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Intel Assembly Code for Celsius to Fahrenheit

-

28

Stored

%L“

| ADD 0 0 0
including a pipeline for Fetching, 03h (OP-CODE = 00000011) counter#l + counter#2 2 Rk Bl : o o o o 1 0 0 1 0 0 1 0 0 1 o0
- R - 2 0 0o 0o 1 0 0 0 o o o 1 o0 0 1 0
' ' : OP-CODE EESrvVe o nstruction = AB' + B' 'BC' = AB'C' '
Decodlng, and Executlng our Instructlons; 07h (OP-COD 000001XX) Eeserved Lor subtractiom 1nstr ions Da0 =AB'+B'C+A'BC Db2 = AB'C' + BC+ A'B - 5 0 0 0 . . 0 . . 0 0 . 0 0 ) .
Include the design of a Finite State 0gh (OP-CODE = 00001000) Bi x counter#l & Rk, overflow = Rk+1 Db1=B'C'+ABC+A'B' DbO = AB' + ACE + A'BC' + B'C B 2 o o 1 o 0 0 0 o 1 o0 1 1 o0 1 1
. . . . . 0Sh (OP-CODE = 00001001) Ri x counter#2 > Rk, overflow > Rk+l - B 0 0 1 0 1 0 0 1 0 0 1 1 0 1 1
Machine in our control unit logic to drive 0Ah (OP-CODE = 00001010) Ri x Bj > Rk, overflow > Rk+l — B s o o 1 1 o o P I T B R N I R
. . 0Bh (OP-CODE 00001011) counter#l x counter¥%¥Z 2Rk, overflow—=ERk+1l
the pipeline. — =2 B 7 o o 1 1 1 0 1 1 o o 1 1 o0 1 1
. Design a piece of software to embed OFh (OP-CODE = 000011XX) Reserved for divisien instructions Bl s o 1 o0 | o 0 0 0 v |a]l z o | a]a]|]w]|a
, . _ 10h (OP-CODE = 00010000) Compare Ri with counter$¥l 2 Rk . Bl ©- o 10 0 1 0 0 1 0 1 0 1 1 0 1
using our Instruction set. 11h (OP-CODE = 00010001) Compare Ri with counter#2 > Rk Control Log|c B 0o o 1 o 1 0 0 0 o o 1 o 1 1 o 1
: : 12h (OP-CODE = 1 Ri with ERj 1 0 1 0 1 1 0 1 1 o 1 o0 1 1 0 1
* Use an 8051 microcontroller simulator to 12h (OP-CODE = 00010010} Compare R with Bj - Rk Zris IR R I
13h (OP-CODE = 00010011) Compare Counters e B 2 o 1 1 o 0 0 0 o 1 1 0 0 1 0 0
perform the exact same task as our 14h (OP_CODE — 00010100} Ri AND counterfl 3 Rk TEEFF Bl : o : : o 1 o o 1 0 1 0 0 1 0 0
: . S Toin11 Be ok 3 e — B O o 1 1 1 0 0 0 o o 1 0 o0 1 0 0
machine’s embedded code; or some 1Sh (OP-CODE = 00010101) Ei AND counter#2 3 Rk ]

, , 1gh (OP-CODE = 00010110) Ri AND Rj > Rk : Bl - o : 1 1 1 0 1 1 o 1 o0 0 1 0 O
alternative assembly language execution 17h (OP-CODE = 00010111) AND counters -* Rk ] Bl « 1+ 0o o o o 0 G TR O A O A O T A T
(ARM, Motorola, etc.) Microcontroller or 18h (OP-CODE = 00011000) Ri OR counter$l > By = a7 | 4o o o]« | o | @ | & Jeld| o] d]|a]al|d

. 1%h (OP-CODE 00011001} Ri OR counter$Z > = 18 1 0 0 1 0 0 0 0 0 1 1 1 1 1 1

Microprocessor. 1ah (OP-CODE = 00011010) Ri OR Rj > Rk :}} B > : o o 1 1 0 1 i1 o6 1 1 1 1 1 1

» Compare the performance of our 18h (OP-CODE = 00011011) OR counters> Rk = 0 1 0 1 0o o 0 0 0 1 0 0 1 0 0 1

. e , , I e - 21 1 0 1 o0 1 0 0 1 o o0 o0 1 0 0 1

machine to that of at least one existing 1Ch to 1Fh (OP-CODE = 000111XX) Reserved for future - - @ |alola|ala|l o |0 |olololo|lalolo] s
Z0h to EFh Reserved for future S

= B : 1 o 1 1 1 0 1 1 o o0 o0 1 0 o0 1

T | OR | 1 1 0 0 0 0 0 o 1 0 ©0 0 0 0 0

[ ] 1 1 0 0 1 0 0 1 0o 0 0 0 0 0 0

| ] || w | 0 0 0 o 0 o0 0 0 0 o0 ©

| ] | e | 1 0 1 1 0o 0 O 0 0 0 0

| STORE | 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0

' ROM 1 1 1 0 1 1 1 ol e e | e ]

X T a | a ] @ 0 X X X X X X X X X X

X T a | A | @ 1 X X X X X X X X X X

.Tile “convert.c” 59
.section . rodata in .
.LC@: ROM 1 30
«5tring "Sd" artar : : : 31
-LE11r.trlng ""'-sd"-._r'" EMIZDDED CDOE
= ] STEDH
text : : : : : : : : : : :
.globl main _*'_hmn:rﬁ"'ﬁg sglater 8 . . D D D
.type main, @function orcooe | 3L0 : : : : : : : : : C I t C : t .
main: N Omp e e IrCUI
.CTi_startproc . =SimimlE
pushg wrbp | UP.COUNTER. DOWN-COUNTES
.cfi def _cfa_offset 16 B S . . B R _"!LEI,J I N I ) R
.CTi_offset b6, -16 E:E
mowg %=rsp, %rbp J_Kt : : :
.cfi_def_cfa_register 6 —5 .
subqg £16, %rsp Register Set £ E»
I'I':D||'|'.L $.L|:ﬂ: gﬁeax " " " " " " " " " " " " " " " .ﬁ " _.ﬁ " tﬁ " tﬁ "
Leaq —B(%rbp), %rdx 5o o o o
mowg Brdx, %rsi S — — [ : I;"'ﬁ I;"'E]
mowvg %Brax, %rdi ' ""‘Eﬁ.'r I
mow 1 58, %eax —" — — : C_ounte_r>
call __isoc99_scanf I3 -1 | 12 ME.2N Eﬁ
mow 1 —Bl(%rbp), %edx e |/ il 0 e
mow L kedx, %eax —1] : : : s [ . . : :
sall 53, %eax | |gm |
Leal (%rax,%rdx), %ecx - i Pl O : _J.'Ex :
movl  $1717986919, %edx Control Logic 4 o)
mow L Lecx, Seax
imull  %sedx T mm |
sarl Bedx ;u':: |_-D|':$ 1 [ |
mow L kecx, Seax . I : : :
sarl 531, %eax Implementation Fx""“ ﬁ"ﬁ‘/ =T
mow L kedx, Secx
subl eax, %ecx I (B

mow L kecx, Seax —ﬁ— —E'-IE Eﬁ

addl $32.. LEeaX yr . . . . . . . . . . . . . . . . . . . {mo | o . . . . . .
mow L weax, —4{%rbp) . :
mow L 5.LC1, %eax

- -
ml:l".r.l_ —.I'.'I.['ﬂgrhp:l , %Ed:{ : . . . . . . . . . . . . . . . . . . . . . N . . . . . . . .
rovl  vedx, el == = EFamr Faprl ¥ grorgs

mowg rax, %rdi | |

mow L 50, %eax

;:H gg,ln:s;ax ‘Overflow Control

Leave : L R — Logic OR

cfidercre 7, @ Provided Circuit e

.cfi endproc : : : : . . I . . . . . . . . . Subtrac . . . - : : __E;
'LFE:_!I;;; d:ain L Comparator |_ ; {en, \{\\:Iultlpller Divider s | :hjn_tractor - = Adder _._:f-

ident "GCC: (Ubuntu/Linaro 4.6.3—1lubuntuS) 4.6.3" : : : : : : : - I ' : ' ' ' : — : — e : : : : :

section | .note.GNU_stack,"",@progbits e DREDDDODDEDDnEDDDlEGoeDenEenEnnnD
e use e Iintel X SSemDply language to perrorm tne task as our macnine s embeadeada coae.our ﬁﬁe_ ﬁfﬁ ﬁﬁl— ﬁ%‘f B ﬁ:ﬁ' _ _ E:ﬁ' [ ] ] E:ﬁ' _

program can successfully convert a Celsius value to Fahrenheit.
Below are the opcodes of our program converted into hexadecimal for Logisim.
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