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A Machine Independent Automatic Microcode Generation
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Abatract
This paper proposes a microcode generating system
which automatically generates the microcode of various
target machine by inputing the intermediate language
(MDIL) from the machine independent HLML-C - { High
Level Microprograming 1 Cc) 1 . The MOP's

(Microoperations ) which is modeled 7-tuples generate to
extend MDIL by table driven method with the infor-
mation of translation table for each target machine,

As compaction being considered and the hardware re-
source of target machine used, the conflicts of hard-
ware elements are removed possibly,

This .proposed system is implemented with C lan-

guage and yacc on VAX-11/750 (UNIX 4.3 BSD),
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/* 8 bit multiplication of sign magnitude »/
Hdefine SIGN OXBOOD /x for sign extraction %/
Hdefine OIGLIT OX7FFF /» for digit extraction *»/
memory 16 AI100, /% multiplicang =/
B:101. /% multiplier =/
C:102: /* result =/
microprogram muttiol fcation:
{ register 16 mier. mcand. resuit:
mier = By /* get multiplier in the register x/
result = (mier & SIGN + A) & SIGN! /* get sign result =/
mier &= DIGIT: /% get digit of multiplier =/
meand = & & DIGIT: /% get digit of multinlicand »/
while (mier f= 0) [ /¥ iterste untii mier is 2ero */
§f (imter & 1> == 1) /% 1% LSE of mier is one »/
result += meand: /* sdd mecand to result x/
mier >>= 11 /% shift right ong mier */
mcand <<= 1! /% shift Left one mcand =/

C = result:

ag2. HLML-C Qoja 24y F4 wmlejagzzage] o
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ool MIIL

0 ENTRY muttiplication

1 LDAD *SP &TOP

2 ADD *TOP *SP 3

3 LOAD H1 101

4 MOVE $1 #l

5 AND %1 $1 0X8000
6 LOAD H1 100

7 ADD %1 %1 H1

8 AND %1 %1 0X8000

9 MOVE $2 %1

10 STOREH 382 2

11 AND - $1 $1 OX7FFF

12 LOAD H1 100

13 AND %1 #1 OX7FFF

14 MOVE $2 %1

15 CJMPEG 81 0 26

16 AND %1 $1 1

17 STOREH $1 0

18 CJMPNE %1 1 22

19 LOADH $1 2

20 ADD $1 $1 $2

21 STOREH 81 2

22 LOADH $1 0

23 SHRO $1 $1 1

24 SHLO $2 $2 1

25 JUMP 15

26 LOADH $1 2

27 STORE 81 102

28 EXIT multiptication
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[} <OP> : ENTRY :: multipticetton <1y
<I> v >
<E>
<F>
32 QP> HOVE Ty ¢t
<I> t pige gy ¢ al
<E> atul
(F> destl cnl Y01 e2l opl DI Bl
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33 <OPY ARD ¥Ir + o1
<1 gorl .. al @ ¢ stat ec
CE> atul
<Fr comux  Lotat wel oyl rfinux
dest) ecn} 101 gal
opl bl al  amuxl
34 <0P> MOVE 7> + ¢l
<I> pipe <U» 1 war
<€> atul
<Fy marmux oey0 dest0 cnQ 110G eal
os0 b0 a0 Literal(0? amuxQ
35 <OP> MOVE [SCARTEE 91
<I> gerl o, <0 dout
CES atuQ )
Fy Ldout o©ey0 doutmux dest0 cnd
100 eaG op0 bG_ &0  wsuux0
36 QP> WRITE I ¢+t
{I> mar ,  dout @
<E> sbus  dbus
<F> write
37 LOP> MOVE [SZ AR 4
<I> pipe <« oal
<E> slul
<F> gestl cnl 101 eal apl bl al
Literal(l) amuxi
38 <OP> sus LIy ¢t} )
<I> ac g1 0> ¢ stat
<E> siul
<Fo Lstat ccmux destl cnl 101, sal
opl bl &l swuxl .
39 <OPy @ CJMPF 1> ¢+t
<I> ZERQ  stet pipe Ky
<E>
<6 addr(4B)  seq
70 <OP> EXIT :: multiplication <>
1> W0
<E>
F>
ag6. Lahg wAldl Wiy #4 pelazzsad
MOP A4 o
V. 22 #ge 44
E1e HIML-Colol2 #4d 67§9) slap wlolz
szzaygel FUAiz $y AdsE AFe dEde
#oluh, H2% Lahst Cal data®4l (5] dlg Z dl
& wolaz Zzogsl MOP'sel o3 44 W&E o
by Folth
E1. F090 B AN E
vlo] mg st e 19 {prime | fbne [bubble| cvrt | fmpy | fadd
23
HLML-C 48&%] 16 13 12 21 54 89
R e | 5 5 4 7] 12 13
MIIL & % 46 22 22 34 94 169
MDIL & 4 ™R=T] 46 22 22 34 112 185
R=5] 46 22 22 42 122 217
R‘-——Sl 56 29 25 51 161 233
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#2. MOP's 34 Ayv&

alel g 2T g a3 prime fbnc bubble cvrt fmpy fadd
k< Lah Cal Lah Cal Lah Cal Lah Cal Lah Cal Lah Cal
R=17 79 97 37 42 40 49 76 82 267 290 415 443
MOP R=5 79 97 37 42 40 49 100 114 297 330 509 569
R =3 109 137 58 70 49 61 125 147 410 480 557 633

R=17] 1.72 2.11 1.68 | 1.91 1.82 2.23 | 2.24 ‘2.41 2.38 2.59 2.24 2.39

MOP/MDIL R=6| 1,72 2.11 1.68 | 1.91 1.82 | 2.23 | 2.38 2.1 2.43 2.70 2,35 2,62

R=3| 1.95 2.45 2.64 | 2.41 1.96 2.44 1 2.45 2.88 2.5 2.98 2.39 2.72

R=7] 4.94 6.06 2,85 | 3,23 3.33 | 4.08 | 3.62 3.90 | 4,94 5.37 4.66 | 4,98

MOP/HLML-C [ R=5; 4.%4 6.06 2.85 | 3.23 3.33 | 4.08 | 4.76 5.43 5.50 6.11 5.72 6.39

R=31 6.81 8,56 4.46 | 5.38 4.08 508 | 5,95 7.00 7.59 8.89 6.26 7.11
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