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(a) EX and MEM in different stages.
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(b) EX and MEM in different instructions.
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Fig. 1 The realization of EX and MEM stages.
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Table 1 Short summary of benchmarks.

qgk8|qu8 bup‘han pri | av.

a4 x| 17| 25]105] 0.7] 0.9] 3.3
EF¥4 o0 | 32| 5.8| 43| 27| 3.8] 4.0

4% 4 X KiloWords, £f744 2 : MegaCycles

% 2 KL1b ¥/1:hOETHLE
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*i7 KLib % | 12.7]26.0f 0.9| 25| 27| 9.0
KL1b - h DR
FaaR 2.2 30| 23| 26| 24| 25

KL1b %47- b rF
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* 3 HEnEOHBRE (%)
Table 3 The frequency of branches.

qk8 | qu8 | bup | han | pri | av.

S5 |14.0]13.3(14.6|19.5 | 44.7 | 21.2

mapy | 5.9) 49 6.2| 81| 3.7| 5.8
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Table 4 Delay slots utilization,

gk8 | qu8 | bup | han | pri | av.

147 | 40.4 | 42.4|51.1|52.5| 48.6 | 46.8
2% |12.5}10.8| 9.7} 2.6 | 55| 8.2

%5 T4—-nFOHBK (%)
Table 5 Instruction field utilization.

qgk8 | qu8 | bup [ han | pri | av.

37 4—nF |56.1]60.0|558)60.6]39.8]54.5
. _ 1 0.0| 0.0 0.0/ 0.0| 24| 0.0
[ P] |[28.9]36.1|285]|353]246(30.7
. _ Tl 0.2| 0.t| 1.2| 26| 0.6| 0.9
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SRV
5(39:32) | return.Delay3 -
goto_Delay3 jr6 (jr6: 6 bit branch offset)
S(39:24) | goto.Delay2 rd
jmp_Delay2 rd
gosub_Delay2 rd
jmpsub_Delay?2 rd
return.Delay3.Cond -
goto_Delay3_Cond  jr6
merge.tag rx, imm8 (imm8: 8 bit immediate)
S(39:0) | goto.Delay2 3r30 (§r30: 30 bit branch offset)
jmp.Delay?2 ja30 (ja30: 30 bit absolute jump address)
gosub_Delay2 jr30
jmpsub_Delay2 ja30
NOTE  Delay3: normal(Gli#§ k), delayed (BMESIMK), canceled(PF5YIX)
Delay2: normal, delayed
Cond: tag.eq, not_tag.eq, fwd_eq(fwd:tagged full word), not_fivdeq,
eq, not.eq, not_ovf, ovf, high_same; low, high, low.same, gt, le, test_tag
A€ Y BE
M(31:24) | MemOp rd
LockOp rd
StrResOp -
NOTE  MemOp: read, write
LockOp: readdock, write_unlock
StrResOp: write, write.unlock, unlock
TALRVE
P(23:0) ValOp (k,)!ra, (n,m)rb er (k,})'ra, imm5 (imm5: 5 bit immediate)
TagOp tag(k,))!ra, (n,m)!tb or tag(k,l)!ra, imm5 ((a,b): bit field from a to b )
PriOp ra, rb
AOp ra, tb, rc or ra, immb, rc or ra, tb € ix, rc or ra, imm5 < ix, rc
LOp ra, tb, rc
AdrOp ra, tb < ix , (mar,rc) | mar
or ra, immb < ix, (mar,rc) | mar
AdrDbyteImmOp ra, imm16 (imm16: 16 bit immediate)
DbyteImmOp ra, imm16
NOTE  TagOp: deposit.tag, merge.tag, extract.tag, merge_tag.imm

ValOp: deposit, merge, extract, mergeimm, merge_dynamicimm, deposit.dynamic,
merge.dynamic, extract.dynamic

PriOp: find first_zero, find_first.one, reverse.find.first.zero, reversefind.first.one
AOp: arithmetic operation

LOp: logical operation

AdrOp: set.adr, set_adr_post.modify, set_adr_pre_modify

AdrDbyteImmOp: set_adr.imm

DbytelmmOp: add_signed.imm,load_low.imm,merge_high.imm

(EER 34 7 A 25 HEAM)
(CEXR 34127 9 AR&ER)
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