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STUDY MATERIAL & EXAM PREPARATION Introduction to Computer

HI AA: O Level M1-R5 U/ & {7 0o faqa svsga= miss
(Cache Memory: A Detailed Study Guide for O Level M1-R5 Exam)

Study Notes O Level (M1-R5) Information Technology Tools & Network Basic Chapter: Introduction to Computer - Topic: Cache
Memory

77 faega 3rsma= TTE= O Level M1-R5 & BTaT & (1T 9T HHNT & W& T & (o0 (SulTe= f6am 7497 & | I8 3ar H9r
HHTET & HoA AT, HEATUTAT A (=T S0 i 0= 78 I, AT FHST & T&9T A GG & (70
TEeaYU & | SHIMES & 3 aa, 3T §9 Agca 0 Fed & Taa TraT TI97 df 561 & & [T A= avg F AT &1 |

FI AAN: M1-R5 09T & [T U& faega steaga=r s (Cache Memory: A Detailed Study
Guide for M1-R5 Exam)

WW&,WW(C%M Memory)@ﬂ@ﬁﬁ,@ﬁﬁ@ﬁﬁﬁ@ﬁ%ﬁﬁww
gfe (CPU) 30¥ J%T HHET (RAM) & 19 UH a9 (buffer) & €T F FF FAT & | SHET 7 3899 CPU EFT
- ITFNT [T ST FTer ST AW ST T ST €7 § S deh SeT Uaad &l Tfd &l 9T & |

In a computer system, Cache Memory is a very fast, small, and expensive memory that acts as a buffer between the
Central Processing Unit (CPU) and the main memory (RAM). Its primary purpose is to temporarily store data and

instructions frequently used by the CPU to speed up data access.

FIHATY FF HF AT 82 (How Cache Memory Works?)

FIT TEET SEET & g (Principle of Locality) 9% STHTRA S16T STH ®dl &, fodsr = & f& CPU &7
TFAT I ST AW [T T SAT9IFaT &1AT & [FaT 57T &7 5 SUFNT (6T T=GT &7 T ST a9 § T4
fFrsTm SRR R

Cache memory operates based on the 'Principle of Locality', meaning the CPU often requires the same data and

instructions that were recently used or are near the currently used data.

. WQ@FW (Data Access Process):
1. ST CPU & fET S2T o7 Meor #iF eegdr aar 8, ar 98 999 T8 97 HHNT 5 S wear & | (When
the CPU needs data or an instruction, it first checks the cache memory.)
2. Ffx 32T 9T F fAer AT & (3 Cache Hit F7T &), a7 CPU 9 T5a duil  TFE &7 T & | (If the
data is found in the cache (called a Cache Hit), the CPU accesses it very quickly.)

3. Ffg ST 30 F TET fGaT & (39 Cache Miss &5 &), T CPU %7 HHIT (RAM) & 22T &7 YT HYar

%‘ | (If the data is not found in the cache (called a Cache Miss), the CPU retrieves the data from the main
memory (RAM).)

4. T HENT & ST AT §9 & 918, 39 ST &l Udh TfAfeAT (copy) FIT HHNT F T T AT ST & aTfeh
SITAT ¢ 7 CPU ﬁaﬁ%ﬁw@ﬁaﬁéﬁﬁq@w%mﬁl (After retrieving data
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from main memory, a copy of that data is stored in the cache memory so that the next time the CPU needs

the same data, it can be accessed quickly.)
I AF & & (Levels of Cache Memory)

AN FeIT H, FIT HART @ AFAE T &S &7 (levels) § Aaierd fear sar &, f575 L1, L2 307 L3 F9r
FATH T AT AT & | I T0q¥ i ST9=1T T, TR ST AN &iar & |

In modern computers, cache memory is typically organized into several levels, known as L1, L.2, and L3 cache. Each
level has its own speed, size, and cost.

e L1 % (Level 1 Cache)

o Ig a9 aT AT CPU ﬁ'{%ﬂﬂ'@'ﬁ?@?ﬁ‘%‘ | (It is the fastest and closest to the CPU core.)

o MR T Ha9 ?ﬁ,ldTl FS ERICIECR: R ETd wlﬁ'ﬁﬁﬁ?ﬁ_{ﬁ) | (Smallest in size (from a few kilobytes
to a few hundred kilobytes).)

o rFaY et (instructions) AT ZET (data) Ffa T 3AIT-3eT L1 %ﬂ@?ﬁ‘%‘ (L11 AT L1d) | (Often, there

are separate L1 caches for instructions and data (L1i and L1d).)

o yeg& CPU T & I”?«nq gufia (dedicated) '@?ﬁ‘ %‘ | (Dedicated to each CPU core.)

o L2 (Level 2 Cache)

o L1 g FErsiw 9T, AfRT RAM & EER) asr | (Larger and slower than L1, but much faster than RAM.)

o AFAN I F, dF [FeAarse § Ay F5, AETse a4 | (Typically from a few hundred kilobytes to a few
megabytes.)

o TE Wedd FI & (AT GHIT &T Tl & IT S ST & 19 TS (shared) F ST el 7 | (It can be

dedicated per core or shared among multiple cores.)

o L3 % (Level 3 Cache)

o VT HIT &N H T TST AT qTST ST, AfeheT (e T RAM & Tt o | (Largest among all cache levels
and slightly slower, but still significantly faster than RAM.)

o AT I FF HIETEE 7 e %‘ | (Typically in several megabytes.)
o Tg AHA 9T T CPU &Y & 19 GT=AT (shared) T ST %‘ | (It is usually shared among all CPU cores.)
o FY WA H L3 F9r 51 89T & | (Some processors do not have L3 cache.)

FIHAR H T HE<d (Importance of Cache Memory)

FITHHNT W% THEI T=9 (overall performance) & I&a¥ a1 H I!Eﬁl"{lfl‘ {ﬁﬁh‘l‘ famer &

Cache memory plays a crucial role in improving the overall performance of a computer:
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o TTfeT 7 TR (Increased Speed): CPU &7 S2T T& Tg o & (10 RAM & TS(TT ¥1 HANT T 7 751 &
TTEET F i T %‘ | (By relying on cache memory instead of RAM for data access, CPU processing speed

increases.)

o faeiear & FHT (Reduced Latency): CPU & ¥eT & (AT & Sai FeAT 95T &, forasr s o1 aotr &
Eﬁ"@lﬁ‘%‘ | (The CPU has to wait less for data, leading to faster task completion.)

o CPU T&r@T (CPU Efficiency): CPU 31T 87 & & & H T&H &[AT & a9TT ST & saar 7 HisnT
Tg= & | (The CPU can work more efficiently instead of being idle while waiting for data.)

HI AAT I RAM: &7 AT (Cache Memory vs. RAM: Key Differences)

faavar (Feature)

T (Speed)

SR (Size)

AT (Cost)

ST (Location)

T (Type)

3T (Purpose)

FI AF (Cache Memory)
et Ot (Extremely Fast)

TET BIET (TS, KB T MB) (Very Small (few KB
to MB))

EEE &I Wi aTse (Very Expensive per byte)

CPU & 3f=¥ IT 39« &4 (Inside or very close to
CPU)

AMEEIT 9T SRAM (Static RAM) (Typically
SRAM)

CPU T I-a ITINT (AT S aTef ST &l
FEITIT €T F TR &7 (Temporarily store
frequently used data for CPU)

RAM (Random Access Memory)

T, ATt T & SET (Fast, but slower than
Cache)

TET (3 GB | TB) (Large (few GB to TB))

HIT &I AT H TEAT AT a5 (Cheaper per byte
than Cache)

HETATS 97 AT HISTA (Separate modules on
Motherboard)

A ¥ DRAM (Dynamic RAM) (Typically
DRAM)

FAHTT H I 78 TTUTAT 7 ST Sl GUald ST

(Store currently running programs and data)

&7 I (Key Takeaway): %3 HHIT CPU 3T RAM & 91 U &T5-F11S a7 & ST e & Ta9T &f AT
T qGEr 8 | §96 L1, L2 3 L3 &¢ CPU & &0T &1 & v J T H HHT Y ATRT T g T90 & |
Cache memory is a high-speed buffer between the CPU and RAM that dramatically boosts system performance. Its L1,

L2, and L3 levels show decreasing speed and increasing size as they move further from the CPU.

AT AT (Common Pitfall): ST STFT 3T HHIT & =& HHNT (RAM) AT HhsST =R (I &S fsF)
F AT T &7 & | ITE T, HIT AT &7 I29T dgel CPU &T ST &l AT &l T 4T &7, T o yrafaes ar
TAAI® ST HSTUT T&T &eAT |

Students often confuse cache memory with main memory (RAM) or secondary storage (like a hard disk). Remember, the

purpose of cache memory is solely to speed up data supply to the CPU, not to provide primary or secondary data storage.

AT & f?-nz Hﬁ‘{lﬁ' T3 (Important Exam Questions)
o HITHHNT FT %‘ AT g7 =T W %‘ ?7 (What is Cache Memory and why is it important?)
e L1,L23T7 L3 FIH T 3T %‘ ? (What is the difference between L1, L2, and L3 cache?)
o HI f&e (Cache Hit) A For fog (Cache Miss) &T TRATIYT &7 | (Define Cache Hit and Cache Miss.)
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o FHIT HANT AT RAM F §I7 q%T 3a¥ IaT5T | (State the main differences between Cache Memory and RAM.)
o 'TTIFAT &7 fagia (Principle of Locality) F4T & 0T T8 3T NI & & GaToa & ? (What is the 'Principle

of Locality' and how does it relate to cache memory?)
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