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Successful implementation of single cycle and pipelined MIPS architecture design

Single cycle implementation
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Register/ Memory Loading

Registers were loaded in the the instruction memory with addi instructions
- addi $t1, $zero, 0x112
addi $t2, $zero, OxA
- addi $t3, $zero, OxF Data memory implantation

Memory loading was done using initialization files (.mif) files Memory initialization file

CONTENT BEGIN CONTENT BEGIN

90 : 0P10PPPPPEPR10P1000PPRP1P0R10010; --1load phase addi $tl, $zero, @x112, so that $tl Zi’ : ggg22ZZgZggggggggggggggggggggggg
o1 : 001000000000101000000PPVVRR1010; --1oad phase add? $t2, $zero, OxA, so that $t2 = 02 - 9099099@9099099@%09@%090090%@;
02 : 0010000000001011000000000VVV1111 ; --1oad phase addi $t3, $zero, OxF, so that $t3 23 :  0P0PPPOPPPPRRPPPPRBPPPRRBPRRRRR0 ;
93 : 00010001001010100000000000000011;--beq $t1, $t2, Equal 94 : 0PEEEPEEEREEORREEEREEERRE0RE000;
94 : 0000PPP1001010100100100000100000;--add $t1, $t1, $t2 05 @  00B00BBBBOBOBREBR0BOBBBO0ER ;
95 : 10101101010010110000000001100100;--sw $t3, 100($t2) gj : ZZZZgZggZggggggggggggggggggggggg
96 : 00PPPPV1001010100100100000100101;--or $t1, $t1, $t2 88 .  00000DE0PO0000B0PE0000000000000.
@7 : 0000BBOBBOVBEOBBOBBOOBEOBBORBEA0 ; 99 : 0PPPEEPEEPOPPBPLBRLBPOBAERRBR0E0 ;
98 : 0PPPPPLLPEERRRRRRLREBERRRR000; A :  0PEEEEEEEREEORREEEREEORREORRE00;
99 : 0PPPPPPLLPOBRRRRRRLLBBERRRR000; @B :  002B0PEBEPEEEEEB0PEE0RE0B000800;
A :  ©000OEOOOOROOOOOOORLOBOBR0R0 ; e eaaoamacaaaaaaeaaaaeaaaae
0B ° 00000000000000000000000000000000 OE ; 00@00@0000000@0000600@00@0000@00;

oC : 00000E0BE0BE0B00B00B00B00B00B000; OF :  00GEEEEEEEEEEEEEEEEEEEEEEEEEE000;

8D : 0PPPPPPLPPOBEPPPPPPLLBAERRRR000; 10 : ©PPELEEEEEEEEPEREEORREORREERRRE0 ;
CONTENT BEGIN 11 : 0000000V LVLLLLA ;

) 12 : 0000000000000000000RR0 ;
00 . 00100000000010010000000100010010; --1oad phase addi $t1, $Z€I"O, 0x112, so that $t1 13 . L L L L L L L L L L L L LR

o1 : 00100000PPPV1010000OVVVVVVVV1O10; --1oad phase addi $t2. $zero, OxA, so that $t2 = 14 : 0PV RLR. ;
02 2 001000000000101100000POPPPVV1111; --1oad phase addi $t3, $zero, OxF, so that $t3 15 : ©000P0PLOPRELLORRERLOORRBLRRRRR0 ;
93 : 0DOPOPEPPPPPVPVPVOPRPOPPPPLPLRLR.; --stall 16 @  ©00006O000E00BO00000000000000000 ;
94 : 0POPEPLPEPEPLEPEPEPEREERBRERRRRR; - -stall 1; : ZggZgZgggggZgggggggggggggggggggg%
05 : 0PPPPVPPPEROVPROPPOPPRPRVRRRRRD; --stall o eeeeeeeeoeeeee%eeeeeeeee%%e%;
06 : 000100010010101000000000PPRLR11;--beq $t1, $t2, Equal 1A :  ©0EE0EEEEEEEEEEEEEA000EEEA00000 ;
o7 : 00000PP1001010100100100000100000; --add $t1, $t1, $t2 (result ©x11C) 1B : 000PRRRPOARRP0PRRRR0RRREP0RRR0RR0 ;
98 : 10101101010010110000000001100100;--sw $t3, 100($t2) 1C : ©PPEPPERLPBRBRLERLEREBREARERRBR0 ;
09 : 00PPPPPP10V1010100100100000100101;--or $tl1, $t1, $t2 (result Ox11A) 1D : 0000PLOOROREOORBRER0P0R0R0RE00;
A : 00OPVVPRPOPOVPRPOPOVPRPOVRRRA0; - -equal

OB : 0PPVVPOPRPVVRPOPOOPRPORORLRR00 ;

OC : 0PPVRPRPVPVRLRPVRRRRPVRRLRR00 ;

CL. : 00RPPRPVPEPPOPRPRROOPRPRRORPRRR0 ;




Single cycle successful implementation
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Register load phase
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Program Execution Phase
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beq: 0x112 — 0xA = 0x108 !=0
(branch not taken ) v

add: 0x112 + 0xA =0x11C v

sw: dataMemOut updated
next cycle, because $t3 = OxF

or: 0x11C OR OxA =0x11E v



Single cycle successful implementation (beq taken)
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00100000000010010000P00100010010; --1oad phase addi $t1, $zero, ©x112, so that $t1
00100000000010100000PVV100V10010; --1load phase addi $t2, $zero, OxA, so that $t2
0010000000001011000000000PPV1111 ; --1oad phase addi $t3, $zero, OxF, so that $t3
00010001001010100000000P0RLVLO11 ; --beq $t1, $t2, Equal
00000001001010100100100000100000; --add $t1, $t1, $t2
10101101010010110000000001100100; --sw $t3, 100($t2)
00000001001010100100100000100101 ; --or $t1, $t1, $t2

00000000V RVPRRLRAY; - -equal
0000000000V VVRLAA ;
0000000000000V VLAA ;
0000000000000V LAA ;
0000000000V VVRLAA ;
0000000000000V VVVLAA ;
0000000000000V LA0 ;

100000000 00000112 00000000
00000000 00000000 00000000 00000112 00000000

0000000F 00000000 00000000

Jmipsprocessor_toplevel_tb/dataMemOut |-No Data- | (00000000
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Pipeline successful implementation
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