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fiagnn21lvan image file (enterpriseS-rh?S.craff1) mn'fw'mﬁm %QLﬂuMﬁmﬁm Redhat 7.3
13 3aufeaudauaznionldeuldiud Inalfinndsananalllda [simics)itargets/x86-
440bx/images ieldvinasell Taasnunsodenldsvuuneufiamesiiinuunganda
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user@host $ cd [workspace]

user@host workspace $ ./simics targets/x86-440bx/enterprise-common.simics

anuERndazuanmtsnansdlsunsiaananae g PEAIUATLIANTEY
Find az Enterprise window (f’hLﬂmzuum@mﬁqmmﬁﬂmmm:uuﬁlu AazlunuLna s
mma‘zuuﬁu) NI ERNFUA AT ADIMTIN AT L Iﬂﬁ‘LmaﬁmzﬁNﬁﬁzﬁqumu@wﬂfm%
find antulitlausnds continue 1ise ¢ el 3and 5u Enterprise 519
simics > continue
Enterprise ﬁ’%gm:uu%umqum:mmmmmeﬁmum'?uﬁﬁéﬁ{i e s
flaudndsniainsusely fldaunmnasunisidaussndng daeuauaesdind  uaz
Enterprise window l&&aensnatla control+c fidaumaunuaasEinduazAds continue
ienaul %91l Enterprise anAs
[press control-c]
[cpu0] v:0xc0003d0c p:0x000003d0c beg- cr4,0xc0003d1c

simics > continue

[cpu0] v:0xc0003d0c p:0x000003d0c beg- cr4,0xc0003d1c Luanuzaag
miretszananates ssuupaninmefilvang  Uszananaddegeinanauazasu
ﬁﬁmuﬁmummﬂm@ﬁﬁﬂzﬁ‘ Tnef v:0xc0003d0c lu Virtual memory address Az
p:0x000003d0c u Physical memory address mméﬁaﬁu

11 Enterprise window videszuunanfinmefitlwisneduddanunsaldAdaly
sruufiRmeiulfinienunsldauate gu nisdeng Indlu Enterprise faufndals s

Enterprise azuanssnanisaadlnamasias lndniogluscu

https://www.simics.net/mwf/vh?simics-user-guide-unix.pdf



root@target # Is /
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FathanansnsTiuiinndan1uensminawldde enterprise-common-after-boot.conf LAY
Fulngganan i [workspacel/targets/x86-440bx

[press control-c]

simics > ptime

processor steps cycles time [s]

cpu0 16667617210 16667617210 166.676

simics > write-configuration targets/x86-440bx/enterprise-common-after-

boot.conf
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flaunauniausruuAaNtamefiinuufaanase antuliiaanann Simics AaANEY quit
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38 g wariFen i ldanusnminawie Banldsuupeniamefitivnngse
simics > quit
user@host workspace $

user@host workspace $ ./simics -c targets/x86-440bx/enterprise-common-after-

boot.conf
simics > ptime
processor steps cycles time [s]
cpu0 16667617210 16667617210 166.676

simics > continue

root@target #
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console u@ﬂmﬂﬁﬁ%m?ﬂmﬂu control+c WAQ Simics €8 magic instruction Lﬁ@slgﬁuglm
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[simics]/src/include/simics %diW@TﬁQﬂdWQLﬁqumﬁ’]g\i magic instruction 13 Lﬁ@ﬁlﬁﬁﬂsﬂ
Fanldfdsfasnacinaldnlilsunsy arrayloops.c sialali
#include “magic-instruction.h”
int main()
{
/lanother part of code

MAGIC_BREAKPOINT;

//a loop sums values in an array here.

MAGIC_BREAKPOINT;
/Idisplay sum values

return O;



anviulsanaantig arrayloops.c LAY magic-instruction.h TUfisei
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root@target # cp /host/home/tu/arrayloops.c .
root@target # cp /host/[simic]/ src/include/simics/ magic-instruction.h .
root@target # gcc -o arrayloops arrayloops.c
root@target # ./arrayloops

simics >

Walilsunsugnilszunananifannds MAGIC_BREAKPOINT A143usn Simics

dl o

AENYANIIN NI ULABNALAR ST NN BUAZIABUNNYIN9ULL Simics console @9
g £ o dl 1 .l al v a '8

 qail JldarunsnliuasuArresszuuvise Bangdeyaressruuaaniomasiiinnue

waldiFauiauiiallsunsulssunananemnds MAGIC_BREAKPOINT da'lil

simics > ptime

processor steps cycles time [s]
cpul 190470390957 190470390957 9523.520
simics > ¢

udsanilouads ¢ Tdsunsu arrayloops Tuszuumaniawmasiiinuuigazgn
1srunanasna a1NILiaLsziiauam1de MAGIC_BREAKPOINT AN4a9i2ad Simics Nazan
o -dl . . = Z//
N19UN Simics console ANAIN

simics > ptime

processor steps cycles time [s]
cpul 190536364944 190536364944 9526.818
simics > ¢

[result of arrayloops program]

root@target #
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# Instruction L1 cache : 2x 32 KBytes, 8-way set associative, 64-byte line size
# Data L1 cache . 2 x 32 KBytes, 8-way set associative, 64-byte line size
# with write-back, allocate ,latency 3 cycles
# Shared Unified L2 cache : 4098 KBytes, 16-way set associative, 64-byte line size
# with write-back, allocate ,latency 10 cycles, penalty 165 cycles
# Transaction staller for memory

@staller = pre_conf_object("staller", "trans-staller")

@staller.stall_time = 165

# Shared Unified L2 cache: 4 MB Write-back, allocate
@l2c = pre_conf_object("I2c", "p-cache")

@l2c.cpus = [conf.cpu0, conf.cpul]
@l2c.config_cache_level = 22
@l2c.config_cache_type = 0
@l2c.config_reuse_dist = 1024
@l2c.config_line_number = 65536
@l2c.config_line_size = 64
@l2c.config_assoc = 16
@l2c.config_virtual_index = 1
@l2c.config_virtual_tag = 1
@l2c.config_write_back = 1
@l2c.config_write_allocate = 1
@l2c.config_replacement_policy = "Iru"
@l2c.penalty_read = 10
@l2c.penalty_write = 10
@l2c.penalty_read_next =0
@l2c.penalty_write_next =0
@l2c.timing_model = staller

# CPUO



# instruction cache: 32 KB

@ic_cpu0 = pre_conf_object("ic_cpu0", "p-cache")
@ic_cpu0.cpus = conf.cpu0
@ic_cpu0.config_cache_level = 10
@ic_cpu0.config_cache_type = 2
@ic_cpu0.config_reuse_dist = 1024
@ic_cpu0.config_line_number = 512
@ic_cpu0.config_line_size = 64
@ic_cpu0.config_assoc = 8
@ic_cpu0.config_write_back = 1
@ic_cpu0.config_write_allocate = 1
@ic_cpu0.config_virtual_index = 1
@ic_cpu0.config_virtual_tag = 1
@ic_cpu0.config_replacement_policy = "lru"
@ic_cpu0.penalty_read = 3
@ic_cpu0.penalty_write = 0
@ic_cpu0.penalty_read_next =0
@ic_cpu0.penalty_write_next = 0

@ic_cpu0.timing_model = I12¢

# data cache: 32 KB Write-through, non-allocate
@dc_cpu0 = pre_conf_object("dc_cpuQ", "p-cache")
@dc_cpu0.cpus = conf.cpu0
@dc_cpu0.config_cache_level = 10
@dc_cpu0.config_cache_type = 1
@dc_cpu0.config_reuse_dist = 1024
@dc_cpu0.config_line_number = 512
@dc_cpu0.config_line_size = 64
@dc_cpu0.config_assoc = 8
@dc_cpu0.config_write_back = 1
@dc_cpu0.config_write_allocate = 1
@dc_cpu0.config_virtual_index = 1
@dc_cpu0.config_virtual_tag = 1

@dc_cpu0.config_replacement_policy = "lru"



@dc_cpu0.penalty_read = 3
@dc_cpu0.penalty_write = 3
@dc_cpu0.penalty_read_next =0
@dc_cpu0.penalty_write_next = 0

@dc_cpu0.timing_model = I12c

# transaction splitter for instruction cache

@ts_i_cpu0 = pre_conf_object("ts_i_cpu0", "trans-splitter")
@ts_i_cpu0.cache = ic_cpu0

@ts_i_cpu0.timing_model = ic_cpu0
@ts_i_cpu0.next_cache_line_size = 64

# transaction splitter for data cache

@ts_d_cpu0 = pre_conf_object("ts_d_cpu0", "trans-splitter")
@ts_d_cpu0.cache = dc_cpu0
@ts_d_cpu0.timing_model = dc_cpu0
@ts_d_cpu0.next_cache_line_size = 64

# instruction-data splitter

@ids_cpu0 = pre_conf_object("ids_cpu0", "id-splitter")
@ids_cpu0.ibranch = ts_i_cpu0

@ids_cpuO.dbranch = ts_d_cpu0

# CPU1

# instruction cache: 32 KB
@ic_cpu1 = pre_conf_object("ic_cpu1", "p-cache")
@ic_cpul.cpus = conf.cpul
@ic_cpul.config_cache_level = 11
@ic_cpul.config_cache_type = 2
@ic_cpul.config_reuse_dist = 1024
@ic_cpul.config_line_number = 512
@ic_cpul.config_line_size = 64
@ic_cpul.config_assoc = 8
@ic_cpul.config_write_back = 1
@ic_cpul.config_write_allocate = 1

@ic_cpul.config_virtual_index = 1



@ic_cpul.config_virtual_tag = 1
@ic_cpul.config_replacement_policy = "Iru"
@ic_cpul.penalty_read = 3
@ic_cpul.penalty_write = 0
@ic_cpul.penalty_read_next =0

@ic_cpul.penalty_write_next = 0

@ic_cpul.timing_model = I12¢

# data cache: 32 KB Write-through, non-allocate
@dc_cpu1 = pre_conf_object("dc_cpu1", "p-cache")
@dc_cpul.cpus = conf.cpu1
@dc_cpul.config_cache_level = 11
@dc_cpul.config_cache_type = 1
@dc_cpul.config_reuse_dist = 1024
@dc_cpul.config_line_number = 512
@dc_cpul.config_line_size = 64
@dc_cpul.config_assoc = 8
@dc_cpul.config_write_back = 1
@dc_cpul.config_write_allocate = 1
@dc_cpul.config_virtual_index = 1
@dc_cpul.config_virtual_tag = 1
@dc_cpul.config_replacement_policy = "lru"
@dc_cpul.penalty_read = 3
@dc_cpul.penalty_write = 3
@dc_cpul.penalty_read_next = 0
@dc_cpul.penalty_write_next = 0

@dc_cpul.timing_model = I12c

# transaction splitter for instruction cache

@ts_i_cpu1 = pre_conf_object("ts_i_cpu1", "trans-splitter")
@ts_i_cpul.cache =ic_cpu1

@ts_i_cpul.timing_model = ic_cpu1
@ts_i_cpul.next_cache_line_size = 64

# transaction splitter for data cache



@ts_d_cpu1 = pre_conf_object("ts_d_cpu1", "trans-splitter")
@ts_d_cpul.cache = dc_cpu1

@ts_d_cpul.timing_model = dc_cpu1
@ts_d_cpul.next_cache_line_size = 64

# instruction-data splitter

@ids_cpul = pre_conf_object("ids_cpu1", "id-splitter")
@ids_cpul.ibranch = ts_i_cpu1

@ids_cpul.dbranch = ts_d_cpu1

# Set cache hierarchy

@l2c.higher_level_caches = [ic_cpu0, dc_cpu0, ic_cpul, dc_cpul]

# Add cache to system

@SIM_add_configuration([staller, 12c, ic_cpu0, dc_cpu0, ts_i_cpu0, ts_d_cpu0, ids_cpu0,
ic_cpul, dc_cput, ts_i_cpu1, ts_d_cpu1, ids_cpu1], None)
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simics > |2c.statistics

P-Cache statistics: [12¢c

Total number of transactions: 309977766
Device data reads (DMA): 0
Device data writes (DMA): 0
Uncacheable data reads: 214832129
Uncacheable data writes: 88357562

Uncacheable instruction fetches: 0
Data read transactions: 2249

Data read misses: 888

Compulsory: 471

Capacity: 70

Conflict: 347



Data read hit ratio: 60.52%

Instruction fetch transactions: 4969062

Instruction fetch misses: 5108
Instruction fetch hit ratio: 99.90%

Data write transactions: 1805775

Data write misses: 1812

Compulsory: 1770

Capacity: 3

Conflict: 39
Data write hit ratio: 99.90%

Copy back transactions: 0

Lost Stall Cycles: 18356730

simics > ¢
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151 [workspace)/P-GRAPH/ fldansnsnidandesaednadndssialylil
simics > new-P-SPA-tracer
P-SPA-Trace object P_SPA_trace0 created. Enable tracing with P-GRAPH.
simics> P_SPA _traceQ.start

P-SPA-tracing enabled. Writing P_SPA_trace0 output to P-GRAPH.

simics> ¢

Sleldsunsuilszananaiaiadu e anansndalii-msmvg annsvinaugag
Ardasielil
simics> P_SPA_trace0.stop
P-SPA-tracing disabled.

simics> ¢
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Model Summary(b)

Adjusted R | Std. Error of
Model R R Square Square the Estimate

1 .957(a) 915 .901 191187

a Predictors: (Constant), p_spa_time
b Dependent Variable: measure_time

ANOVA(b)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 2.372 1 2.372 64.894 .000(a)
Residual 219 6 037
Total 2.591 7

a Predictors: (Constant), p_spa_time
b Dependent Variable: measure_time

AITNNANUINT 2 nan1TaATziANnaneadns linudeyaluuagssiy

71 2 989n1IMAALAYINGNFBBIN-al luLmg 4.3

Model Summary

Adjusted R | Std. Error of
Model R R Square Square the Estimate

1 .714(a) .510 428 .00133829
a Predictors: (Constant), p_spa_miss




ANOVA(b)

Sum of
Model Squares df Mean Square F Sig.
1 Regression .000 1 .000 6.234 .047(a)
Residual .000 6 .000
Total .000 7

a Predictors: (Constant), p_spa_miss
b Dependent Variable: measure_miss

ANSINNIANKANT 3 HANITILATIZUNITIATITTADALLILATWNNILALI F79

' [y o A @ s A
VLNWU?J@N”@GLHLLV’W?TJQUV] 2 ﬂ@ﬂeﬂlﬁiﬂ?LLﬂ?NL@u‘WU Iuﬂqﬁwmf‘]@\iﬂﬂw 5.2

ANOVA
cache miss
Sum of
Squares df Mean Square F Sig.
Between Groups 19.262 1 19.262 18.408 .001
Within Groups 14.649 14 1.046
Total 33.910 15

8

ANSINNIANWANT 4 HANITILATIZUNITIATITTADALLILAIUUNNILALI 719

Tinudeyaluuagszdun 1 aaelilsunsueni lunimasesuni 6.1

ANOVA
11c_miss
Sum of
Squares df Mean Square F Sig.
Between Groups 187 1 187 425 550
Within Groups 1.763 4 441
Total 1.950 5
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ANSINNIANBANT 5 HANITILATITUNITIATITTADALLILAIWNNIULALI 79

Tinudeyalunagszdun 2 aadlilsunsueni lunimasesuni 6.1

ANOVA
12¢_miss
Sum of
Squares df Mean Square F Sig.
Between Groups 2.112 1 2.112 316.840 .000
Within Groups 027 4 .007
Total 2.139 5

ANSNANANUINT 6 NANITILATIZUNITAATILFADALLLANLUANILALD 1A

szinanataalilsunsuand 1un1maaasLni 6.1

ANOVA
Time
Sum of Squares df Mean Square F Sig.
Between Groups 143480130698817.200 1 143480130698817.200 | 4.858 | .092
Within Groups 118137873799642.600 4 29534468449910.670
Total 261618004498459.900 5
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