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1.Cache 1&#1835558

ERAEERFESR, BAIFExM—1 ) valgrind 9 lackey TEMA

BSOS R R, kit EEESPIE R,
1.1.3R58 B /Y

1. B CPU cache T{E[RIE;

o

2. KI—1SRMHY cache 1EHUEE,

1.2. SEIRIFIR

BIER AR

recolicaRECOLICMPC

0S: Manjaro 19.0.2 Kyria

Kernel: x86_64 Linux 4.19.107-1-MANJARO
Uptime: 317d7h55m

Packages: 1823

Shell: fish 3.1.0

Resolution: 1920x1080

DE: GNOME 3.34.4

WM: Mutter

Disk: 93G / 112G (88%)

CPU: Intel Core m3-7Y30 @ 4x 2.6GHz [45.0°C]
GPU: Intel Corporation HD Graphics 615 (rev 02)
RAM: 2149MiB / 3827MiB

mIFINIE:

gcc 9.2.1-archlinux, GNU Make 4.3
1.3. 5KIE BB

B, BIRAZERRIZAXGNE 1T, PEREFHIES, B MIESHE
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BA—DLIN—1S1ES. MARXEMEM T —iE&HM Load # Store 15<.

Ala, HRE—RAFRDEN, BAMEEEN N cache line 2&&H,
RenHH, FEH timestamp FCRER. MRAGH, #A LRU RIg, BHRE
BJ— cache line ;BRHE (MR E), AHENMEVICRER. BATITCLERE,

EX/MIFER, Load #21FF Store BIFFHRBMHAKRI. BILEX 2B

-

BEEXLFEXDEL.

FEEARSHAP, BEMETIES csim.c, {8247 Makefile, R C++17 &
AYSERE. XEFZEBMFZ—NERIM(ZEL 2017 F//)8 C++HRiIFERRMIFR
MRE. B8, BBE—1NT2BCEKM C++E rlib, ERHT —LRERMN
R, ALLFKBIBEEIETHRINWABEHR, ZINEZEER make s HD

B TRIE.

BRMAETIT:

#include <rlib/stdio.hpp>
#include <rlib/opt.hpp>
#include <fstream>

using namespace rlib::literals;

using addr_t = uint64_t;
constexpr addr_t INVALID_ADDR = (addr_t)-1;
struct cache_line_t {
addr_t addr = INVALID_ADDR; uint64_t time;
}; // cache line contains ANY ONE addr, which lies in this cacheline.
using cache_set_t = std::vector<cache_line_t>; // E cache lines in every
cache set.
using cache_t = std::vector<cache_set_t>; // 2"s cache sets.

cache_t cache;
uint64_t wall_time = 0;

auto hit_counter = 0, miss_counter = 0, evict_counter = 0;

int main(int argc, char **xargv) {
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rlib::opt_parser args(argc, argv);
// Prepare parameters.
[177717777777777777777/77777/77777/77/7/77/77/7/7//777

if(args.getBoolArg("-h")) {
rlib::println("Sorry, no help message provided.");
return 1;

}

auto fname = args.getValueArg("-t");

auto s = args.getValueArg("-s").as<size_t>();

auto E = args.getValueArg("-E").as<size_t>();

auto b = args.getValueArg("-b").as<size_t>();

auto verbose = args.getBoolArg("-v");

cache.resize(1 << s); // 2"s cache sets.
for(auto Scache_set : cache) cache_set.resize(E); // E cache lines
in every cache set.

// Actual implementation.
[1771177771777777777777777777777/777/77/77/77/
auto is_addr_match = [&§](addr_t 1, addr_t r) {
return (1 xor r) >> b == 0;
b
auto process_query = [§](addr_t addr) {
// Return 'H' for Hit, 'M' for miss, 'E' for miss+eviction.
++wall_time;
auto &my_cache_set = cache[(addr >> b) % cache.size()];
auto *cache_line_to_evict = &my_cache_set[0];
for(auto &cache_line : my_cache_set) {
if(is_addr_match(cache_line.addr, addr)) {
cache_line.time = wall_time;
return 'H'; // Cache hit.
}
if(cache_line.time < cache_line_to_evict->time)
cache_line_to_evict = &cache_line;

}

// Cache miss.
auto returnval = cache_line_to_evict->addr == INVALID_ADDR ? 'M' :
Y
cache_line_to_evict->addr
cache_line_to_evict->time
return returnval;
b

auto update_counters = [&§](char res) {

addr;
wall_time;
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if(verbose)
rlib::println(res);
switch(res) {
case 'H':
++hit_counter;
return;
case 'E':
++evict_counter;
case 'M':
++miss_counter;
return;
}
b
auto parse_line = [](const auto §line) -> std::pair<char, addr_t> {
auto op = line[1];
if(op == ' ') return std::make_pair('I', 0); // 'I' operation.
auto addr_and_size = line.substr(3);
auto pos = addr_and_size.find("',"');
if(pos == std::string::npos)
throw std::invalid_argument(line);
return std::make_pair(op, std::stoull(addr_and_size.substr(0, pos),
0, 16));
b

// Main loop here. ////////////////7///////////////////////////
auto finput = std::ifstream(fname);
while(true) {
auto line = rlib::scanln(finput);
if(finput.eof()) break;
auto [op, addr] = parse_line(line);
switch(op) {
case 'I':
break;
case 'M':
update_counters(process_query(addr));
[[fallthroughl];
case 'L':
case 'S':
update_counters(process_query(addr));
break;
default:
throw std::invalid_argument("Unknown op.");
}
}
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// Results.

rlib::println("hits:{} misses:{} evictions:{}"_format(hit_counter,
miss_counter, evict_counter));

std::ofstream(".csim_results", std::ios::trunc) << "{} {}
{}\n"_format(hit_counter, miss_counter, evict_counter);

}
1.4. SKRLER S

SKBRERER, BRI EIER. AEGISITETIIEIERTE. KR

REEWTF:
+ cachelab-handout git:(master) x ./test-csim
Your simulator Reference simulator
Points (s,E,b) Hits Misses Evicts Hits Misses Evicts
T T A R 9 8 (€] 9 8 6 traces/yi2.trace
3 (4,2,4) 4 5 2 4 5 2 traces/yi.trace
3 (2,1,4) 2 3 1 2 3 1 traces/dave.trace
i e st 167 I 67 167 71 67 traces/trans.trace
3 (2.2,3) 201 37 29 201 37 29 traces/trans.trace
3 (2,4,3) 212 26 10 212 26 10 traces/trans.trace
2 (501 5) 231 i (0] 231 7 0 traces/trans.trace
6 (5,1,5) 265189 21775 21743 265189 21775 21743 traces/long.trace
27

TEST CSIM RESULTS=27
- cachelab-handout git:(master) «x I

2. SENARR

B REH, MW F cache MW, CEAXURIMNAESHNEH
cache friendly FIfXIBE TEHRAN T #E, B3I XN T cache BIREHL,FITTF
cache WYHMA N, ERFHUAIIT N KRR AR cache HEENTHEARNET
B RARIAIR,

AEWNTFHRERABHNANIER A WNERTEMHEREHMENE R
cache WABURERITIE, XML THEX cache TEANEHEINAY
I



HHEH R RENTIIRS

3. WIS IR FERIERIN

BINERRMFUE, RFFEBECEX Makefile. BalESHAZRMTHET
1E:

. FERFTEMFI G

2. MAZR—NMZFENESEE, BE, cdEE

3. 11T make, XEFJUBE - E X FRY) target/goal BF.

4. WEIREIMIAALEE I —MFRIME X 4 test-csim # csim-ref %, (ERE
U ATL P B A B 52 R

5. FREMA csim.c HBINER, ATHITIRE, BHLEFE.

X, FERIMAE 20X Makefile iy gcc ik, RIMAECEA c++F

Y28 LERRIWEMES, EMAE.
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