 006267 CLRF 007320 CMB.SEF 006530
CMP 006173 CMPF 007501 CNV.RND 007644
COM 006226 CONS 006112 CONT 006130
COPY .24 006602 COPY .56 006713 DEC 006232
DEP 006143 DEP1 006104 DIV 006450
DIV.24 006633 DIV.56 006757 DIV.56A 006776
DIVF 007530 DIVZERO 006536 DST 006030
END 006150 END1 006412 END2 006427
END3 006447 EX 006124 EX1 006100
EXP.OV 007730 EXP.UN 007721 EXPCHK 006514
FADD 006507 FBHINT 006077 FDIV 006471
FDST 007150 FEA.FPP 167100 FEC.FPP 167102
FIC.TRP 007736 FIS.SAV 006516 FIS.TRAP 006541
FIU.TRP 007726 FIUV.FPP 007715 FIUV.TRP 007720
FIV.TRP 007734 FMUL 006477 FOP.TRP 007267
FPP.TRP 007737 FRC.SAV 007432 FS.IM 007157
FS.MO 007142 FS.M1 007146 FS.M2 007152
FS.M3 007156 FS.M4 007162 FS.M5 007166
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bluxhi.lst

BLUCPU MICROCODE MICROASSEMBLER V02 15-0Oct-2007 16:18:43

SYMBOL TABLE

NEGF 007333 NGN 006445 NO

NOBR 006066 NORM. 24 006671 NORM.24A
NORM. 56 007051 NORM.56A 007100 0b2

0ob3 006051 0ob4 006052 0oD5

0D6 006056 0ob7 006050 0S3

0S4 006044 0S5 006043 0S6

0S7 006040 OVRFLO 006540 PF

PSN 006442 PULL 006057 PUSH
PUSHA 006006 PUT .WB 007757 PUTB
PUTW 007760 REG 006156 RES
RESEND 006003 RESET 006315 ROL

ROR 006255 RSHC 006424 RSRVINST
RSRVSTAT 006331 RTI 006307 RTS

RTST 006410 SBC 006240 SEND
SET.FPS 007256 SETC 006270 SETD
SETF 007272 SETI 007273 SETL

SOB 006271 SPCL 007746 SPL

SRO 006260 SRC 006020 SRD
STCF.1 007575 STCF.L 007612 STCF.MO
STCFD 007630 STCFI1 007562 STEXP
STF 007517 STFPS 007301 STRT
STST 007311 SUB 006220 SUBF
SWAB 006245 SXT 006251 TRAP _FPP
TST 006242 TSTF 007323 TSTR
UNDFLO 006537 WAIT 006317 XOR

YSTB 006011

- 007764

ERRORS DETECTED IN PASS 1

1
o

ERRORS DETECTED IN PASS 2

1
o

BLUXHI[40] ,BLUXHI[600]=BLUXHI ,EI1SX,FISX,FPPX,SPCLX,EN
X

006162
006705
006047
006054
006041
006042
006012
006002
007761
006000
006261
006327
006302
006045
007274
007275
006334
006257
007607
007545
006135
007473
007745
006154
006253
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SET ERROR NONE

DELETE/NOQ BLUXLO.WCS,BLUXLO.LST

SET ERROR ERROR

!

R MICRO

BLUXLO[40] ,BLUXLO[600]=BLUXLO,EISX,FISX,FPPX,SPCLX,ENDX
~C
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bluxlo.m

ic

**: RES

Kk -

**: PUSH

TT:
SB:

CM:

CM:
CM:
CM:
CM:
CM:
CM:
CM:

CM:
NA:

CM:
NA:

PG:

10:

**: RESEND

*x -

Kk -

**: PUSH

Kk -

*xk -

**: YSTB

**: PF

KKk -

**: INT1

AR:
10:

AR:
10:

AR:
10:

A
AR:
SP:

AR:
BR:

AR:
BR:

CM:
AR:
BR:

CM:
AR:
10:
BR:
PG:

7
CM:

BLUCPU MICROCODE
TITLE PAGE

EMULATION OF THE PDP 11/34 COMPUTER
CODE DATED MARCH 1980
ALAN R. BALDWIN

CORRECTION TO MTPS (USER MODE) - MAY 1980

CORRECTION TO MTOUT (MAINTENANCE MODE) - MAY 1980
CORRECTION OF RTI/RTT INSTRUCTIONS - JULY 1980
REWRITE OF TRAP HANDLERS - JULY 1980

ADDITION OF RESERVED INSTRUCTION HANDLER - JULY 1980
ADDITION OF SPL INSTRUCTION - JULY 1980

CORRECTION OF RSRVINST/RSRVSTAT - MAY 1986

PROGRAM MICROCODE ORIGIN
MORIGIN = +0

INSTRUCTION CODE ORIGIN
IORIGIN = +0
TRAP PROCESSING
MORIGIN+0O
TRAP SEQUENCE ENTRY POINT

RESERVED INSTRUCTIONS
TRAP, EMT, 10T, BPT INSTRUCTIONS

AD;R10B=PV PC: LW, WIOL
DATI(KI)

R10B=R10A-[+2]-<1> BR: CJN(1) [PULL+2]

IDATO(CMI) BR: CJIN(1) [PUSHA]
AD=R7A PC: LW, WIOL

INTCK BR: CBIC(0)

SCRO=0 PC: LW, CFP
IDATIR(CMI)

AD;R7B=R7A+[+2]+<0> PC: LW, WIOL
INTCK BR: CBR(1) [BGN+2]
AD=R6A+[+2]+<0> PC: LW,WIOL
CLR

D=R11A 10: DATO(CMI)
CRN(MMGT)

SOR=R6A-SLR-<1>
CRR(L)

ENTRY POINT FOR YELLOW STACK AND T BIT TRAPS
R7B=R7A-[+2]-<1>
CBN(1) [RES]

POWER FAIL ENTRY POINT
AD;R10B=PV PC: LW, WIOL
DATI(KI) BR: CJIN(1) [PULL]
BROC(/PFD) [PUSH]

INTERRUPT HANDLERS

ENTRY POINT FOR INTERNAL
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CM: INTERRUPT LEVELS 1 THROUGH 7
AR: AD;R10B=PV PC: LW, WIOL
10: DATI(KI)  SP: ClI

*x AR: R7B=R7A-[+2]-<1> BR: CBN(1) [RES+1]
**: BINT

AR: R10B=[+2] PC: LW, WIOL

10z TINT
*x: AR: AD;R10B=R10A+D+<0> PC: LW,WIOH

10: DATI(KI) BR: CBN(1) [RES+1]

PG: SOURCE MODE SEQUENCE

-=: MORIGIN+20

CM: SOURCE MODE CODE
FOR ALL MODES RESULTS ARE
(1) D & R10 CONTAIN DATA FROM ADDRESS
(2) STACK OVERFLOW CHECKED IN MODES 4 AND 5
UPON ENTRY AND EXIT AD = R7

**: SRC
CM: (R) 1S OPERAND
AR: D=RA(SRC) BR: CBR(1) [SEND]

*x CM: (R) 1S ADDRESS
AR: AD=RA(SRC) PC: LW, WIOL
10: DATI(CMI,BYT) BR: CBR(1) [SEND]

*x CM: (R) IS ADDRESS; (R) + (1 OR 2)
AR: RB(SRC)=RA(SRC)+[+1]+</SR67W>, AD=RA(SRC)  PC: LW, WIOL
10: DATI(CMI,BYT) BR: CBR(1) [SEND]

*x CM: (R) 1S ADDRESS OF ADDRESS; (R) + 2
AR: RB(SRC)=RA(SRC)+[+2]+<0>, AD=RA(SRC) PC: LW, WIOL
10: DATI(CMI)  BR: CBR(1) [0S3]

*x CM: (R) - (1 OR 2); (R) IS ADDRESS
AR: AD;RB(SRC)=RA(SRC)-[+1]-<SR67W> PC: LW, WIOL
10: DATI(CMI,BYT) BR: BROC(MMGT) [0S4]

*x CM: (R) - 2; (R) IS ADDRESS OF ADDRESS
AR: AD;RB(SRC)=RA(SRC)-[+2]-<1> PC: LW, WIOL
10: DATI(CMI) BR: CBR(1) [0S5]

*x CM: (R) + X IS ADDRESS
AR: R7B=R7A+[+2]+<0>  PC: LW, WIOL
10: IDATI(CMI) ~BR: CBR(1) [0S6]

*x CM: (R) + X 1S ADDRESS OF ADDRESS
AR: R7B=R7A+[+2]+<0>  PC: LW, WIOL
10: IDATI(CMI) BR: CBR(1) [0S7]

PG: DESTINATION MODE SEQUENCE

.=: MORIGIN+30
CM: DESTINATION MODE CODE
FOR ALL MODES
UPON ENTRY
(1) AD = R7
(2) R10 CONTAINS DATA OF PRECEEDING SOURCE MODE
UPON EXIT
(1) AD & R11 CONTAIN ADDRESS OF DESTINATION DATA
(2) D CONTAINS DATA AT DESTINATION ADDRESS
(3) STACK OVERFLOW CHECKED IN MODES 4 & 5

**: DST
CM: (R) 1S OPERAND
AR: R10B=D, D=RA(DST)  BR: CBIN(1l) <INST>

*x CM: (R) 1S ADDRESS
AR: AD;R11B=RA(DST) PC: LW, WIOL
10: DATIP(CM,BYT,NDSP) BR: CBIN(1) <INST>

s CM: (R) 1S ADDRESS; (R) + (1 OR 2)

Page 2



bluxlo.m

ic

Kk -

Kk -

KK -

Kk -

Kk -

**: 0S7

**: 0S3

**: 0S6

**: 0S5

**: 0S4

**: SEND

*xk -

**: 0D2

**: OD7

**: 0D3

**: OD4

*x -

**: 0D5

Kk -

**: 0D6

AR:
10:

CM:
AR:
10:
CM:
AR:
10:
CM:
AR:
10:
CM:
AR:
10:
CM:
AR:
10:
PG:

CM:
AR:

AR:
10:

AR:
PC:

AR:
10:

AR:

AR:

10:

10:

AR:
BR:

AR:
10:

AR:
10:

AR:

10:

AD;R11B=RA(DST) PC: LW, WIOL
DATIP(CM,BYT,NDSP) BR: CBR(1) [0D2]

(R) IS ADDRESS OF ADDRESS; (R) + 2
RB(DST)=RA(DST)+[+2]+<0>, AD=RA(DST) PC: LW, WIOL
DATI(CMI) ~ BR: CBR(1) [0D3]

(R) - (1 OR 2); (R) IS ADDRESS
AD;RB(DST)=RA(DST) - [+1]-<DR67W> PC: LW, WIOL
DATIP(CM,BYT,NDSP) BR: CBR(1) [0OD4]

(R) - 2; (R) IS ADDRESS OF ADDRESS
AD;RB(DST)=RA(DST)-[+2]-<1> PC: LW, WIOL
DATI(CMI)  BR: CBR(1) [OD5]

(R) + X IS ADDRESS
R7B=R7A+[+2]+<0> PC: LW, WIOL
IDATI(CMI) BR: CBR(1) [0D6]

(R) + X IS ADDRESS OF ADDRESS
R7B=R7A+[+2]+<0> PC: LW, WIOL
IDATI(CMI) BR: CBR(1) [0D7]

SOURCE & DESTINATION COMPLETION

COMPLETION OF SOURCE MODES

AD=RA(SRC)+D+<0> PC: LW, WIOH 10: DATI(CMI)
AD=D PC: LW, WIOH
DATI(CMI ,BYT) BR: CBR(1) [SEND]

AD=RA(SRC)+D+<0>

LW, WIOH 10: DATI(CMI,BYT) BR: CBR(1) [SEND]
AD=D PC: LW, WIOH
DATI(CMI ,BYT) BR: CBN(MMGT) [.+2]

SOR=R6A-SLR-<1>

R10B=D, AD=R7A PC: LW, WIOH
INTCK BR: CBIN(/LKDC) <INST>
ILDATIR(CMI) BR: CBIC(1) <INST>

RB(DST)=RA(DST)+[+1]+</DR67W>
CBIN(1) <INST>

AD=RA(DST)+D+<0>  PC: LW, WIOH
DATI(CMI)

AD;R11B=D  PC: LW, WIOH
DATIP(CM,BYT,NDSP) BR: CBIN(1) <INST>
R11B=RA(DST) BR: CBIN(MMGT) <INST>
SOR=R6A-SLR-<1> BR: CBIC(1) <INST>
AD;R11B=D  PC: LW, WIOH
DATIP(CM,BYT,NDSP) BR: CBIN(MMGT) <INST>
SOR=R6A-SLR-<1> BR: CBIC(1) <INST>

AD;R11B=RA(DST)+D+<0> PC: LW, WIOH
DATIP(CM,BYT,NDSP) BR: CBIN(1) <INST>
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PG: PULL VECTOR HANDLER

**: PULL
CM: TRAP HANDLER PULL ROUTINE
AR: R7B=R7A-[+2]-<1>

s AR: R10B=R10A-[+2]-<1>
% AR: R10B=D,AD=R10A PC: LW,WIOH

10: DATI(KI)
o AR: R11B=PSR,PSR=R10A PC: LW, WIOL

CC: C=CPO, V=CPO, Z=CPO, N=CPO
s AR: R7B=D, D=R7A BR: CBN(CUM) [.+2]
% AR: AD;R6B=R6A-[+4]-<1> BR: CRR(1)
s AR: AD;R16B=R6A-[+4]-<1> BR: CRR(1)
**: NOBR

CM: NO BRANCH
BR: BROC(LKD) [BGN]

**- BR
CM: BRANCH INSTRUCTION
AR: AD;R7B=R7B+R10A+<0>
10: INTCK BR: CBR(1) [BGN+3]

PG: INSTRUCTION LOAD & DECODE
.=I MORIGIN+70

**: BGN
AR: AD=R7A+[+0]+<0> PC: LW, WIOL
10: INTCK BR: CBR(1) [-+3]

*x AR: AD;R7B=R7A+[+2]+<0> PC: LW, WIOL
10z INTCK SP: ILE

% AR: RIOB=1SX7, SRU(0)
10: ILDATIR(CMI) BR: CBIN(1) <INST>

*x 10: IDATIR(CMI) PC: LW, WIOL
BR: CBR(1) [BGN+1]

**: INTO
CM: ENTRY POINT FOR BUS INTERRUPTS
CM: AND LEVEL O INTERNAL INTERRUPTS
AR: R7B=R7A-[+2]-<1>  BR: CBN(BINT) [BINT]

o AR: R7B=R7A+[+2]+<0>  BR: CBN(EIL) [INT17]

*x AR: AD;R7B=R7A-[+2]-<1>
10: INTCK BR: CBR(1) [BGN+3]

**: FBHINT
CM: ENTRY POINT FOR "FBH®" INTERRUPTS
TIME OUT, MEMORY MANAGEMENT, AND ODD ADDRESS TRAPS
REQUIRE ONE CYCLE DELAY FOR HARDWARE TIMING AFTER "FBH" CYCLE
BR: CBR(1) [RES]

PG: CONSOLE SWITCH HANDLER
.= MORIGIN+100

**: EX1
CM: RESTORE CC"S, BRANCH TO DESIGNATED EXAM
AR: R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO
BR: CBZV(Z) [-1

o CM: MOVE ADDRESS TO ADX, START DATI, BRANCH
AR: ADX=R17A  PC: UW, CB
10: DATI(OFF)  BR: CBR(1) [END+1]
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*x CM: MOVE REGISTER ADDRESSED BY D INTO D (R20-R37)
AR: D=RA(D) PC: UW BR: CBR(1) [END+1]

xx CM: MOVE REGISTER ADDRESSD BY D INTO D (RO-R17)
AR: D=RA(D) PC: LW BR: CBR(1) [END+1]

**: DEP1

CM: RESTORE CC"S, BRANCH TO DEP MODE
AR: R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO
BR: CBZV(2) [-]

o CM: PUT DATA IN D, DO A DATO, BRANCH
AR: D=SW1 PC: LW, CB
10: DATO(OFF)  BR: CBR(1) [END+1]
o CM: STORE DATA (R15) IN REG POINTED AT BY D
AR: D;RB(D)=R15A PC: UW BR: CBR(1) [END+1]
*x CM: STORE DATA (R15) IN REG POINTED AT BY D
AR: D;RB(D)=R15A PC: LW BR: CBR(1) [END+1]
**: CHLT

CM: CONSOLE INTERRUPT ENTRY POINT
AR: AD;R7B=R7A-[+2]-<1>
BR: CBR(1) [CONS]

**: HALT
CM: HALT INSTRUCTION ENTRY POINT
BR: CBN(CUM) [RES]

**: CONS
CMz PUT IR IN D
AR: D=IR PC: LW
*x CM: MASK WORD FOR CONTROL SWITCHES

AR: R14B=[+174000]

*x CM:z  INITIALIZE CONSOLE CONDITION CODES
AR: SCRO;R12B=0

**: GO
CM:  MASK SWITCH DATA & TEST FOR ACTION
AR: R15B=SW2 AND R14A BR: CNR(/Z%) PC: LW, CB

*x CM: CHECK SWITCH FOR RELEASE
AR: SW2 AND R14A BR: CNR(Z") PC: LW, CB
*x CM: EXCHANGE PROGRAM & ROUTINE CC*"S, TEST FOR REG

AR: R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO
BR: CJR(1) [TSTR]

*x CM: TEST SIGN AND SHIFT DATA
AR: R15B=R15B, SRU(0)

**: LAD
CM: TEST & SHIFT, BRANCH IF NOT LAD
AR: R15B=R15B, SRU(0) BR: CBN(/N") [EX]

*x CM: SET CODES FOR NEW ADDRESS
AR: AD;R17B=SW1 CC: C=0, N=0, Z=Z, V=V
% CM: MOVE UPPER ADDRESS TO R17 & AD
AR: ADX;R17B=SW2 PC: UW BR: CBR(1) [END]
**: EX

CM: TEST SIGN & SHIFT, IF NOT EX BRANCH
AR: R15B=R15B, SRU(0) BR: CBN(/N") [CONT]

o CM: SET CODES, JSR TO INCR IF SECOND TIME
CC: C=1, N=0, V=V, Z=Z BR: CJIN(C) [INCR]
s CM: MOVE ADDRESS INTO AD
AR: AD=R17A
*x CM: MOVE ADDRESS INTO D
AR: D=R17A BR: CBR(1) [EX1]
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**: CONT
CM: SHIFT & TEST SIGN, IF NOT CONT BRANCH
AR: R15B=R15B, SRU(0) BR: CBN(/N") [STRT]

% CM: MOVE PC INTO AD, ENABLE INTERRUPT LOGIC
AR: AD=R7A SP: ILE PC: LW, CFP
o CM: MOVE PCX INTO ADX
AR: ADX=R7A PC: UW
s CM: RESTORE CC"S, LOAD NEXT INSTRUCTION
AR: R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO
PC: LW, CB 10: DATIR(CMI)
o CM: WAIT FOR 10 COMPLETE
PC: LW, WIOL, CB BR: CBR(1) [BGN+1]
**: STRT

CM: SHIFT & TEST SIGN, BRANCH IF NOT STRT
AR: R15B=R15B, SRU(0) BR: CBN(/N") [DEP]

*x CM: LOAD CNTR, SEQUENCE TO CLEAR PRIORITIES
AR: CNTR=[+177767]
SP: ILD, CLR  PC: LW, CFP

*x CM: SEQUENCE PRIORITIES
AR: PSR=0 CC: C=0, Z=0, V=0, N=0
PC: LW, CCL BR: CBIN(O)

*x CM: REPEAT UNTIL SEQUENCE COMPLETE
BR: CBN(CNTR) [.-1]

% CM: LOAD NEW PC, DO A BUS INIT, ENABLE INTERRUPT LOGIC
AR: AD;R7B=R17A 10: INIT SP: ILE PC: LW, CFP

% CM: LOAD NEW PCX, LOAD NEXT INSTRUCTION
AR: ADX;R7B=R17A PC: UW, WIOL

10: DATIR(CMI) BR: CBR(1) [BGN+1]

**: DEP
CM: BRANCH IF NOT DEP (ERROR)
BR: CBN(/N") [END]

% CM: SET CODES, INCR IF SECOND TIME
CC: C=0, N=1, Z=Z, V=V BR: CIN(N) [INCR]

s CM: PUT ADDRESS IN AD, PUT DATA IN R15
AR: R15B=SW1, AD=R17A PC: LW

*x CM: PUT ADDRESS IN ADX, PUT DATA IN R15
AR: R15B=SW1, ADX=R17A PC: UW

% CM: MOVE ADDRESS INTO D
AR: D=R17A BR: CBR(1) [DEP1]

**: END

CM: RESTORE CC*"S
AR: R12B=PSR, OUT=R12A CC: C=CPO, Z=CPO, V=CPO, N=CPO

*x CM: WAIT FOR 10 COMPLETE, LOOK AT SWITCHES, BRANCH
AR: R15B=SW2 AND R14A PC: LW, WIOH, CB BR: CBR(1) [GO]
**: INCR
CM: INCREMENT ADDRESS BY 1, SKIP NEXT IF REG
AR: R17B=R17B+<1> PC: 3B BR: CBN(2) [-+2]
ol CM: INCREMENT ADDRESS BY 1
AR: R17B=R17B+<1> PC: 3B
**- TSTR

CM: MOVE TESTF BIT INTO R13, GO TEST FOR REG
AR: R13B=[+20] BR: CJR(1) [REG]

*x CM: TEST FOR UPPER/LOWER REGISTER
AR: R13B AND R17A BR: CRR(1)
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CC:
**- REG

CM:

AR:

ool CM:
AR:

ol CM:
AR:

Fx CM:
CC:

**- NO
CM:
CC:

PG:

CM:

**: MOV

*x AR:

CC:

CC:

**: MOVB

CC:
*x AR:
Fx AR:
*x AR:
**: CMP

CM:

AR:
CC:

CC:

Fx AR:

**: BIT

Fx AR:

**x AR:

v=pPz, C=C, Z=Z, N=N
TEST ADX FOR REGISTER ADDRESS
R17A-[+77]-<1> PC: UB

COMPARE ADDRESS TO LOW BOUND OF REG ADDRESS
R17A-[+177700]-<1> PC: LW BR: CBN(/Z") [NO]

COMPARE ADDRESS TO UPPER BOUNDS OF REG ADDRESS
[+177737]-R17A-<1> PC: LW BR: CBN(N") [NO]

REGISTER ADDRESS

Z=1, C=C, V=V, N=N BR: CRN(/N")

NOT REGISTER ADDRESS

Z=0, C=C, V=V, N=N BR: CRR(1)
DOUBLE OPERAND INSTRUCTIONS

DOUBLE OPERAND INSTRUCTIONS

D,S,MODE IS LABLED AS INSTRUCTION

THE THREE REMAINING MODES D,SO DO,S & DO,SO
ARE ACCESSED BY OFFSETS

MOVE INSTRUCTION

D=R10A PC: LW, WIOL 10: DATO(CM)

N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]
D=RA(SRC)  PC: LW, WIOL 10: DATO(CM)

N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]
RB(DST)=D

Z=PZ, N=PN, V=0, C=C BR: BROC(LKD) [BGN]

RB(DST)=RA(SRC)
N=PN, Z=PZ, V=0, C=C BR: BROC(LKD) [BGN]

MOVE BYTE INSTRUCTION

D=R10A PC: LB, WIOL 10: DATOB(CM)

N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]
D=RA(SRC)  PC: LB, WIOL 10: DATOB(CM)

N=PN, z=PZ, V=0, C=C BR: CBR(1) [BGN]
RB(DST)=DSX7 PC: LW

N=PN, Z=PZ, V=0, C=C BR: BROC(LKD) [BGN]

D=RA(SRC)  PC: LB BR: CBR(1) [.-11]

COMPARE INSTRUCTION
R10A-D-<1> PC: LWB, WIOH
N=PN, Z=PZ, V=PV, C=PCB BR: CBR(1) [BGN]

RA(SRC)-D-<1> PC: LWB, WIOH
N=PN, Z=PZ, V=PV, C=PCB BR: CBR(1) [BGN]

D-RA(DST)-<1> PC: LWB
N=PN, z=PZ, V=PV, C=PCB BR: BROC(LKD) [BGN]

RB(SRC)-RA(DST)-<1> PC: LWB
N=PN, Z=PZ, V=PV, C=PCB BR: BROC(LKD) [BGN]

BIT TEST INSTRUCTION
D AND R1I0OA PC: LWB, WIOH
N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]

D AND RA(SRC) PC: LWB, WIOH
N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]

D AND RA(DST) PC: LWB
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CC:

Kk -

: AR:
CC:

*x -

BIC
CM:
AR:
BR:

KKk -

: AR:
BR:

ool AR:
CC:

*x -

AR:
CC:

KK -

AR:
CC:

KKk -

BIS
CM:

**:
CC:

Kk -

CC:

*x -

ADD

CC:

*x -

*x -

**:
CC:

KKk -

SuUB

Kk -

AR:
CC:

CC:

CC:
PG:

CM:

KKk -

CLR

Kk -

N=PN, Z=PZ, V=0, C=C

RB(SRC) AND RA(DST) PC: LWB
N=PN, Z=PZ, V=0, C=C

BIT CLEAR INSTRUCTION
R10B=D, D=R10A PC: LWB,
CBR(1) [-+4]

R10B=D, D=RA(SRC) PC: LWB,

CBR(1) [-+3]

RB(DST)=/D AND RA(DST)
N=PN, Z=PZ, V=0, C=C

RB(DST)=/RA(SRC) AND RB(DST)

N=PN, Z=PzZ, V=0, C=C

D=/D AND R10A
N=PN, Z=PZ, V=0, C=C

BIT SET INSTRUCTION
D=R10A OR D PC: LWB, WIOH
N=PN, Z=PZ, V=0, C=C

D=D OR RA(SRC)
N=PN, Z=PZ, V=0, C=C

RB(DST)=D OR RA(DST)
N=PN, Z=PZ, V=0, C=C

RB(DST)=RB(DST) OR RA(SRC)
N=PN, Z=PZ, V=0, C=C

ADD INSTRUCTION
D=D+R10A+<0> PC: LW,
N=PN, Z=PZ, V=PV, C=PC

D=D+RA(SRC)+<0> PC: LW,
N=PN, Z=PZ, V=PV, C=PC

RB(DST)=D+RA(DST)+<0>
N=PN, Z=PZ, V=PV, C=PC

RB(DST)=RB(DST)+RA(SRC)+<0>
N=PN, Z=PZ, V=PV, C=PC

SUBTRACT INSTRUCTION
D=D-R10A-<1> PC:
N=PN, Z=PZ, V=PV, C=PCB

LW,

D=D-RA(SRC)-<1> PC:
N=PN, Z=PZ, V=PV, C=PCB

LW,
RB(DST)=RA(DST)-D-<1>
N=PN, Z=PZ, V=PV, C=PCB

RB(DST)=RB(DST)-RA(SRC)-<1>
N=PN, Z=PZ, V=PV, C=PCB

SINGLE OPERAND
SINGLE OPERAND INSTRUCTIONS

D MODE 1S LABLED AS
DO MODE

CLEAR INSTRUCTION
D=0 PC: LWB, WIOL

PC: LWB,

PC: LWB,

BR: BROC(LKD) [BGN]

BR: BROC(LKD) [BGN]

WIOH
WIOH
PC: LWB

BR: BROC(LKD) [BGN]

PC: LWB
BR: BROC(LKD) [BGN]

WIOH
BR: CBR(1) [BGN]

10: DATO(CM,BYT)
BR: CBR(1) [BGN]

WIOH 10: DATO(CM,BYT)

BR: CBR(1) [BGN]

PC:
BR:

LWB
BROC(LKD) [BGN]

PC:
BR:

LWB
BROC(LKD) [BGN]

WIOH 10: DATO(CM)
BR: CBR(1) [BGN]

WI0H 10: DATO(CM)
BR: CBR(1) [BGN]
BR: BROC(LKD) [BGN]

BR: BROC(LKD) [BGN]

WIOH 10: DATO(CM)
BR: CBR(1) [BGN]

WIOH 10: DATO(CM)
BR: CBR(1) [BGN]
BR: BROC(LKD) [BGN]

BR: BROC(LKD) [BGN]

INSTRUCTIONS

INSTRUCTION
IS ACCESSED BY AN OFFSET

10: DATO(CM,BYT)

Z=1, N=0, V=0, C=0 BR: CBR(1) [BGN]

RB(DST)=0  PC: LWB
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bluxlo.mic

CC:

**: COM
CM:
AR:
CC:

**x AR:
CC:

**: INC
CM:

ool AR:
CC:

**: DEC

*x AR:
CC:

**: NEG

**x AR:
CC:

**: ADC

**x AR:
CC:

**: SBC

**x AR:
CC:

**: TST
CM:
AR:
BR:

**x AR:
CC:

CC:

**: SWAB
CM:
AR:
CC:

Fx AR:

faiale AR:
CC:

**- SXT
CM:
AR:

Z=1, N=0, V=0, C=0 BR: BROC(LKD) [BGN]

COMPLEMENT INSTRUCTION
D=/D PC: LWB, WICOH
N=PN, Z=PZ, V=0, C=1

RB(DST)=/RB(DST)

N=PN, Z=PZ, V=0, C=1

INCREMENT INSTRUCTION
PC: LWB, WICOH
N=PN, Z=PZ, V=PV, C=C

D=D+<1>

RB(DST)=RB(DST)+<1> PC: LWB
N=PN, Z=PZ, V=PV, C=C

DECREMENT INSTRUCTION
PC: LWB, WICOH
N=PN, Z=PZ, V=PV, C=C

D=D-<0>

RB(DST)=RB(DST)-<0> PC: LWB
N=PN, Z=PZ, V=PV, C=C

NEGATE INSTRUCTION
PC: LWB, WICOH
N=PN, Z=PZ, V=PV, C=PZB

D=-D-<1>

RB(DST)=-RB(DST)-<1>
N=PN, Z=PZ, V=PV, C=PZB

ADD CARRY INSTRUCTION
PC: LWB, WICOH
N=PN, Z=PZ, V=PV, C=PC

D=D+<C>

RB(DST)=RB(DST)+<C> PC: LWB
N=PN, Z=PZ, V=PV, C=PC

SUBTRACT CARRY INSTRUCTION
PC: LWB, WICOH
N=PN, Z=PZ, V=PV, C=PCB

D=D-</C>

RB(DST)=RB(DST)-</C>
N=PN, Z=PZ, V=PV, C=PCB

TEST INSTRUCTION
AD=R7B
CBR(1) [.+2]

RA(DST)

D PC: LWB 10:

SWAP BYTE INSTRUCTION
PC: LB, WICH
N=PN, Z=PZ, V=0, C=0

D=DSWB

D=RA(DST)
RB(DST)=DSWB
RA(DST)

SIGN EXTEND INSTRUCTION
PC: LW, WIOL

D=ROB-ROA-</N>

PC: LW, WIOL
PC: LWB
N=PN, Z=PZ, V=0, C=0

IDATIR(CMI)
N=PN, Z=PZ, V=0, C=0

PC: LB
N=PN, Z=PZ, V=0, C=0

10:
BR:

BR:

10:
BR:

BR:

10:
BR:

BR:

10:
BR:

PC:
BR:

10:
BR:

BR:

10:
BR:

PC:
BR:

10:

BR:

BR:

10:
BR:

BR:

DATO(CM,BYT)
CBR(1) [BGN]

BROC(LKD) [BGN]

DATO(CM,BYT)
CBR(1) [BGN]

BROC(LKD) [BGN]

DATO(CM,BYT)
CBR(1) [BGN]

BROC(LKD) [BGN]

DATO(CM,BYT)
CBR(1) [BGN]

LWB
BROC(LKD) [BGN]

DATO(CM,BYT)

CBR(1) [BGN]

BROC(LKD) [BGN]

DATO(CM,BYT)
CBR(1) [BGN]

LWB
BROC(LKD) [BGN]

INTCK

BROC(LKD) [BGN]

CBR(1) [BGN+1]

DATO(CM)

CBR(1) [BGN]

BROC(LKD) [BGN]

10: DATO(CM)
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bluxlo.mic

CC:

ool AR:
CC:

**- XOR
CM:
AR:
CC:

ool AR:
CC:

**: ROR
CM:
AR:
CC:

ool AR:
CC:

**: SRD
AR:
CC:

**: SRO
AR:
CC:

**: ROL
CM:
AR:
CC:

CC:
**: ASR

CM:

AR:

CC:

CC:
**- ASL

CM:

AR:

CC:

faiale AR:
CC:

PG:

**: CLRC

**: SETC

**: SOB

*x AR:
10:

faiale AR:
10:

**: MARK
CM:
AR:

N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]
RB(DST)=RB(DST)-RA(DST)-</N>
N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN+1]

EXCLUSIVE OR INSTRUCTION
D=D XOR RA(SRC) PC: LW, WIOH 10: DATO(CM)
N=PN, Z=PZ, V=0, C=C BR: CBR(1) [BGN]

RB(DST)=RB(DST) XOR RA(SRC)
N=PN, Z=PZ, V=0, C=C BR: BROC(LKD) [BGN]

ROTATE RIGHT INSTRUCTION

R10B=D, SRD(C) PC: LWB, WIOH

C=LSBR, N=N, Z=Z, V=V BR: CBR(1) [SRD]
RB(DST)=RB(DST), SRD(C) PC: LWB

C=LSBR, N=N, z=Z, V=V BR: CBR(1) [SRO]
D=R10B PC: LWB 10: DATO(CM,BYT)

C=C, N=PN, Z=PZ, V=PNXC BR: CBR(1) [BGN]
RB(DST) PC: LWB

C=C, N=PN, Z=PZ, V=PNXC BR: BROC(LKD) [BGN]

ROTATE LEFT INSTRUCTION

R10B=D, SRU(C) PC: LWB, WIOH

C=MSBR, N=N, Z=Z, V=V BR: CBR(1) [SRD]
RB(DST)=RB(DST), SRU(C) PC: LWB

C=MSBR, N=N, z=Z, V=V BR: CBR(1) [SRO]

ARITHMETIC SHIFT RIGHT INSTRUCTION
R10B=D, SRD(MSBR) PC: LWB, WIOH
C=LSBR, N=N, Z=Z, V=V BR: CBR(1) [SRD]

RB(DST)=RB(DST), SRD(MSBR) PC: LWB
C=LSBR, N=N, z=Z, V=V BR: CBR(1) [SRO]

ARITHMETIC SHIFT LEFT INSTRUCTION

R10B=D, SRU(0) PC: LWB, WIOH

C=MSBR, N=N, Z=Z, V=V BR: CBR(1) [SRD]
RB(DST)=RB(DST), SRU(0) PC: LWB

C=MSBR, N=N, z=Z, V=V BR: CBR(1) [SRO]

CONTROL, TRAP, AND OTHER INSTRUCTIONS

CLEAR CONDITION CODE INSTRUCTIONS
C=CLR, N=CLR, Z=CLR, V=CLR BR: BROC(LKD) [BGN]

SET CONDITION CODE INSTRUCTIONS
C=SET, N=SET, Z=SET, V=SET BR: BROC(LKD) [BGN]

SUBTRACT 1 AND BRANCH IF NOT = O
RB(SRC)=RB(SRC)-<0>, AD=R7A

R10B=IR5, SRU(O)
INTCK BR: CBN(Z") [BGN+3]

AD;R7B=R7B-R10A-<1>
DATIR(CMI) BR: CBR(1) [BGN+1]

MARK INSTRUCTION
R10B=I1R5+<1>, SRU(0)
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bluxlo.m

ic

*x -

**:
Kk -
**:
KKk -

**: RTS

*x -
**:
*x -
**:

**: RTI

KKk -
*x -

Kk -

*xk -

*xk -

**: RESE

*x -

**: WAIT

KK -

**: JPRO

**: JSR

Kk -

*x -

*x -

**: JMP

AR:
10:

AR:
AR:
AR:
AR:
CM:
AR:
10:
AR:
AR:
AR:
AR:
CM:
AR:
10:
AR:
AR:

AR:
10:

CM:
AR:
PC:
CM:
AR:
BR:
T

CM:
PC:
PC:
CM:
10:
AR:
CM:

AR:
10:

CM:
AR:

AR:
10:

AR:
10:

AR:

CM:

AD; R10B=R6A+R10B+<0>
DATI(CMI)  BR: CBN(CUM) [.+2]

R6B=R10A+[+2]+<0> BR: CBR(1) [-+2]
R16B=R10A+[+2]+<0>

AD;R7B=R5A PC: LW, WIOL 10: INTCK

R5B=D 10: IDATIR(CMI) BR: CBR(1) [BGN+1]
RETURN FROM SUBRUTINE INSTRUCTION
R10B=R6A+[+2]+<0>, AD=R6A PC: LW, WIOL
DATI(CMI) BR: CBN(CUM) [-+2]

R6B=R10A BR: CBR(1) [-+2]

R16B=R10A

R7B=RA(DST)

RB(DST)=D PC: LW, WIOH BR: CBR(1) [BGN]
RTI/RTT INSTRUCTIONS
R10B=R6A+[+2]+<0>,AD=R6A PC: LW,WIOL
DATI(CMI) BR: CBN(CUM) [-+2]
R6B=R6A+[+4]+<0> BR: CBR(1) [-+2]
R16B=R6A+[+4]+<0>

R7B=D,AD=R10A PC: LW,WIOH
DATI(CMI)

SET T BIT & CC"S / DONE IF IN USER MODE
PSR=D CC: C=CP0,Z=CP0,V=CPO,N=CPO
LW, WIOH BR: CBN(CUM) [BGN]

ELSE RESTORE ALL STATUS FROM STACK

AD=[+177776] 10: DATO(OFF)
CBR(1) [BGN]

RESET INSTRUCTION
LW, wioL 10: INTCK BR: CBN(CUM) [BGN+3]
LW, wioL 10: INIT BR: CBR(1) [BGN+3]
WAIT FOR INTERRUPT INSTRUCTION

INTCK BR: CNR(IP)

R7B=R7A+[+2]+<0>  BR: CBIN(1) <INST>

JMP/JSR (0) TRAP

AD;R10B=[+6] PC: LW, WIOL
DATI(KI) BR: CBN(1) [RES+1]

JUMP TO SUBRUTINE INSTRUCTION
D=RA(SRC)  BR: CBN(CUM) [.+2]

AD;R6B=R6A-[+2]-<1> PC: LW, WIOL
DATO(CMI)  BR: CBR(1) [.+2]

AD;R16B=R6A-[+2]-<1> PC: LW, WIOL
DATO(CMI)

RB(SRC)=R7A

JUMP INSTRUCTION
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bluxlo.mic

AR: AD;R7B=R11A PC: LW, WIOL
10: INTCK BR: CBR(1) [BGN+3]

PG: RESERVED INSTRUCTION TRAP HANDLER

**: RSRVINST
CM: GET STATUS

AR: AD=[+177764] 10: DATI(OFF)

% CM: USE STATE "EX"/"E5" FOR ADDITIONAL CODE
AR: SCE5=D PC: LW,WIOH
SP: CLR,SE5

**: RSRVSTAT
CM: GO TO ADDITIONAL CODE IF DEFINED
BR: CJIN(N") <SCR>

*x CM: ELSE NOT DEFINED
AR: SCE7=[RES]
SP: CLR,SE7
** CM: RESET CPU STATE TO "RES"/"E7*

BR: CBIN(1) <SCR>

PG: SPL INSTRUCTION (11/45, 60, & 70)

**: SPL
CM: SET PRIORITY LEVEL
AR: R10B=R10B+R10A+<N>
BR: CBN(CUM) [BGN]

% AR: R10B=R10B+R10A+<Z>
*x AR: R10B=R10B+R10A+<V>
% AR: D=R10B+R10A+<C>
*x AR: AD=[+177776] 10: DATOB(OFF)

BR: CBR(1) [BGN]

PG: PROCESOR STATUS WORD INSTRUCTIONS
**: MTPS

CM: MOVE TO PS / DONE IF USER MODE

AR: D CC: C=CPO,V=CP0,Z=CP0,N=CPO

PC: LW, WIOH  BR: CBN(CUM) [BGN]

o CM: ELSE IN KERNEL MODE - CHANGE PRIORITY TOO
AR: AD=[+177776]
10: DATOB(OFF) BR: CBR(1) [BGN]

**: MFPSO
CM: MOVE FROM PS INSTRUCTION
AR: D=PSR BR: CBR(1) [MOVB+2]
**: MFPSX
AR: D=PSR CC: C=C, V=0, N=PN, Z=PZ
PC: LB, WIOL 10: DATOB(CM)  BR: CBR(1) [BGN]
PG: MEMORY MANAGEMENT INSTRUCTIONS
.=: MORIGIN+347
**: MTPIX
AR: SCRO=/SCRO
s AR: D=R10A BR: CBN(/Z") [GTSTK]
% 10: IDATO(PM)
**: MEND
AR: R10B=D, AD=R7A CC: C=C, V=0, N=PN, Z=PZ
10: INTCK BR: CBR(1) [BGN+3] PC: LW, WIOL
**: MFPIX
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bluxlo.mic

CM:
10:

*%: MFPI10

Kk -

*x -

Kk -

*x -

Kk -

AR:

AR:

AR:

AR:

AR:

BR:

**: MFOUT

*x -

AR:
10:

AR:
10:

**: MTPIO

Kk -

*xk -

Kk -

CM:
AR:
AR:
AR:

AR:

**: MTOUT

*xk -

KKk -

Kk -

AR:
PC:

AR:
10:

AR:
10:

AR:
10:

**: GTSTK

*x -

*x -

KKk -

KK -

*xk -

KK -

*xk -

KK -

*xk -

KK -

AR:
10:

AR:
BR:

AR:

AR:
BR:

MA:

MA:

MA:

MA:

MA:

MA:

MFPI INSTRUCTION
IDATI(PMI) BR:
R10B=[+106]
R10A-1R-<1> PC:
D=R6B BR:
D=R16B BR:
D=RA(DST)  BR:
CBN(CUM) [.+2]
AD;R6B=R6A-[+2]-
DATO(CM) BR:
AD;R16B=R6A-[+2]
DATO(CM) BR:

MTPI1 INSTRUCTION
R10B=[+206], AD=
R10A-IR-<1> PC:

R6B=R6A+[+2]+<0>
R16B=R6A+[+2]+<0

RB(DST)=D  CC:
LW, WIOH BR:

AD=R7A PC:
INTCK BR:
R6B=D CC:

IDATIR(CMI) BR:
R16B=D cc:
IDATIR(CMI) BR:
AD=R6A PC:
DATI(CMI)  BR:

R6B=R6A+[+2]+<0>
CBR(1) [-+2]

R16B=R6A+[+2]+<0

R10B=D, AD=R7A
CBIN(L) <INST>

MORGEND=.
INSTRUCTION
I0RIGIN+O
RSRVINST PS:
RSRVINST PS:
RSRVINST PS:
RSRVINST PS:
RSRVINST PS:
RSRVINST PS:

RSRVINST PS:

BROC(CUM) [MFOUT]

LB BR: CBN(PUM) [.+2]
BROC(Z") [MFOUT-2]
BROC(Z") [MFOUT-2]
BROC(CUM) [MFOUT]

<1> PC: LW, WIOL
CBR(1) [MEND]

-<1> PC: LW, WIOL
CBR(1) [MEND]

R6A 10: DATI(CM)
LB BR: CBN(CUM) [-+2]

BR: BROC(Z") [MTOUT]
> BR: BROC(Z") [MTOUT]
C=C, V=0, N=PN, Z=PZ
CBR(1) [BGN]

LW, WIOL
CBN(PUM) [.+2]

C=C, V=0, N=PN, Z=PZ
CBR(1) [BGN+1]

C=C, V=0, N=PN, Z=PZ
CBR(1) [BGN+1]

LW, wioL

CBN(CUM) [.+2]

SP: SE3, SE5

> SP: SE3, SE5

PC: LW, WIOH

CODE SPECIFICATIONS

RES
RES
RES
RES
RES
RES
RES
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bluxlo.mic

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*xk -

KKk -

*x -

KKk -

*xk -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

KK -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST

PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:

PS:

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
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bluxlo.mic

*x -

: MA:
**:

MA:

*x -

: MA:

Kk -

MA:

Kk -

MA:

Kk -

MA:

*x MA:
S
*x MA:
-
*x

MA:

Kk -

MA:

Kk -

MA:

*x MA:
-
*x MA:
-
*x MA:
S
*x

MA:

Kk -

MA:

Kk -

MA:

*x MA:
S
*x MA:
S
*x

MA:

Kk -

MA:

RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
HALT
WAIT
RTI PS: EX
RES PS: BPT
RES PS: 10T
RESET

RTI PS: EX
RSRVINST
MoV

MOV+1
MOV+2
MOV+3

MOVB
MOVB+1
MOVB+2
MOVB+3

CMP

CMP+1

CMP+2

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: RES

PS: EX

IN: TI CM: BPT

IN: TI CM:z 10T

PS: EX

IN: TI CM:z RTT

PS: RES
PS: SRC, DST, EX
PS: DST, EX
PS: SRC, EX
PS: EX
PS: SRC, DST, EX
PS: DST, EX
PS: SRC, EX
PS: EX
PS: SRC, DST, EX
PS: DST, EX

PS: SRC, EX

INSTRUCTION
INSTRUCTION

INSTRUCTION

IN: NDA
IN: NDA

IN: C2, WT

IN: C1, WT

IN: NDA, BYT
IN: NDA, BYT

IN: C2, BYT, WT

IN: C1, BYT, WT

IN: SP
IN: SP

IN: C2, WT
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bluxlo.mic

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*xk -

KKk -

*x -

KKk -

*xk -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

KK -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

CMP+3
CMP

CMP+1
CMP+2
CMP+3
BIT

BIT+1
BIT+2
BIT+3
BIT

BIT+1
BIT+2
BIT+3
BIC

BIC+1
BIC+2
BIC+3
BIC

BIC+1
BIC+2
BIC+3
BIS

BIS+1
B1S+2
B1S+3
BIS

BIS+1
B1S+2
B1S+3
ADD

ADD+1
ADD+2
ADD+3
SuUB

SUB+1
SUB+2
SUB+3
RTS

PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:

PS:

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

SRC,
DST,

SRC,

EX

EX

IN: FRC, WT

DST, EX

EX IN: BYT,
EX IN: C2,

IN: FRC, BYT, WT

DST, EX

EX IN: SP
EX IN: C2,
IN: FRC, WT
DST, EX

EX IN: SP,
EX IN: C2,

IN: FRC, BYT, WT

DST, EX

EX

EX IN: C2,
IN: C1, WT

DST, EX

EX IN: BYT
EX IN: C2,

IN: C1, BYT, WT

DST, EX

EX

EX IN: C2,
IN: C1, WT

DST, EX

EX IN: BYT
EX IN: C2,

IN: C1, BYT, WT

DST, EX

EX

EX IN: C2,

IN: C1,WT

DST, EX

EX

EX IN: C2, WT

IN: C1, WT

IN: BYT, SP
SP

BYT, WT

IN: SP

WT

IN: SP, BYT
BYT

BYT, WT

WT

IN: BYT
BYT, WT

WT

IN: BYT
BYT, WT

WT

Page 16



bluxlo.mic

*x MA: RSRVINST PS: RES

*x MA:= RSRVINST PS: RES

*x MA: SPL PS: EX

*x MA: CLRC PS: EX IN: FRC, WT

*x MA: CLRC PS: EX IN: FRC, WT

*x MA:= SETC PS: EX IN: FRC, WT

*x MA: SETC PS: EX IN: FRC, WT

*x MA: CLR PS: DST,EX IN: NDA
*x MA: CLR+1 PS: EX IN: C1, WT

*x MA: CLR PS: DST, EX IN: BYT, NDA
*x MA: CLR+1 PS: EX IN: BYT, C1, WT
*x MA:- COM PS: DST, EX

*x MA: COM+1 PS: EX IN: C1, WT

*x MA:- COM PS: DST, EX IN: BYT
*x MA: COM+1 PS: EX IN: BYT, C1, WT
*x MA:= INC PS: DST, EX

*x MA: INC+1 PS: EX IN: C1, WT

*x MA: INC PS: DST, EX IN: BYT
*x MA: INC+1 PS: EX IN: BYT, C1, WT
*x MA: DEC PS: DST, EX

*x MA: DEC+1 PS: EX IN: C1, WT

*x MA: DEC PS: DST, EX IN: BYT
*x MA: DEC+1 PS: EX IN: BYT, C1, WT
*x MA:= NEG PS: DST, EX

*x MA: NEG+1 PS: EX IN: C1, WT

*x MA:= NEG PS: DST, EX IN: BYT
*x MA: NEG+1 PS: EX IN: BYT, C1, WT
*x MA: ADC PS: DST, EX

*x MA: ADC+1 PS: EX IN: C1, WT

*x MA: ADC PS: DST, EX IN: BYT
*x MA: ADC+1 PS: EX IN: BYT, C1, WT
*x MA:- SBC PS: DST, EX

*x MA: SBC+1 PS: EX IN: C1, WT

*x MA:- SBC PS: DST, EX IN: BYT
*x MA: SBC+1 PS: EX IN: BYT, Ci1, WT
*x MA: TST PS: DST, EX IN: SP
*x MA: TST+1 PS: EX IN: FRC, WT

*x MA: TST PS: DST, EX IN: SP, BYT
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bluxlo.mic

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*xk -

KKk -

*x -

KKk -

*xk -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

KK -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

TST+1
ROR
ROR+1
ROR
ROR+1
ROL
ROL+1
ROL
ROL+1
ASR
ASR+1
ASR
ASR+1
ASL
ASL+1
ASL
ASL+1
MARK
MARK
MTPS
MTPS
MFPIX
MFPI10
MFPIX
MFPI10
MTPIX
MTPIO
MTPIX
MTPIO
SXT
SXT+1
MFPSX
MFPSO
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST

PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:

PS:

EX
DST,
EX
DST,
EX
DST,
EX
DST,
EX
DST,
EX
DST,
EX
DST,
EX
DST,

EX

EX
DST,
DST,
DST,
EX

DST,

IN:

EX

IN:

EX

IN:

EX

IN:

EX

IN:

EX

IN:

EX

IN:

EX

IN:

EX

IN:

EX

EX

EX

EX

EX CM:

EX

EX

EX

IN:

IN:

EX CM:

DST,
EX
DST,
EX
RES
RES
RES
RES
RES

EX

EX

BYT, FRC, WT

Ci, WT
IN: BYT

BYT, C1, WT

Ci, WT
IN: BYT

BYT, C1, WT

Ci, WT
IN: BYT

BYT, C1, WT

Ci, WT
IN: BYT

BYT, C1, WT

IN: SP, BYT
IN: BYT

IN: NDA

IN: NDA CM: MFPD
MFPD INST.
NDA

NDA CM: MTPD INST.
MTPD INST.

IN: NDA

IN: C1, WT

IN: NDA

INST.
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bluxlo.mic

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*xk -

KKk -

*x -

KKk -

*xk -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

KK -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

RSRVINST
RSRVINST
RSRVINST
XOR
XOR+1
RSRVINST
RSRVINST
RSRVINST
RSRVINST
SOB PS: EX
SOB PS: EX
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST
RSRVINST

PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:

PS:

PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:
PS:

PS:

RES
RES
RES

DST,

EX

RES
RES
RES
RES

RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES
RES

EX

IN: C1, WT
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bluxlo.mic

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*x -

Kk -

*xk -

KKk -

*x -

KKk -

*xk -

Kk -

*x -

Kk -

*x -

Kk -

*x -

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

MA:

PG:

VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:

RSRVINST PS:
RSRVINST PS:
RSRVINST PS:
RSRVINST PS:
RSRVINST PS:
JMP PS:
JPRO PS:
SWAB PS:
SWAB+1 PS:
NOBR PS:
BR PS:
JSR PS:
JPRO PS:
RES PS: EMT

RES PS: TRAP

RSRVINST PS:
RSRVINST PS:
RSRVINST PS:
RSRVINST PS:
RSRVINST PS:
RSRVINST PS:

VGRP=

V37=
V36=
V35=
V34=
V33=
V32=
V31=
V30=
V27=
V26=
V25=
V24=
V23=
V22=
V21=
V20=
V17=
V16=
V15=
V14=
V13=
V12=
V1i=
V10=
V7
V6
V5
\Z
V3
V2

+0

CHLT 7/
CHLT 7/
CHLT 7/
FBHINT
CHLT 7/
YSTB /
FBHINT

(@)

T

[

_|
NNNNNNNNNNNNN

+37
+36
+35

RES

RES

RES

RES

RES

DST, EX IN: NDA

RES

DST, EX

EX IN:z C1, WT

EX IN:z FRC, WT

EX

DST, EX IN: NDA

RES
IN: TI CM:z EMT
IN: TI CM: TRAP

RES

RES

RES

RES

RES

RES

VECTOR DEFINITIONS

/ +6

+33
+6

/ +6
/ +252

+0
+0
+0
+0
+0
+0
+0
+12
+22
+16
+32
+36
+13

/ +16

/ +6

/ +26

NNNNNN

+102
+62
+66
+172
+176
+272

INSTRUCTION
INSTRUCTION
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bluxlo.mic

VE: V1
VE: VO

INT17 / +276
INTO 7/ +242
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dendx.mic

PG:
CM:
**: DIAG
*x BR:
*x BR:
*x BR:
*x BR:
*x BR:
*x BR:
*x BR:
*x PC:
*x PC:
*x PC:
*x PC:
*x BR:
*x BR:
*x BR:
*x BR:
*x PC:
*x BR:
*x BR:
*x BR:
*x BR:
*x BR:
*x BR:
*x BR:
*x PC:
*x PC:
*x PC:
*x PC:
*x PC:
*x PC:
*x PC:
*x PC:
PG:
VE:
VE:

DIAGNOSTIC HALTS

MUST BE USED

+4000

BR: CBR(1) [INTO]

CBR(1)

CBR(1)
CBR(1)
CBR(1)
CBR(1)
CBR(1)
CBR(1)
HALT
HALT
HALT
HALT
CBR(1)
CBR(1)
CBR(1)
CBR(1)
HALT
CBR(1)
CBR(1)
CBR(1)
CBR(1)
CBR(1)
CBR(1)
CBR(1)
HALT
HALT
HALT
HALT
HALT
HALT
HALT
HALT

[INT17]

[INT17]
[INT17]
[INT17]
[INT17]
[INT17]
[INT17]
BR:
BR:
BR:
BR:
[RES]
[RES]
[RES]
[RES]
BR:
[CHLT]
[CHLT]
[CHLT]
[CHLT]
[CHLT]
[CHLT]
[CHLT]
BR:
BR:
BR:
BR:
BR:
BR:
BR:

BR:

CBR(1)
CBR(1)
CBR(1)
CBR(1)

CBR(1)

CBR(1)
CBR(1)
CBR(1)
CBR(1)
CBR(1)
CBR(1)
CBR(1)
CBR(1)

INPLACE OF ENDX.MIC

[PF]

[YSTB]
[YSTB]
[CHLT]

[RES]

[FBHINT]
[FBHINT]
[YSTB]
[CHLT]
[FBHINT]
[CHLT]
[CHLT]
[CHLT]

DIAGNOSTIC VECTOR GROUP

VGRP=+1

VO= DIAG+0 / +242
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dendx.mic

VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:
VE:

EN::

V1=

V2=

V3=

V4=

V5=

V6=

V7=

V10=
V1i=
V12=
V13=
V14=
V15=
V16=
V17=
V20=
V21=
V22=
V23=
V24=
V25=
V26=
V27=
V30=
V31=
V32=
V33=
V34=
V35=
V36=
V37=

DIAG+1
DIAG+2
DIAG+3
DIAG+4
DIAG+5
DIAG+6
DIAG+7
DIAG+10
DIAG+11
DIAG+12
DIAG+13
DIAG+14
DIAG+15
DIAG+16
DIAG+17
DIAG+20
DIAG+21
DIAG+22
DIAG+23
DIAG+24
DIAG+25
DIAG+26
DIAG+27
DIAG+30
DIAG+31
DIAG+32
DIAG+33
DIAG+34
DIAG+35
DIAG+36
DIAG+37

NNNNNNN

NN N NN NN NNNNNNNNNNNNNNNN
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dumper.mic

**: DIAGNOS

*xk -

Kk -

KKk -
Kk -

*x -

KKk -
Kk -

*x -

KKk -
Kk -

*x -

KKk -
Kk -
*x -
KKk -
Kk -
*x -
KKk -
Kk -
*x -
KKk -
Kk -
*x -
KKk -
Kk -
*x -
KKk -
Kk -
*x -

KKk -

*x -

*xk -

Kk -

*xk -

KKk -

*x -

Kk -

Kk -

*xk -

Kk -

PG:

DIAGNOSTIC DUMPER

CM: THIS CODE DUMPS THE FOLLOWING DATA
BEFORE EACH INSTRUCTION IS EXECUTED

AR:

AR:

AR:

AR:

AR:

AR:

AR:

AR:

AR:

RO MMUSRO
R1 MMUSR1
R2 MMUSR2
R3 177770
R4 177772
R5 177774
R6 R16 (USER R6)
R7 PSW

MORGEND

AD=R7B PC: WIOL

ILDATIR(CMI)

CBIN(L) <INST>

AD=[+0]
ADX=[+5] 10: DATI(OFF)
R15B=D

R15B=R15A AND [+177740]
R15B=R15A+[+2]+<0>, AD=R15A
ADX=[+4]

D=ROA 10: DATO(OFF)
R15B=R15A+[+2]+<0>, AD=R15A
ADX=[+4]

D=R1B 10: DATO(OFF)
R15B=R15A+[+2]+<0>, AD=R15A
ADX=[+4]

D=R2B 10: DATO(OFF)
R15B=R15A+[+2]+<0>, AD=R15A
ADX=[+4]

D=R3B 10: DATO(OFF)
R15B=R15A+[+2]+<0>, AD=R15A
ADX=[+4]

D=R4B 10: DATO(OFF)
R15B=R15A+[+2]+<0>, AD=R15A
ADX=[+4]

D=R5B 10: DATO(OFF)
R15B=R15A+[+2]+<0>, AD=R15A
ADX=[+4]

D=R6B 10: DATO(OFF)
R15B=R15A+[+2]+<0>, AD=R15A
ADX=[+4]

D=R7B 10: DATO(OFF)

AD=[+177572]

DAT I (OFF)
R15B=R15A+[+2]+<0>, AD=R15A
ADX=[+4] 10: DATO(OFF)

AD=[+177574]

DAT I (OFF)
R15B=R15A+[+2]+<0>, AD=R15A
ADX=[+4] 10: DATO(OFF)

AD=[+177576]

DAT I (OFF)
R15B=R15A+[+2]+<0>, AD=R15A
ADX=[+4] 10: DATO(OFF)

AD=[+177770]
DAT I (OFF)
R15B=R15A+[+2]+<0>, AD=R15A

PC:

PC:
PC:
PC:

PC:
PC:
PC:

PC:
PC:
PC:
PC:
PC:
PC:
PC:
PC:
PC:
PC:
PC:
PC:
PC:
PC:
PC:
PC:
PC:
PC:

PC:

PC:

PC:

PC:
PC:

PC:

LW,WIOH
LW

LW,WI0L
LW
LW

LW,WI0L
LW
LW

LW,WI0L
LW
LW

LW,WI0L
LW

LW
LW,WI0L
LW

LW
LW,WI0L
LW

LW
LW,WI0L
LW

LW
LW,WI0L
LW

LW
WIOL

LW, WI0L
LW

WIOL

LW,wIoL
LW

WIOL

LW,WI0L
LW

WIOL

LW, WI0L
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dumper.mic

**:
**:
**:
**:
**:
*x -

KKk -

*x -
*x -

Kk -

*xk -

Kk -

Kk -

*xk -
KKk -

Kk -

AR:

AR:
10:
AR:
AR:

AR:
10:
AR:
AR:

AR:
AR:
AR:

AR:
10:
AR:
AR:

AR:
AR:
AR:

NA:

ADX=[+4]

AD=[+177772]
DAT I (OFF)
R15B=R15A+[+2]+<0>, AD=R15A

ADX=[+4]

AD=[+177774]
DAT I (OFF)
R15B=R15A+[+2]+<0>, AD=R15A

ADX=[+4]

R15B=R15A+[+2]+<0>, AD=R15A

ADX=[+4]
D=R16B

AD=[+177776]
DATI (OFF)
R15B=R15A+[+2]+<0>, AD=R15A

ADX=[+4]
AD=[+0]
ADX=[+5]
D=R15B

MORGEND=

10: DATO(OFF)

10: DATO(OFF)

10: DATO(OFF)

10: DATO(OFF)

10: DATO(OFF)
PC: WIOL
10: DATO(OFF)

PC:
PC:

PC:
PC:

PC:

PC:
PC:

PC:
PC:
PC:
PC:

PC:
PC:

PC:

LW
WIOL

LW,WI0L
LW

WIOL

LW, wIoL
LW

LW, WI0L
LW

LW
WIOL

LW,WI0L
LW
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extend.mic

**: DISPATCH

Kk -

KKk -

*x -

**: XM

Kk -

*xk -

TT:
SB:

CM:

CM:

CM:

CM:
NA:
CM:
NA:

PG:

CM:

AR:

CM:
AR:

CM:
BR:

CM:
BR:

PG:

CM:

CM:

CM:

CM:

CM:

CM:
AR:

CM:
BR:

CM:
AR:

EXTENDED INSTRUCTION MICROCODE
TITLE PAGE

EXTENSION MICROCODE FOR THE ARB-11 CPU
IS INCLUDED IN THIS SECTION.

THE MICROCODE DISPATCHER IS LOCATED AT
ADDRESS 4000 OF THE MICROCODE WCS

THE MICROJUMP REGISTER @17777764 MUST BE LOADED
WITH THIS ADDRESS AND BIT <15> SET TO 1
TO ENABLE THE EXTENDED INSTRUCTIONS

PROGRAM MICROCODE ORIGIN
MORIGIN = +4000
ARB-11 MADHOUSE ENTRY
BGN = +6070
INSTRUCTION DISPATCHER
MORIGIN+0O
LOAD R10 WITH INSTRUCTION CODE
R10B=IR

COMPARE TO XM CODE (=77)
R10A-[+77]-<1>

ON XM CODE GOTO XM
CBN(Z") [XM]

END OF LIST - RETURN TO RSRVSTAT FOR ERROR PROCESSING
CRR(1)

XM INSTRUCTION

MICROCODE IMPLEMENTATION OF FAST MEMORY TRANSFERS
CODE DATED NOVEMBER 1982

ALAN R. BALDWIN

XM INSTRUCTION CHANGED FROM 7 TO 77

ON 7-MAR-1984. CODE 7 ASSIGNED THE MFPT
INSTRUCTION (PDP 11/44) BY DEC.

REGISTER USAGE -

RO - 6-BIT ADDRESS EXTENSION (SOURCE)

R1 - 16-BIT ADDRESS (SOURCE)

R2 - 6-BIT ADDRESS EXTENSION (DESTINATION)
R3 - 16-BIT ADDRESS (DESTINATION)

R4 - 16-BIT TRANSFER WORD COUNT

INSTRUCTION MAY BE SUSPENDED BY A PENDING INTERRUPT

AND RE-STARTED (CONTINUED)

AT INSTRUCTION COMPLETION -

<RO/R1> = LAST SRC ADDRESS +2
<R2/R3> = LAST DST ADDRESS +2
R4 =0

TEST FOR WORD COUNT=0
R4B=R4A

EXIT ROUTINE IF COUNT=0
CBN(Z") [BGN]

LOAD SOURCE ADDRESS AND UPDATE (WORDS)
R1B=R1A+[+2]+<0>, AD=R1A
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extend.mic

**: XMLOOP

*x -

Kk -

KK -

Kk -

Kk -

CM:
AR:

CM:
AR:

CM:
AR:
10:

CM:
AR:
BR:

CM:
AR:
BR:
CM:
AR:

EN::

LOAD SOURCE ADDRESS EXTENSION AND UPDATE
ROB=ROA+<C">, ADX=ROA 10: DATI(OFF)

UPDATE WORD COUNTER
R4B=R4A-<0> CC: z=Pz

LOAD DESTINATION ADDRESS AND UPDATE (WORDS)
R3B=R3A+[+2]+<0>, AD=R3A PC: LW, WIOL
INTCK

LOAD DESTINATION ADDRESS EXTENSION AND UPDATE
R2B=R2A+<C">, ADX=R2A 10: DATO(OFF)
CBN(Z) [BGN]

LOAD SOURCE ADDRESS AND UPDATE (WORDS)
R1B=R1A+[+2]+<0>, AD=R1A  PC: LW, WIOL
CBN(/1P) [XMLOOP]

RESTORE R1 FOR RE-ENTRY AFTER INTERRUPT
R1B=R1A-[+2]-<1> BR: CBIN(1) <INST>
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fspclx.m

ic

**: STOR

Kk -

**: ABAD

Kk -

*x -

Kk -

**: LOAD

Kk -

Kk -

Kk -

**: MDO

*x -

**: JUMP

*x -

KKk -

PG:

M

D

CM:
AR:
BR:

AR:
10:

CM:
AR:
10:

AR:
10:

AR:
AR:

D

CM:
CM:
AR:
BR:

CM:
AR:
10:

CM:
AR:
BR:

CM:
AR:
10:

CM:
AR:
PC:

CM:
AR:
PC:

M
CM:
AR:

CM:
BR:

CM:

SPECIAL MEMORY ACCESS INSTRUCTIONS

MORGEND
SPECIAL MEMORY ACCESS INSTRUCTIONS
STORD INSTRUCTION 0070[SRC] WORD OPERATION
STORD INSTRUCTION 1070[SRC] BYTE OPERATION
MOVES DATA FROM SOURCE TO THE ABSOLUTE ADDRESS
IN THE TOP TWO WORDS OF THE STACK
LOADD INSTRUCTION O071[DST] WORD OPERATION
LOADD INSTRUCTION 1071[DST] BYTE OPERATION
MOVES DATA TO THE DESTINATION FROM THE ABSOLUTE
ADDRESS IN THE TOP TWO WORDS OF THE STACK
(R6) CONTAINS LOW ORDER 16 BITS OF ADDRESS
2(R6) CONTAINS HIGH ORDER 6 BITS OF ADDRESS
JUMPM INSTRUCTION 0072[SRC] WORD OPERATION
JUMPM INSTRUCTION 1072[SRC] BYTE OPERATION
BRANCHES TO THE MICROPROGRAM ADDRESS CONTAINED
IN THE SOURCE OPERAND
FOR WORD OPERATIONS A 12 BIT BRANCH ADDRESS 1S USED
FOR BYTE OPERATIONS AN 8 BIT BRANCH ADDRESS IS USED

STORD INSTRUCTION
R10B=D PC: LW, WIOH
CJR(1) [ABAD]

D=R10B PC: LWB CC: C=C, V=0, N=PN, Z=PZ
DATO(OFF,BYT) BR: CBR(1) [BGN]

GET ABSOLUTE ADDRESS FROM STACK
R12B=R6A+[+2]+<0>,AD=R6A  PC: LW, WIOL
DATI(CMI)

R12B=D,AD=R12A PC: LW, WIOH
DATI(CMI)

AD=R12B PC: LW, WIOL

ADX=D BR: CRR(1)

LOADD INSTRUCTION
A BYTE OPERATION ?

R10B=IR CC: C=C, V=V, N=PN, Z=Z
CJR(1) [ABAD]

A MODE O OPERATION ?
R10B=R10A AND [+70]
IDATI(OFF,BYT)

BRANCH ON MODE ZERO OPERATION
AD=R11A PC: LW, WIOL
CBN(Z") [MDO]

STORE DATA
D CC: C=C, V=0, N=PN, Z=PZ PC: LWB
IDATO(CM,BYT) BR: CBR(1) [BGN]

MODE ZERO; FALL THROUGH ON BYTE OPERATION
RB(DST)=D CC: C=C, V=0, N=PN, Z=PZ
LW BR: CBN(/N) [BGN]

SIGN EXTEND BYTE

RB(DST)=DSX7 CC: C=C, V=0, N=PN, Z=PZ
LW BR: CBR(1) [BGN]

JUMP TO MICRO ADDRESS INSTRUCION
SCR6=D PC: LW, WIOH SP: CLR, ST6

JUMP TO MICROADDRESS
CBIN(1) <SCR>

ENTRY POINT FOR BYTE OPERATIONS
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fspclx.mic

AR: R10B=[+377] SP: CLR, ST6

*x AR: SCR6=R10A AND D PC: WIOH
o BR: CBIN(1) <SCR>

NA: MORGEND=.

PG: SPECIAL INSTRUCTION CODES

.=: I0RIGIN+320
o MA: STORD PS: DST, EX IN: SP
*x MA: LOADD PS: DST, EX IN: NDA
o MA: JUMPM PS: DST, EX IN: SP

.=: I0RIGIN+330
o MA: STORD PS: DST, EX IN: SP, BYT
*x MA: LOADD PS: DST, EX IN: NDA, BYT
o MA: JUMPM+2 PS: DST, EX IN: SP, BYT
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