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specific progréms. The Jjump, loadh'ﬁush (PUSH rr) and pop
(POP rr) instructions, however, appear to be  urdiversally
important fdr all programs.

There.ris a considerable ‘differende between the
occurence distribution and the time distribution of opcodes
for the 8888, but not nearly as much as qu the high-per-

formance 378 machines. Instructions 1like the unconditional

-sub;outine call (CALL U,Xxx) are more significant in

execution time than in frequency (7.2% vs. 3.8% for VGT) .

because of the costly stack references to memory, but simple
instructions like LOD take less  time than their frequency

would indicate (7.5% vs. 11.4%).

The static opcode distributions (Figufe 18) are often
guite different from the dynamic distributibns. Although
loads and jumps still predominate, lengthy but infrequently
executed initialization code is represented by the presence
of the load-immediate inétfuc;ions {LODI L,n for 8-bit aata,
and LODI rr,xxx for lsnbit data) in the top 50% group. The
simple byte movement instructions are statically common, but
the dynamically important stack. push and pop instructions

are not.

5.1.2 Opcode Pairs

Dynamic opcode pair frequencies often clearly reveal

- the dominant loop of an executing program., In TBASIC for

example (Table 11), a string search c¢onstructed from an

- 95 -
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18: Intel 8080 Static
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index ﬁegister iﬁcremeﬁt (INC HL), a character comparison
(CMP (HL)), and |
9.3% of the

‘ variation ending with>:the sahe_‘sequence' represents an
addition 4.9%.
‘reélaced by

compare, increment'and repeat (CPIR) of the Zilog Z80@) are

seldom: seen

statistics.

- Program: VGT

Opcode #1

PUSH RR
ANDI n
JMP CC, XXX
LOD R,R’
POP RR

program

These‘simple sequences that could well be

a 'single

in the more

a conditional jump (JMP

execution,

faster

Table 11.

complete 370

and a slightly 1longer

instruction

80868 Dynamic Opcode Pairs

Opcode #1

PUSH RR
JMP CC,xxx
LOD R,R
ANDI n

POP RR

Program: TBASIC

Opcode #1

JMP CC,xxx
CMP (HL)
INC RR
CMPI n
CMPI n

OpcOéé #1

INC RR

JMP CC,xxx
CMP (HL)
RET CC

JMP CC,xxx

% Inst

Measured

3.72
3.02
2.84
2.84
2.40 -

% Inst
Measured
6.69
6.07

3.63
3.47

- 9f -

CC,xxx) fepresents

(such as

instruction
§ Inst | Ratio
Expected Meas./EXp.
3,38 9,89
2.72 4.16
2,02 1,41
6.66 4,31
.35 6.85
$ Inst  Ratio
Expected Meas./Exp.
1.71 3.91
f.96 . 6.30
.82 5.83
.39 9.36
1.03 13.35

-
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is guite misleading. It turns out that 73.1% of those are
uses of the TST instruction to increment the register by 2,

and are not intended to test the addressed word at all., A
common use is "TST (SP)+" to remove a wora from the stack.
The conc;usion is not, therefore, that autoincrement is of
sighificant use for single—opefand ‘instructions, but that
there should be an instruction.whiéh inqrementé by small

numbers other than 1l.

The two-operand instructioné are déminated by the
‘MOV/MOVB instructibns, which are‘used’to get the effect of
Load, Store, Push, and Pop as well as the more exotic uses.
Reading from Table 18, we <can reéonstruct the following

significant special uses of MOV/MOVB:

Table 19,

Special Uses of PDP11 MOV/MOVE

Use % of MOV/MOVB. $ of pgm

Load Reqistér‘(lncluding POP, ‘ S
load immediate, and load from reg) 51.9 16.8
Store register (including push) : ‘15.7 ‘ 5.1
Move simple—addresé to simplé—address‘v 3.2 | 1.0
PUSH memory word | | 2.6 'v.84
Store immediate (indirect registerx 2.6 , - .84
Store immediate (simple address) : | ‘2.4 : .78
Total 78.4%  25.5%
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