
~ Table C-2. Cperator Execution Times. (Continued) 
~ ----------------------------~~------------~--. -----~---~-----------------~---

Mne:ronic 

FLT 
[int] 

TN:! 
[real] 

RND 
[real] 

ABR 
[real] 

<:p:ode 

204-
[real] 

190 
[int] 

191 
[int] 

227 
[real] 

NGR 228 
[real] [real ] 

Parameters Time Remarks 

Raals 

10.8 I 14.8 to 46.8 TOS = 0 I 
'IUS <> 0 : 
44.8 -

12.4 I 
15.6 I 
50.0 to 50.8 

24.0 to 48.8 

12.4 I 
15.6 I 
52.4 to 53.2 

24.8 to 49.6 

5.2 

5.2 

2.0(trunc(lg(abs(TOS»» + C 
C = 2.0 if TOS < 0 
C =0.0 otherwise. 

TOS = 0.0 I 
0.0 < abs(TOS) < 0.5 I 
0.5 <= abs(TOS} < 1.0 : 
50.0 + C I 
abs(TOS} >= 1.0 
48.0 -

0. 8(trunc(lg(abs(TOS»» + C 
C = 0.8 if TOS < 0.0, 
C = 0.0 otherwise. 

TOS = 0.0 I 
0.0 < abs(TOS) < 0.5 I 
0.5 <= abs(tos) < 1.0 : 
52.4 + C I 
48.8 -

0.8(trunc(lg(abs(TOS»» + C 
C = 0.8 if TOS < 0.0, 
C = 0.0 otherwise. 

DUP2 198 12.0 
[w:Jrd,wurd] : [w:Jro,word,word,v.ord] 

AIR 192 
[real ,real] : [real] 

18.8 I 
60.8 to 152.8 

rro3-1 = 0.0 I 
Range of times represents 
difference in exponents 
of TC6 and TOS-l. As the 
difference increases, 
the time increases until 
the difference exceeds 
the width of the mantissa. 

-----------------------------------------------------------
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Table C-2. cperator Execution Times. (Continued) 

Mnaronic cpcode 

SBR 193 
[real,real] · [real] · 
MPR 194 
[real ,real~ · [real] · 
~VR 195 

sal ,real] · [real] · 
[t-eet.(., 

ECURFAL 2105 
[real, real] · [bed] · 
LEmEAL 206 
[real ,real ] .. [bed] · 

GEmEAL 207 
[real,real] : [bool] 

Parameters Time 

Real s Cbntinued 
-----------

19.2 I 
64.4 to 152.10 

26.4 I 
159.4 to 177.8 

32.4 I 
140.6 to 293.8 

16.4 
14.8 
18.4 

16.4 I 
16.0 to 20.4 

16.8 to 22.0 

16.4 I 
16.10 to 210.4 

16.10 to 210.4 

Remarks 

'roS-1 = 0.10 I 
Times vary for same 
reasons as ADR. 

TOS-1 = 10.10 I 
Time is a function of 
the cperands. 

'IDS = 10.0 I 
Time is a function of 
the operands. 

TRUE resul t I 
FAlSE in 1st \\Ord 
FAlSE in 2nd \\Ord. 

TRUE (TaS = TCS-1) 
TRUE (TCS < TCS-1) 
16.0 + B + C, 
B = 0.8 if "r:oS < };Os", 
B = 0.0 otherwise, 
C = 3. 6 if equal.. :in 1st 
v..ord, 0.0 otherwise I 
FALSE (TOS > TOS-1) : 
16.8 + B + C, 
B = 1.6 if "r:oS < p:JS", 
B = 0.10 otilerwise, 
C = 3.6 if equal.. in 1st 
~rd, 0. 0 otheJ:\..Jise. 

TRUE (TCS = TOS-1) I 
TRUE (TaS > TCS-1) : 
16.10 + B + C, 
B = 10.8 if "pJs > fOSll, 
B = 10.10 otherwise, 
C = 3.6 if equal in 1st 
~rd, 10.10 otherwise. 
FALSE (TCS < TCS-1) : 
16.10 + B + C, 
B = 0.8 if np::>s > p::>S", 
B = 10.10 otherwise, 
C = 3.6 if e:J.Ual .in 1st 
word, 10.0 otherwise. 

---------... _-------...-----------------_ ....... _-... --------------
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• 

Tabl e C-2. cperator Execution Times. ( Continued) 
... --_.----------------------------------------------_ .... ---------------
Mnemonic cpcode Parameters Time 

Sets 

AIlJ 199. DB 14.4 I 
[set] [word-biock] 13.6 to 1747.6 

16.4 to 1431.6 

SRS 188 18.0 I 
[int,int] [set] 50.4 to 110.4 

52.4 to 114.0 I 

56.4 to 1023.6 

INN 218 18.4 I 
[int,set] [bool] 

22.8 to 52.8 

UNI 219 6.6 I 
[set, set] [set] 29.2 to 1756.4 

19.6 to 1848.4 

58.8 to 3475.2 

Remarks 

\\Ords (TOS) = UB I 
set expansion : 
13.6 + 6.8(UB) I 
set compression : 
16.4 + 

5.6 (\\Ords (TOS» + 
2.8(UB - words(TCS» 

null . set (TOS-l < TOO) I 
1 w::)rd set : 
50.4 + 

2 . 0 (TOS-1) + 
2.0(TCS) I 

2 'WOrd set· : 
52.4 + 

2.0(TOO roc:d 16) + 
2.0(TOS-l m::d 16) + C, 

C = 1.6 if TOS > 15, 
C = 0.0 otherwise I 
all others: 
45.6 + 

3.6«TOS div 16) + 1) + 
2.0(TOS mod 16) + 

2.0(TOS-l mod 16) - B, 
B = 0.4 if 

«TOS div 16) -
(TCS-1 div 16» < 2, 

B = 0.0 otherwise. 

TOS-1 outside bounds of 
set TC6 I 
22.8 + 2.0(TOS-1 mod 16) 

TOS is null set I 
TOS-1 is null set : 
22.4 + 

6.8(words(TOS» I 
\\Ords (TCS ) <= words (TOO-I) : 
12.4 + 

7.2(words(TCS» I 
words(TCS) > words (TOO-1 ) 
24.0 + 

14.0(words(TOS» + 
6.8(w::)rds(TOS) -

\VOrds(TCS-l) ) 
--------------------------------------~--~--------------------~---------------
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Table C-2. cperator Execution Times. ( Continued) 
-------------------------------------------------
Mnemonic Parameters Time Remarks 
--------------------------------------------------

IN!' 220 
[set, set] [set] 

C :nlF 221 
[set, set] [set] 

EOJPNR 182 
[set, set] [bcol ] 

---------,-"------

Sets Cl:>ntinued 

11.6 I 
12.0 I 
22.4 to 1851.2 

26.6 to 1848.2 

6.0 I 
12.0 I 
21. 2 to 1850. 0 

20.8 to 1842.4 

23.6 to 1954.0 
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roth sets null I 
only 'IDS null I 
\\Ords(TCS) >= wurds(TOS-l) 
15.2 + 

7.2 (v.ords(TOS» I 
v.ords(TCS) < \\Ords(TOS-l) : 
16.6 + 

7 .2 (v.ords (TCS) + 
2 .8(v.ords(TCS-1) -

words (TCS ) ) 

TCS is null set I 
TOS-1 is null set I 
\.\Ords (TCS ) <= wurds (TCS-l ) 
14.0 + 

7.2(words(TOS» I 
\\Ords(TCS) > \\Ords(TOS-1) : 
13.6 +-

7.2(words(TOS-1» 

16.0 + 
7.6(N) + 

4.0(D) + 
C + B. 

N = # wurds canpa.red to 
assert FAlSE. 
o < N < words in 

smaller set 
D = # YwOrds examined in 

1 arger set (beyond 
size of smaller set) 
to assert FAlSE. 
o <= D <= (size of 

larger 
set) - N 

C = 2.0 if D <> 0 and 
resul t is '!RUE, 
0.0 otherwise. 

B = 0.0 if v.ords(TOS) 
>= wurds(TOS-1), 
else 
1.2 if resul t TRUE 
else 
" .8 if resul t F.AI.SE 



Mnenonic 

LEQIWR 
[set, set] 

GEQPWR 
[set, set] 

Table C-2. Cperator Execution Times. (Continued) 

183 
: [b:ol] 

184 
[bcx:ll] 

Parameters Time 

Sets Cbntinued 

24.4 to 2158.0 

30.0 to 2175.2 

31.2 to 2100.8 

29.2 to 2176.4 

Remarks 

v.ords (TOS ) >= words (TOO-I) : 
16. 0 + 8. 4 (N ) I 
~rds (TCS-l) > v.ords (TOO ) 
17.2 + 

8.4(N) + 
4.0(D) + C 

N = same as ECUFWR 
D = same as EOJ~VR 
C = 0.4 if D <> 0 and 

resul t is '!RUE, 
0.0 otherwise 

~rds(TC6-1) >= words(TCS) 
21 .. 6 + 

8.4(N) + C + B 
C = 1. 2 if resul t is 

TRUE, else 0.0 
B = 0.0 if sets same 

size, else 
0. 4 if resul t '!RUE, 
else 
1.2 if result FALSE I 

~rds(TC6) > ~rds(TCS-l) 
20.8 + 

8.4(N) + 4.0(D) + C 
N = same as ECUFWR 
D = same as ECUFWR 
C = 2.0 if D <> 0 and 

resul t is '!RUE, 
0.0 otherwise 

------------------~--~--------------------~------------~-----------------~---
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Tabl e C-2. cperator Execution Times. ( Continued) 
------------------------------------------------------------
Mnanonic cpcooe Parameters. Time Remarks 
--_ ... _---------------------------------------------------------

Byte Arrays 
-----.....---

EOOBYT 185 B 29.6 to 170404.8 TRUE resm t : 
[addr, addr] : [bool] 19.2 + 

~ 10. 4 ( (B+ 1) di v 2) + 
2.8«B+l) m:x:l 2) I 

21.8 to 170397.0 FAlSE resul t : 
11.4 + 

10.4«D+1) div 2) + 
2.8«D+1) m::rl 2) 

D = * bytes canpared to 
assert FAlSE. 

LE03YT 186 B 28.8 to 170404.0 I EQJAL (TRUE) resm t : 
[addr,addr] : [boal] 18.4 + 

10.4( (B+1) div 2) + 
2 . 8 ( (B+ 1) m::rl 2) I 

27.2 to 170402.4 LESS (TRUE) resm t : 
16.8 + 

10.4 ( (L+1) eli v 2) + 
2.8 ( (L+1) m::rl 2) 

L = * bytes ~ed to 
assert LESS I 

28.0 to 170403.2 GREATER (FAlSE) resul t 
17.6 + 

10.4«G+1) div 2) + 
2.8«G+1) m:rl 2) 

G = * bytes canparerl to 
assert GREATER. 

bEQ'B'Ir 
............. 

28.8 to 170404.0 I 1E03YT 187 B EQJAL (TRUE) resul t : 
[addr, addr] . [bcol] 18.4 + . 

10.4«B+1) div 2) + 
2 • 8 ( (B+ 1) m::rl 2) I 

31.6 to 170406.8 I GREATER (TRUE) resul t 
21.2 + 

10.4«G+1) div 2) + 
2.8{(G+1) m::rl 2) 

G = #: bytes ~ed to 
assert GREATER I 

32.4 to 170407.6 LESS (FAlSE) result: 
22.0 + 

10.4«L+1) div 2) + 
2 .8( (L+l) m::rl 2) 

L = #: bytes C'Onp:3Ied to 
assert LESS. 

-- -.. ------------------------------------~-------------------------

Page C-28 



Tab1 e C-2. cperator Execution Times. ( Continued) 

Mnemonic cpccde Parameters Time Remarks 

Jumps 

UJP 138 SB 12.4 
[] . [] . 
FJP 212 SB 16.8 10.8 jump ro jump 
[boo1] . [] . 
EFJ 210 SB 19.2 11.8 jump IX> jump 
[int,int] [] 

NFJ 211 sa 19.2 I 12.0 jump ro jump 
[int,int] [J 

UJPL 139 W 12.8 
[] . [] .. 

FJPL 213 W 18.8 10.0 jump no jump 
[bool] : [J 

}) XJP 214 B 32.0 jump 
[int] .. [J 29.2 TQS < min index . 

34.0 'IDS > max index 
-------------------------------------------------------
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Table C-2. Cperator Execution Times. (Continued) 
----------------------------------------------------------------
Mnaronic Parameters Time Remarks 
---------------------------------------------------------

ProcErlure and Function Call s and Returns 

CPL 144 UB 45.6 
[param] [activation] 

cro 145 UB 44.8 
[param] [activation] 

CPI 146 Il3,UB 56.8 to 450.0 53 . 6 + 3. 2 (DB) 
[param] [activation] 

CXL 147 UBI, UB2 64.4 
[param] [activation] 

CXG 148 UBI, UB2 63.2 
[p:lram] [activation] 

CXI 149 UBI, DB, UB2 76.4 to 469.6 73.2 + 3.2(DB) 
[param] [activation] 

CPF 151 75.6 
[pararn, addr, seg# /proc#] [activation] 

RPU 150 B 26.0 
[activation] : [func-resul t] 

ISL 153 15.6 to 408.8 12.4 + 3.2(DB) 
[] : [addr] 
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Tabl e C-2. cperator Execution Times. ( Continued) 

Mnaromc cpcooe 

SIGNAL 222 
[addr] [J 

WAIT 223 
[addr] [] 

LPR 
[mt] 

157 
[¥JOrd] 

8PR 209 
[mt,word] [] 

BPr 158 
.[] : [activation] 

NOP 156 
[] : [] 

SWAP 189 

Parameters Time 

System Control 

14.8 
18.0 
52.0 

134.8 

11.6 
90.8 

8.4 I 
55.2 

8.4 I 
53.2 I 
54.8 

Debugger 

Miscellaneous 

3.6 

12.4 
[v..ord,word] : [v..ord,word] 

Remarks 

wai tq nil, count > 0 
waitq nil, count = 0 
vaitq ron-nil, no 
taskswi tch I 
waitq non-nil, 
taskswitch rerfotmed 

count > 0, no "W3.i t I 
count = 0, 90.8 is 
time to taskswi tch to 
another task. 

TOS < 0 I 
TOO >= 0 

TOS -. 1 = -2, -3 
TOS - 1 = -1 I 
TOO - 1 >= 0 

time for this cperator 
is canp:rrable to the 
time fur CXG. BPI' 
uncondi tionall y call s 
execution error 
proce:lure, resul ting 
in a hal t of execution. 

---_._---------------------------------------------
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C-3. P-MACHINE IESCRIPrION ME'mI.ANGUAGE 

This afP=I1dix presents the III.0 P-ccde operators in a Pascal-like oota­
tion. tbinter expressions are allOv\ed. For example sp"'.i is the contents of 
the merrory location the top of stack register is fOinting at taken as an integer. 
The expression (sp+ I ) '" . i is one neoc>ry cell above the the sp register taken as 
an integer. The rntation i<x:y> means take the field starting fran bit fOsition 
x for y bits. '!able C-3 shoW'S the P-co:le c:perators in a Pascal-like metalanguage. 

The record declarations used are close to th::>se used by the Western Digital 
MicroEngine operating systan. 'Ihe declarations fallON. 

const 
version 
mscw sz 
real-sz 
bset-sz 
iset sz 
~rd sz 
NIL 

type 
object_type 

byte 
sibp 
sibvec 
sib 

rnsONp 
rnscw 

= 'B0 1
: 

= 4: ----
= 2: 
= 4000: 
= 255~ 
= 16: 

{ Version of this document } 
{ Size of nark stack control \\Ord in v.ords} 
{ Size of reals in \\Ords} 
{ Max size of sets in bits} 
{ Max size of sets in ¥.Ords} 
{ Size of v.ord in bits} 

= -1024: { Representation for nil p:>inter} 

= (int cbj, real cbj, byte cbj, boal c:bj, set cbj I 
ptr-ooj, sv_c:bj, - s~cbJ, I1lSCW'_cbJI tib_cbJ); 

= 0 .. 255; 
= "'sib; 
= array [0 .. 127J of sibp; 
= record { segment info block } 

segbase: manp; { narory address of seg } 
segleng: integer; { # words in segment } 
segrefs: integer; { active calls } 
segaddr: integer: ( absolute disk address } 
seguni t: integer; { !=hysical disk tmi t } 
prevsp : manp; { SP saved by getseg for rel seg } 

end { sib } i 
= "'rnscw: 
= p3.cked record mark stack control \\Ord } 

rnssta t: mscwp: (1 exical p:lrent fOinter } 
msdynl: mscwp: {ptr to call er I s mscw } 
msipc: integer; {byte index in return ccrle seg } 
msseg: byte; (seg # of call er ccrle } 
msfl.ag: byte 

end ( rnscw } ; 
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