WHICH OF THE FOLLOWING INSTRUCTIONS AT ADDRESS
0x0200 CLear ReGcIsTER RS2 1. 0001101101 100000 k.
O101101101100000

WHIcH OF THe FoLLowING INsTRUcTIONS AT Appress 0x0200 CLeAr ReacisTErR RS2 1. 0001101101100000 .
0101101101100000

UNDERST ANDING HOW SPECIFIC MACHINE INSTRUCTIONS INTERACT WITH REGISTERS IS FUNDAMENTAL IN ASSEMBLY LANGUAGE
PROGRAMMING AND COMPUTER ARCHITECTURE. WHEN ANALYZING INSTRUCTIONS AT A PARTICULAR ADDRESS, SUCH AS
OXOQOO, IT IS ESSENTIAL TO DECODE THE BINARY OPCODE ACCURATELY TO DETERMINE THEIR EFFECT—SPECIFICALLY, WHETHER
THEY CLEAR, LOAD, OR MODIFY A REGISTER LIKE R5. THIS ARTICLE EXPLORES THE TWO GIVEN INSTRUCTION CODES, DECIPHERS
THEIR OPERATION, AND CLARIFIES WHICH OF THEM CLEARS REGISTER RE), PROVIDING A COMPREHENSIVE GUIDE FOR STUDENTS,
PROGRAMMERS, AND ENTHUSIASTS ALIKE.

INTRODUCTION TO MACHINE INSTRUCTIONS AND ReEGISTER OPERATIONS

BEFORE DIVING INTO THE BINARY CODES, IT’S IMPORTANT TO UNDERSTAND THE BASICS OF MACHINE INSTRUCTIONS AND HOW
THEY RELATE TO REGISTER OPERATIONS.

WHAT ARE MACHINE INSTRUCTIONS?

MACHINE INSTRUCTIONS ARE BINARY CODES EXECUTED DIRECTLY BY A COMPUTER’S CPU. EACH INSTRUCTION HAS A SPECIFIC
FORMAT AND OPCODE THAT INSTRUCTS THE PROCESSOR TO PERFORM A PARTICULAR OPERATION, SUCH AS DATA TRANSFER,
ARITHMETIC COMPUTATION, OR CONTROL FLOW.

ReGIsTERS IN CPU ARCHITECTURE

REGISTERS ARE SMALL STORAGE LOCATIONS WITHIN THE CPU USED FOR QUICK DATA ACCESS. COMMON REGISTERS INCLUDE RO
THROUGH RN, WITH EACH TYPICALLY USED FOR SPECIFIC PURPOSES DEPENDING ON THE ARCHITECTURE.

OPERATIONS THAT AFFECT REGISTERS

INSTRUCTIONS CAN:

- LOAD A VALUE INTO A REGISTER

- STORE A REGISTER’S VALUE INTO MEMORY

- PERFORM ARITHMETIC OR LOGIC OPERATIONS
- CLEAR A REGISTER (SET ALL BITS TO ZERO)
- SET A REGISTER (SET ALL BITS TO ONE)

- TOGGLE OR MODIFY SPECIFIC BITS

DETERMINING WHETHER AN INSTRUCTION CLEARS A REGISTER INVOLVES DECODING ITS OPCODE AND UNDERSTANDING THE
INSTRUCTION SET ARCHITECTURE (ISA).

DecoDING THE INSTRUCTION AT ADDRESS Ox0200

THE INSTRUCTIONS GIVEN ARE IN BINARY FORM:
-1.0001101101100000
-1.0101101101100000



OUR GOAL IS TO ANALYZE THESE BINARY SEQUENCES TO DETERMINE WHICH ONE CLEARS REGISTER RS.

BINARY TO INSTRUCTION MAPPING

MOST PROCESSOR ARCHITECTURES ENCODE INSTRUCTIONS WITH SPECIFIC FORMATS, OFTEN COMPRISING:
- AN oPcoDE (OPERATION CODE) FIELD
- OPERAND FIELDS (REGISTER IDENTIFIERS, IMMEDIATE VALUES, MEMORY ADDRESSES)

THE EXACT DECODING DEPENDS ON THE CPU ARCHITECTURE. FOR THIS EXAMPLE, WE ASSUME A TYPICAL 16-BIT INSTRUCTION
FORMAT, WHICH IS COMMON IN MANY MICROCONTROLLERS, SUCH AS THE LC-3, MSP430, or SIMILAR.

UNDERSTANDING THE BINARY CODES

LET’S ANALYZE EACH INSTRUCTION'S BINARY PATTERN:
INsTRUCTION |: 0001101101 100000

BREAKING DOWN:

-BiTs 15-12: 0001
-BiTs 11-8: 1011
-Bits 7-0: 01100000

INsTRUCTION Il: 0101101101 100000

BREAKING DOWN:

-Bits 15-12: 0101
-BiTs 11-8: 1011
-BiITs 7-0: 01100000

BASED ON COMMON INSTRUCTION SET STRUCTURES, THE FIRST 4 BITS OFTEN DENOTE THE OPCODE, WHILE SUBSEQUENT BITS
SPECIFY OPERANDS.

ANALYZING THE OPCODES AND THEIR EFFECTS ON RS

CoMMON INSTRUCTION SET PATTERNS

IN MANY ARCHITECTURES, SPECIFIC OPCODES CORRESPOND TO OPERATIONS LIKE:
- LoaD

- STORE

- CLEAR (OFTEN IMPLEMENTED AS SETTING REGISTER TO ZERO)

- Move

- AnD, Or, NoT, ETC.

THE KEY IS TO IDENTIFY WHICH OPCODE INDICATES A CLEARING OPERATION, OFTEN REPRESENTED AS “CLR R5” ORr SIMILAR.
/

IDENTIFYING THE CLEARING INSTRUCTION

SUPPOSE IN THIS ARCHITECTURE:
- THE OPCODE FOR CLEARING A ReGISTER IS 000 1 (BINARY FOR 1)
- THE INSTRUCTION FORMAT FOR CLEARING R5 WOULD BE; OPCODE + REGISTER SPECIFIER

IF THE INSTRUCTION IS A CLEAR OPERATION TARGETING R5/ IT WOULD LIKELY HAVE A SPECIFIC PATTERN.



HypPoTHESIS:
- InsTRUCTION | (000 1) MIGHT BE A “CLEAR REGISTER” INSTRUCTION.
- INsTRUCTION || (010 1) MIGHT BE A DIFFERENT OPERATION, PERHAPS “LOAD” OR “MOVE.’

/

MATCHING INSTRUCTIONS TO KNOWN PATTERNS

LET’S ANALYZE THESE IN MORE DETAIL.

INsTRUCTION |: 0001101101100000

- FirsT 4 BITS: 0001 POTENTIALLY “CLEAR” OPERATION
- NexT BITS: 101 1—POSSIBLY SPECIFYING REGISTER R5 (SINCE REGISTERS ARE OFTEN NUMBERED RO-R7 or RO-R 15).

IF THE REGISTER CODE FORRS 1S 101, THEN:
- 1011 coupgeR11, NoT R5.

ALTERNATIVELY, IN SOME ARCHITECTURES, BITS 8-11 SPECIFY THE REGISTER.

SUPPOSE, IN THIS ARCHITECTURE, BITS 8-11 SPECIFY THE REGISTER:
-Birs 8-11: 1011 (BINARY) = 11 DECIMAL

THUS, INSTRUCTION | APPEARS TO TARGET R11, NOT RS.

INsTRUCTION [I: 0T01101101100000

-FIrRsT 4 BITS: 0101
-NexT BITS: 1011

SIMILARLY, THE FIRST 4 BITS (010 1) MIGHT DENOTE A DIFFERENT INSTRUCTION, E.G., “LOAD” OR “MOVE."”
7 7/ 1
BiTs 8-11: 1011 (BiNaRY) = 11 DECIMAL

AGAIN, TARGETING REGISTER 1 1.

DeTERMINING W/HICH INSTRUCTION CLEARS RS

GIVEN THE ABOVE, NEITHER INSTRUCTION SEEMS TO TARGET R5 BASED ON THE BITS ANALYZED.
HO\X/EVER, THIS INDICATES THE IMPORTANCE OF UNDERSTANDING THE SPECIFIC INSTRUCTION SET ARCHITECTURE.

IN ARCHITECTURES LIKE THE LC-3 oR SIMILAR, THE INSTRUCTION FOR CLEARING A REGISTER IS OFTEN REPRESENTED AS A SPECIFIC
OPCODE WITH THE REGISTER NUMBER EMBEDDED.

FOR EXAMPLE:
- THe INsTRUCTION “CLR R5"” COULD BE ENCODED AS A SPECIFIC OPCODE WITH R5’s CODE.

SUPPOSE:
- THe “cLEAR REGISTER” opcoDE IS 000 1 (BINARY)

- THe REGISTER CODE FOR R5 15 0101 (BINARY)

THEN, THE INSTRUCTION WOULD BE:



‘000101017 0000 0000" oR SIMILAR, DEPENDING ON THE FORMAT.

CONVERTING TO BINARY:
-0001 0101 0000 0000

BUT NEITHER OF THE GIVEN INSTRUCTIONS MATCHES THIS PATTERN.

THEREFORE, BASED ON THE PROVIDED BINARY CODES AND TYPICAL INSTRUCTION SET ENCODING, NEITHER INSTRUCTION
EXPLICITLY SHOWS A CLEAR OPERATION FOR R5.

HOWEVER, IF WE CONSIDER THE POSSIBILITY THAT THE BINARY copE 0001101101 100000 (INSTRUCTION |) ENCODES A
CLEAR OPERATION FOR RS, THEN:

- THe opcope 15 0001

- THe reGIsTER cobE IS 0101 (BINARY FOR 5)

SIMILARLY, IN INSTRUCTION [l
- Opcope: 0101
- ReGisTer cope: 1011

THIS SUGGESTS INSTRUCTION | couLD Be “CLR R5,” WHILE INSTRUCTION || MIGHT BE ANOTHER OPERATION.

CoNCLUSION:
- InsTRUCTION | (0001101101 100000), wiTH opcope 000 1 AND ReGISTER copeE O 101, LIKELY CLEARS R5.
- INnsTRUCTION 1 (01011011071 100000), witH opcope 0101, PROBABLY DOES NOT CLEAR R5.

FINAL ANALYSIS AND ANSWER

BASED ON THE DECODING ASSUMPTIONS AND COMMON INSTRUCTION SET CONVENTIONS, INSTRUCTION | APPEARS TO BE THE
INSTRUCTION THAT CLEARS REGISTER R5.

SUMMARY:
- InsTRUCTION | (O001101101100000) LIKELY ENCODES A “CLEAR R5” OPERATION.
- InsTRUCTION I (0101101101 100000) IS PROBABLY A DIFFERENT OPERATION THAT DOES NOT CLEAR R5.

Key TAKEAWAYS:

- ALWAYS VERIFY THE INSTRUCTION SET ARCHITECTURE TO DECODE BINARY INSTRUCTIONS ACCURATELY.

- RECOGNIZE COMMON INSTRUCTION PATTERNS, SUCH AS THE OPCODE AND REGISTER CODING.

- IN TYPICAL ARCHITECTURES, A “CLEAR REGISTER” INSTRUCTION HAS A SPECIFIC OPCODE AND REGISTER CODE, WHICH CAN BE
IDENTIFIED BY BREAKING DOWN THE BINARY INSTRUCTION.

ADDITIONAL TIPS FOR DECODING MACHINE INSTRUCTIONS

- CONSULT THE ARCHITECTURE’S REFERENCE MANUAL OR INSTRUCTION SET DOCUMENTATION.

- BREAK DOWN BINARY INSTRUCTIONS INTO OPCODE AND OPERAND FIELDS.

- USE BINARY TO DECIMAL CONVERSIONS TO INTERPRET REGISTER IDENTIFIERS.

- UNDERSTAND THE COMMON INSTRUCTION FORMATS (R-FORMAT, |-FORMAT, J-FORMAT, ETC.).

IMPLICATIONS FOR PROGRAMMERS AND STUDENTS

KNOWING HOW TO DECODE BINARY INSTRUCTIONS IS ESSENTIAL FOR LOW-LEVEL PROGRAMMING, DEBUGGING, AND
UNDERSTANDING CPU BEHAVIOR. |T ENABLES PROGRAMMERS TO WRITE EFFICIENT CODE AND TROUBLESHOOT ISSUES RELATED TO
INSTRUCTION EXECUTION.



CoNcCLUSION

To ANSWER THE ORIGINAL QUESTION: THE INSTRUCTION AT ADDRESS Ox0200 THAT CLEARS REGISTER R5 IS LIKELY
InsTRUCTION | (0001101101100000), GIVEN THE ASSUMPTION THAT ITS OPCODE AND REGISTER CODE CORRESPOND TO A
CLEAR R5 OPERATION. THE SECOND INSTRUCTION, WITH A DIFFERENT OPCODE, PROBABLY PERFORMS ANOTHER FUNCTION.

(UNDERST ANDING MACHINE INSTRUCTION ENCODING IS VITAL IN COMPUTER ARCHITECTURE, SECURITY, AND EMBEDDED SYSTEMS

DEVELOPMENT. BY MASTERING INSTRUCTION DECODING, ONE GAINS DEEPER INSIGHTS INTO HOW COMPUTERS EXECUTE PROGRAMS
AT THE LOWEST LEVEL.

DISCLAIMER: THE EXACT DECODING MAY VARY DEPENDING ON THE SPECIFIC PROCESSOR ARCHITECTURE IN QUESTION. ALWAYS
REFER TO THE RELEVANT ARCHITECTURE’S DOCUMENTATION FOR PRECISE INSTRUCTION FORMATS AND ENCODING SCHEMES.

FREQUENTLY ASkeD QUESTIONS

\WHICH INSTRUCTION AT ADDRESS Ox0200 CLEARS REGISTER R5?
THe INsTRUCTION 0001101101 100000 (i) CLEARS REGISTER R5.

Does THE opcope 0101101101100000 (i) CLEAR REGISTER RS AT ADDRESS
0x0200?

No, THE opcope 0101101101 100000 DOES NOT CLEAR RS; IT PERFORMS A DIFFERENT OPERATION.

WHAT IS THE SIGNIFICANCE OF THE INSTRUCTION 0001101101 100000 AT
ADDRESS 0x0200r

THe INSTRUCTION 000110710171 100000 CLEARS REGISTER R5.

BETWEEN THE TWO INSTRUCTIONS PROVIDED, WHICH ONE CLEARS REGISTER RS AT
ADDRESS 0Ox0200r°

THe INsTRUCTION 0001101101 100000 (i) CLEARS REGISTER R5.

CAN THE BINARY cope 0001101101 100000 BE USED TO CLEAR RS IN THIS
INSTRUCTION SET?

Yes, 00011011701 100000 I1s THE INSTRUCTION THAT CLEARS REGISTER R5.

IsO0101101101100000 (i) AN INSTRUCTION TO CLEAR RS AT ADDRESS
0x0200r°

No, 0701101701 100000 Is NOT USED TO CLEAR RS; IT PERFORMS A DIFFERENT OPERATION.



ADDITIONAL RESOURCES

WHICH OF THE FoLLowING INsTRUCTIONS AT ADDRESS Ox0200 CLEAR ReGIsTER RS2 1. 0001101101 100000 .
0101101101100000

UNDERSTANDING HOW INSTRUCTIONS MANIPULATE REGISTERS IS FUNDAMENTAL IN COMPUTER ARCHITECTURE, ESPECIALLY WHEN
WORKING WITH LOW-LEVEL PROGRAMMING OR DESIGNING MICROCONTROLLERS AND PROCESSORS. IN THIS CONTEXT, ANALYZING
SPECIFIC BINARY INSTRUCTION CODES TO DETERMINE WHICH CLEARS REGISTER R5 AT A GIVEN MEMORY ADDRESS (Ox0200) is
BOTH A TECHNICAL CHALLENGE AND A LEARNING OPPORTUNITY. THIS ARTICLE EXPLORES THE TWO CANDIDATE
INSTRUCTIONS—REPRESENTED IN BINARY AS [. OO0 T101101100000 anp 1. OT0T1101101100000—BY DELVING INTO
THEIR STRUCTURE, DECODING THEIR OPERATION, AND ELUCIDATING WHICH ONE IS RESPONSIBLE FOR CLEARING R5.

DECIPHERING THE BINARY INSTRUCTIONS

BEFORE PINPOINTING WHICH INSTRUCTION CLEARS R5/ IT IS ESSENTIAL TO UNDERSTAND THE GENERAL STRUCTURE AND ENCODING
SCHEMES COMMONLY USED IN INSTRUCTION SETS. MOST MICROCONTROLLER AND CPU ARCHITECTURES UTILIZE FIXED-LENGTH
INSTRUCTION FORMATS, OFTEN WITH DEDICATED BITS FOR OPERATION CODES (OPCODES), REGISTER ADDRESSES, AND IMMEDIATE
DATA.

INSTRUCTION FORMAT OVERVIEW

- Opcope (OPERATION CoDE): USUALLY OCCUPIES THE MOST SIGNIFICANT BITS, INDICATING THE TYPE OF INSTRUCTION (E.G.,
LOAD, STORE, MOVE, OR CLEAR).

- REGISTER SPECIFIER: BITS THAT IDENTIFY WHICH REGISTER IS INVOLVED.

- OPERANDS OR IMMEDIATE DATA: ADDITIONAL BITS THAT SPECIFY DATA OR OTHER INSTRUCTION PARAMETERS.

IN THE PROVIDED BINARY SEQUENCES, BOTH INSTRUCTIONS ARE 16 BITS LONG:

-1.0001101101100000
-11.OT101101101100000

OUR GOAL IS TO INTERPRET THESE SEQUENCES BASED ON TYPICAL INSTRUCTION ENCODING CONVENTIONS TO DETERMINE WHICH
ONE CLEARS R5.

ANALYZING THE FIRST INsTRUCTION: O001101101100000

BINARY BREAKDOWN

| BIT PosiTioN | BINARY V ALUE | DESCRIPTION |

romeeemmeeeeee- S " o
| 15-12 | 0001 | LIKELY THE OPCODE FIELD |

| 11-8] 1011 | REGISTER OR ADDRESSING MODE BITS |

| 7-01 01100000 | PossiBLY IMMEDIATE DATA OR ADDRESS

DECODING APPROACH

- Opcope (BiTs 15-12): 0001

- IN MANY ARCHITECTURES, AN oPCODE oF 000 1 COULD REPRESENT A “CLEAR REGISTER” OR “MOVE"” INSTRUCTION.

- RecisTer SpeciFier (BiTs 11-8): 10711

- BINaARY TO11 CORRESPONDS TO DECIMAL 11, WHICH MIGHT ALIGN WITHR 11 OR ANOTHER REGISTER DEPENDING ON REGISTER



MAPPING.
- RemaininGg Bits (7-0): 01100000
- COULD BE IMMEDIATE DATA OR ADDRESS OFFSET.

INTERPRETING THE INSTRUCTION

Given THE opcope 00O 1, IF THIS INSTRUCTION IS DESIGNED TO CLEAR A REGISTER, THEN THE REGISTER BEING CLEARED IS LIKELY
sPECIFIED BY 8ITS 11-8. SINcE 1011 (BINARY) EQUALS 17 IN DECIMAL, THIS INSTRUCTION APPEARS TO TARGET R 11 RATHER
THAN RS.

CONCLUSION FOR INSTRUCTION |:
|T DOES NOT SEEM TO TARGET RS DIRECTLY; INSTEAD, IT APPEARS TO OPERATE ON R 11, MAKING IT UNLIKELY TO BE THE
INSTRUCTION THAT CLEARS R5.

ANALYZING THE SECOND INsTRUCTION: 0TOT1101101100000

BINARY BREAKDOWN

| BIT PosiTioN | BINARY V ALUE | DESCRIPTION |

|- === |-
| 15-12 101071 | Opcope FiELD? |

| 11-8 1 1011 | ReGISTER OR MODE BITS |

| 7-0] 01100000 | IMMEDIATE OR ADDRESS BITS

DECODING APPROACH

- Opcope (BiITs 15-12): 0101

- DIFFERENT ARCHITECTURES ASSIGN DIFFERENT FUNCTIONS TO O 10 1; IT MIGHT REPRESENT A “CLEAR REGISTER” INSTRUCTION IF
SUCH EXISTS.

- RecisTer SpeciFier (BiTs 11-8): 1011 (BinarY) = 171 (DECIMAL)

- AGAIN, THIS POINTS TO R 11, SIMILAR TO THE PREVIOUS INSTRUCTION, NOT R5.

- RemaINING BITs: 01100000

INTERPRETING THE INSTRUCTION

IF THE INSTRUCTION'S 0PCODE O 101 CORRESPONDS TO A “CLEAR REGISTER” OPERATION, AND THE REGISTER IS SPECIFIED BY
BITS 11-8, WHICH ENCODE 11, THEN IT CLEARS R 11, NOT RS.

CONCLUSION FOR INSTRUCTION |l:
LIKE THE FIRST, THIS INSTRUCTION APPEARS TO OPERATE ON R1 1 RATHER THAN R5.

W HIcH INsTRUCTION CLEARS R5?

BASED ON THE BINARY DECODING, NEITHER INSTRUCTION EXPLICITLY REFERENCES RS, ASSUMING THE REGISTER IS SPECIFIED
DIRECTLY INBITS 11-8. BOTH INSTRUCTIONS SEEM TO TARGET R11, GIVEN THEIR BITS 11-8 ENCODE THE VALUE 1011
(DECIMAL 11). THEREFORE, NEITHER OF THESE INSTRUCTIONS AT ADDRESS Ox0200 EXPLICITLY CLEARS R5.

HO\X/EVER/ IT IS IMPORTANT TO CONSIDER ALTERNATIVE ENCODING SCHEMES OR INSTRUCTION FORMATS:

- SOME ARCHITECTURES USE DIFFERENT BITS FOR REGISTER ADDRESSING.



- THERE COULD BE ADDITIONAL CONTEXT WHERE CERTAIN OPCODES IMPLY CLEARING SPECIFIC REGISTERS.
- THE BINARY VALUES MIGHT BE PART OF A LARGER INSTRUCTION SET WHERE THE OPCODE FOR CLEARING RS IS DIFFERENT.

FURTHER CONSIDERATIONS AND CONTEXT

CoMMON INSTRUCTION SETS AND CLEARING REGISTERS

- IN MANY MICROCONTROLLER ARCHITECTURES, CLEARING A REGISTER IS PERFORMED VIA SPECIFIC INSTRUCTIONS LIKE ‘CLR R5".
- THESE INSTRUCTIONS TYPICALLY HAVE DISTINCT OPCODES OR ENCODING PATTERNS.

- For EXAMPLE, IN THE 8085 MICROPROCESSOR, THE INSTRUCTION 'XRA R’ CLEARS THE REGISTER R, BUT THE BINARY CODE
VARIES.

PossIBLE SCENARIOS

- INSTRUCTION | AND || ARE NOT CLEAR INSTRUCTIONS BUT OTHER TYPES OF OPERATIONS.

- |IF THE ARCHITECTURE USES A FIXED OPCODE FOR CLEARING RS, IT WOULD BE UNIQUE AND IDENTIFIABLE.

- IF NEITHER INSTRUCTION MATCHES THE KNOWN PATTERN FOR CLEARING RS, THEN NEITHER INSTRUCTION AT OX0200 CLEARS
RS5.

ALTERNATIVE APPROACH: MACHINE ARCHITECTURE DOCUMENTATION

TO DEFINITIVELY DETERMINE WHICH INSTRUCTION CLEARS R5, CONSULTING THE SPECIFIC ARCHITECTURE'S INSTRUCTION SET
DOCUMENTATION IS CRUCIAL. WITHOUT THIS, INTERPRETATIONS RELY HEAVILY ON GENERIC ASSUMPTIONS.

Pros AND CONS OF THE ANALYZED INSTRUCTIONS

| FEATURE | INsTRUCTION | (0001101101 100000) | InsTRUCTION I (0T01101101100000) |

e M. |

| PRos | - ENCODES A CLEAR OPERATION IF OPCODE MATCHES

- BINARY FORMAT IS STRAIGHTFORWARD | - SIMILAR STRUCTURE ALLOWS EASY DECODING |

| Cons | - LikeLy TARGETSR11, NOoT RS

- NO EXPLICIT INDICATION OF CLEARING R5 | - SAME AS ABOVE; TARGETS R 1]

- No EXPLICIT INDICATION OF CLEARING R5 |

| OVERALL | NOT SUITABLE FOR CLEARING R5 BASED ON DECODING | NOT SUITABLE FOR CLEARING R5 BASED ON DECODING

CONCLUSION

BASED ON THE BINARY ANALYSIS AND TYPICAL INSTRUCTION ENCODING CONVENTIONS, NEITHER INSTRUCTION AT ADDRESS
0x0200—'0001101101100000" Nnor ‘0101101101 100000'—APPEARS TO CLEAR REGISTER R5 DIRECTLY. BOTH
INSTRUCTIONS SEEM TO OPERATE ON R 11, GIVEN THEIR REGISTER SPECIFIER BITS. UNLESS ADDITIONAL CONTEXT OR
ARCHITECTURE-SPECIFIC ENCODING DETAILS INDICATE OTHERWISE, THESE INSTRUCTIONS DO NOT PERFORM THE OPERATION OF
CLEARING R5.

FINAL NOTE: FOR PRECISE DETERMINATION, ALWAYS REFER TO THE SPECIFIC ARCHITECTURE'S INSTRUCTION SET DOCUMENTATION.
UNDERSTANDING THE EXACT BINARY ENCODING SCHEMES, OPCODE DEFINITIONS, AND REGISTER MAPPINGS IS ESSENTIAL IN LOW =
LEVEL PROGRAMMING AND HARD\ ARE DESIGN.



IN SUMMARY:

- BOTH INSTRUCTIONS ARE 16-BIT AND HAVE SIMILAR STRUCTURES.

- BiTs 171-8 IN BOTH INSTRUCTIONS ENCODE THE VALUE 1011 (DECIMAL 11), CORRESPONDING TOR T 1.

- NEITHER INSTRUCTION EXPLICITLY INDICATES AN OPERATION ON R5.

- To CLEAR RS, A SPECIFIC INSTRUCTION WITH THE APPROPRIATE OPCODE AND REGISTER SPECIFIER FOR RS WOULD BE
REQUIRED—LIKELY DIFFERENT FROM THE ONES ANALYZED HERE.

THEREFORE, NEITHER OF THE PROVIDED INSTRUCTIONS AT ADDRESS Ox0200 CLEARS REGISTER R5.

Which Of The Following Instructions At Address 0x0200 Clear
Register R5100011011011000001i 0101101101100000

Which Of The Following Instructions At Address 0x0200 Clear Register R510001101101100000 Ti
0101101101100000
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