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OTnu4nuTeNBbHON YEPTOM COBPEMEHHOIO COCTOSHUS Pa3BUTUS KOMIIBbIO-
TEPHBIX TEXHOJIOTHI SBJISETCS HKCIOHEHIMAIbHOE MOBBILICHHE MPOU3BO-
JTUTEBHOCTH CAMHUX KOMIIBIOTEPOB U MPOIMYCKHON CIIOCOOHOCTHU ceTel, uX
00beuHAIONINX. TaKTOBbIE YAaCTOTHI MPOLECCOPOB JIEkKAT TUrareploBOM
JMara3oHe, a CKOPOCTH HIepefadd MH(OpMAILUMU 10 CETMEHTaM KOMIIbIO-
TEPHBIX CETEeH JOCTHTraroT JECATKOB TUTa0HUT B ceKyHny [1, 2]. Dror dakr
TpeOyeT aeKBaTHON MOIEPHU3ALMHI TEXHOJIOTHI MTPOBOAMMBIX U3MEPEHHI
MHTEPBAJIOB BPEMEHH, OCYLIECTBIIIEMBIX IIPY MOHUTOPUHIE€ OKOHEUHBIX U
TPaH3UTHBIX Y3JI0B KOMIIBIOTEPHBIX CETEH U UX CETMEHTOB.

OnHo¥ U3 caMbIX TOMYJISIPHBIX YTHIJIUT OLIEHKH KauecTBa PabOTHI CETH
BOT YK€ Ha IpoTshkeHuu Ooisiee 30 jeT ABiseTcs yTHINTA ping, UCTIONb3Y-
Iom1as Juig u3MepeHuil Bpemenu gyHkuuo gettimeofday() [3], onucanue
KOTOpPOW IPUBOIUTCS Ha puc. 1.
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# man gettimeofday

int settimeofday(const struct timeval *tv, const struct timezone
*tz);

struct timeval {
time t tv_sec; /* seconds */
suseconds_t tv_usec; /* microseconds */

bi
Puc. 1. Onucanne ¢pynkunun gettimeofday()

ToyHOCTh M3MEpEHUsT BPEMEHHU A3TOM (PyHKIMEH BBIUUCIACTCS B MH-
KpOCEeKyHJlaX, Oojiee TOro, B yTHJIUTE ping BpeMs MEPEBOIUTCS B MUII-
nucekyHpl. B pabote [4] oTMedaeTcs HEIOMyCTUMOCTb MPOBEICHUS W3-
MEPEHUN B KOMIBIOTEPHBIX CETSIX B MIJUIMCEKYHHOM JHara3oHe yxKe AJis
texHonoruii Ethernet u Fast Ethernet, He roBopst 0 mpomycKHBIX crTIOCOOHO-
cTax cerer Gigabit Ethernet u 10 Gigabit Ethernet. Tam >xe npeanaraercs
MOJCPHH3ALNS YTHIUTHI ping, 6a3upyronascs Ha U3MEPECHUN HHTEPBAJIOB
BPEMEHHU C TOYHOCTBIO JJITMTEIBHOCTH OJHOTO MHTEpBaja TaKTOBOTO Ie-
HepaTopa Ipoleccopa, UCIOJIb3YEMOTrO Ul MCCIEN0BaHUS KOMIIBIOTEPA.
W3mepeHust B TakTax TreHepaTopa KOHKPETHOTO MPOLECcCopa MPenoiaraor
JaJIbHEUIINI TIepecyeT B IPUBBIYHBIC €IMHULIBI U3MEPEHUS, T.€. OTCYTCTBY-
eT CBOMCTBO yHMBepcaibHOCTH. Kpome Toro, aTa MoJiepHU3alMs YTHIUTHI
BO3MOXKHA TOJIBKO Ul anmapaTHOW IU1aTgopMbl ¢ apxuTekTypoil Intel Ha
KOMIIbIOTEpE-U3MepUTENIC U, HAaKOHELl, MOJICPHU3ALMs He JoBe/ieHa 110 Gop-
MBI, IPUBBIYHON JUI caMOMl YTWJIMTHI ping, Mpearosararomeil cTaTucTu-
4ecKylo 00pabOTKy MOJYyYEHHBIX IPU U3MEPEHMAX JaHHbIX. B cranmapre
POSIX.1-2008 [5] dynkuusa gettimeofday( ) momedeHa Kak ycTapeBIasi v
BMECTO Hee pEeKOMEHIyeTcsl UCI0JIb30BaTh (yHKIMIO clock gettime( ), ornu-
cannyto crangaprom POSIX.1-2001 [3]. Ha puc. 2 npuBeaeHo onucaHue
3TON (PyHKIUH.

# man clock gettime
int clock gettime(clockid t clk id, struct timespec *tp);
struct timespec {

time t  tv_sec; /* seconds */
long tv_nsec; /* nanoseconds */

Puc. 2. Onucanne ¢pynxuun clock gettime()

@ynxknueit clock gettime() Bpems u3MepsieTcss B HAHOCEKYHJaxX, 4TO
COM3MEPHMO C JUTHTEIBHOCTBIO TAKTOB B TEHEPAaTOpax COBPEMEHHBIX MPO-
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[IECCOPOB M JUTMTEILHOCThIO OuT-TaiiMa Texnosnoruu Gigabit Ethernet co-
BPEMEHHBIX CETEH.

Llenbto HacTosmied pabOTHI ABISETCS MOBBIIIEHHE TOYHOCTU H3MeEpe-
HUM yTWINTHI ping MyTeM IMOJHONH MOIU(HUKAIMU €€ MUCXOIHOTO Koua, ¢
3ameHoi ¢yHkiuu gettimeofday( ) Ha clock gettime().

Jlist MogudUKalMKU UCXOTHOTO KoJla YTUIIUTHI ping Obliia BEIOpaHa ore-
paronHas cucreMa Linux B peanuzanusx: Debian g miargopmer IBM
PowerPC [6] u Ubuntu ans miardopmser Intel [7]. B obeux peanusanmsix
OC s ynpaBiieHUs] TIPOTPaMMHBIM 00ECIIEYCHUEM HCITOIB3YIOTCS TaKe-
Tol (hopmara dpkg u menemxep ymnpasienus naketamu APT (Advanced
Packaging Tool). [Ing noctyna K MCXOIHBIM KOJaM YTHJIMTBI ping MOXHO
BOCIIOJIb30BAaThCSl HAOOPOM KOMaHJI, MPECTaBICHHBIM Ha pHC. 3.

# dpkg -S /bin/ping
iputils-ping: /bin/ping

# apt-get source iputils-ping
# cd iputils-20100418/

Puc. 3. HaGop koMaHa A0CTYNA K UCXOAHBIM KOAAM YTMJIUTHI ping

B naHHBIN makeT BXOAST BEPCUM YTHIUTHI ping Jjisl MpoToKosnoB [Pv4
u IPv6. [Ina uckmouenus u3 npouecca cOOpkH yTwiuThl Bepcun IPv6 u
MOJIKJIFOUeHUs1 OnbnroTeku, peanusyronient Gynkmuro clock gettime(), Obut
moauduuposan Qaiin Makefile makera (puc. 4).

# cat Makefile
LDLIBS=-1rt

TARGETS=$ (IPV4_TARGETS)

Puc. 4. Mogudukanus daiina Makefile

HcxonusiMu aiimamu yTUIUTHI ping u3 nakerta iputils sBisirorest ¢aii-
7Bl ping_common.h, ping_common.c u ping.c.

JInst BBIYMCIICHUSI BPEMEHHBIX TapaMeTPOB CETH B OPUTHHAJIBLHOM Bep-
CUU YTUIUTBHl ping BPEMEHHOM MITaMIl, TMOJY4YeHHbIH QyHKIHUeH
gettimeofday( ), momemaercs B mone data makera icmp. [Tockonbky pa3zmep
CTPYKTYpBI timeval, koropoii omepupyer ¢yHkius gettimeofday(), co-
BIIAJIa€T C pPa3MEpPOM CTPYKTYphI timespec, KOTOpoil onepupyer QpyHKUIusA
clock gettime(), TO MOXXHO PETYJISIPHO MPOBOJAUTH 3aMEHBI B HCXOTHOM
xone ¢ynknuu gettimejfday() na clock gettime(), crpykryp timeval Ha
timespec U UX AIEMEHTOB tv_usec Ha tv_nsec.
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Jlnst pa3MmeleHys B TOJIe IaHHBIX U BBIYMCIIEHUS] CTAaTUCTHUECKUX pe-
3yJIBTaTOB B KOJI€ IPUCYTCTBYIOT ONIEpAIMH MTPUBEACHUS K 00IIeMy 3HaMe-
HaTEJIIo MOJei CTPYKTYypHI timeval - tv_sec u tv_usec. Bce aTu npuBenenus
JIOJDKHBI OBITH MOTU(HUIIMPOBAHBI C YYETOM 3aMEHBI CTPYKTYpHI timeval Ha
timespec U NOJs tv_Uusec, XpaHALIETro BpeMsl B MIJUIMCEKYHJaX, Ha IoJe
tv_nsec, XpaHsiiee BpeMsi B HAHOCEKYH/1aX.

Pesynbrarel U3MepeHni B OpUIMHAIBHOM YTHIINTE ping MEPEeBOIATCS B
MWUTHCEKYH/IBI, B MOAU(MUIIMPOBAHHON BEPCHU ATOT NIEPEBOJ YCTPaHEH.

B npouecce Moangpukanuyu UCXonHbIX (HaiIoB yTHIUTHI ping UCHONb-
30Banach cuctema ynpasieHus Bepcusimu RCS (Revision Control System).
Ha puc.5 mnpexacrasnena moaudukanus ¢aina ping common.h makera
iputils.

# rcsdiff -rl.1 ping common.h

RCS file: ping common.h,v

retrieving revision 1.1

diff -rl.1 ping_common.h

96c96

< extern struct timeval start_time, cur_time;

> extern struct timespec start time, cur_ time;

131c131

< * Subtract 2 timeval structs: out = out - in. Out is assumed to
> * Subtract 2 timespec structs: out = out - in. Out is assumed to
134c134

< static inline void tvsub(struct timeval *out, struct timeval *in)
> static inline void tvsub(struct timespec *out, struct timespec *in)
136c¢cl136

< if ((out->tv_usec -= in->tv_usec) < 0) {
> if ((out->tv_nsec -= in->tv_nsec) < 0) {
138c138

< out->tv_usec += 1000000;

> out->tv_nsec += 1000000000;
194c194

< extern int parse_reply(struct msghdr *msg, int len, void *addr, struct
timeval *);

> extern int parse_reply(struct msghdr *msg, int len, void *addr, struct
timespec *);

206c206
< int csfailed, struct timeval *tv, char *from,
> int csfailed, struct timespec *tv, char *from,

Puc. 5. Moguduxkauus ¢aiina ping_common.h

Hwxe npuBenen nuctuHr moaudukanuu (aiiyia ping common.c nake-
Ta iputils.
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# resdiff -rl.1 ping_common.c

RCS file: ping_common.c,v

retrieving revision 1.1

diff -r1.1 ping_common.c

Icl

< #include "ping_common.h"

> #include "ping_common.h"

29¢29

< struct timeval start_time, cur_time;

> struct timespec start_time, cur_time;

262c262

< struct itimerval it;

> struct itimerspec it;

278c278

< it.it_interval.tv_usec = 0;

> it.it_interval.tv_nsec = 0;

280c280

< it.it_value.tv_usec = waittime%1000000;

> it.it_value.tv_nsec = waittime%1000000000;
300,301¢300,302

< struct timeval tv;

< gettimeofday(&tv, NULL);

> struct timespec tv;

> // gettimeofday(&tv, NULL);

> clock gettime( CLOCK_REALTIME, &tv);
303c304

< (unsigned long)tv.tv_sec, (unsigned long)tv.tv_usec);
> (unsigned long)tv.tv_sec, (unsigned long)tv.tv_nsec);
312¢313

< * of the data portion are used to hold a UNIX "timeval" struct in VAX
> * of the data portion are used to hold a UNIX "timespec" struct in VAX
327¢328,329

< gettimeofday(&cur_time, NULL);
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> // gettimeofday(&cur_time, NULL);

> clock gettime( CLOCK_REALTIME, &cur_time);
331¢333

< struct timeval tv;

> struct timespec tv;

333¢335,336

< gettimeofday(&tv, NULL);

> // gettimeofday(&tv, NULL);

> clock gettime( CLOCK REALTIME, &tv);
335¢338

< (tv.tv_usec-cur_time.tv_usec)/1000;

> (tv.tv_nsec-cur_time.tv_nsec)/1000000;
450c453

< struct timeval tv;

> struct timespec tv;

493496

< tv.tv_usec = 0;

> tv.tv_nsec = 0;

496¢499

< tv.tv_usec = 1000 * SCHINT(interval);

> tv.tv_nsec = 1000000 * SCHINT (interval);
503¢506

< tv.tv_usec = 1000*(SCHINT (interval)%1000);
> tv.tv_nsec = 1000000*(SCHINT (interval)%1000000);
524¢527,528

< gettimeofday(&start_time, NULL);

> // gettimeofday(&start _time, NULL);

> clock gettime( CLOCK_REALTIME, &start_time);
527¢531

< struct itimerval it;

> struct itimerspec it;

530c534

<it.it_interval.tv_usec = 0;
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> it.it_interval.tv_nsec = 0;

532¢536

<it.it_value.tv_usec = 0;

> it.it_value.tv_nsec = 0;

623,624c627,628

< struct timeval *recv_timep = NULL;

< struct timeval recv_time;

> struct timespec *recv_timep = NULL;

> struct timespec recv_time;

657¢661

< if (c->cmsg_len < CMSG_LEN(sizeof(struct timeval)))
> if (c->cmsg_len < CMSG_LEN(sizeof(struct timespec)))
659¢663

<recv_timep = (struct timeval*)CMSG_DATA(c);

> recv_timep = (struct timespec*)CMSG_DATA(c);
666¢670,671

< gettimeofday(&recv_time, NULL);

> // gettimeofday(&recv_time, NULL);

> clock gettime( CLOCK REALTIME, &recv_time);
692c697

< int csfailed, struct timeval *tv, char *from,

> int csfailed, struct timespec *tv, char *from,
703,704¢708,709

< if (timing && cc >= 8+sizeof(struct timeval)) {

< struct timeval tmp_tv;

> if (timing && cc >= 8+sizeof(struct timespec)) {

> struct timespec tmp_tv;

709c714

< triptime = tv->tv_sec * 1000000 + tv->tv_usec;

> triptime = tv->tv_sec * 1000000000 + tv->tv_nsec;
714¢719,720

< gettimeofday(tv, NULL);

> // gettimeofday(tv, NULL);

> clock gettime( CLOCK_REALTIME, tv);
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773a780,781

> printf(" time=%]ld ns", triptime);

> [*

784a793

> ¥/

792,794¢801,803

< ¢p = ((u_char*)ptr) + sizeof(struct timeval);

< dp = &outpack[8 + sizeof(struct timeval)];

< for (i = sizeof(struct timeval); i < datalen; ++i, ++cp, ++dp) {
> cp = ((u_char*)ptr) + sizeof(struct timespec);

> dp = &outpack[8 + sizeof(struct timespec)];

> for (i = sizeof(struct timespec); i < datalen; ++i, ++cp, ++dp) {
798,800c807,809

< cp = (u_char*)ptr + sizeof(struct timeval);

< for (i = sizeof(struct timeval); i < datalen; ++i, ++cp) {
<if ((i % 32) == sizeof(struct timeval))

> cp = (u_char*)ptr + sizeof(struct timespec);

> for (i = sizeof(struct timespec); i < datalen; ++i, ++cp) {
> 1f ((i % 32) == sizeof(struct timespec))

832c841

< struct timeval tv = cur_time;

> struct timespec tv = cur_time;

852¢861

< printf(", time %ldms", 1000*tv.tv_secttv.tv_usec/1000);
> printf(", time %ldms", 1000*tv.tv_sec+tv.tv_nsec/1000);
862c871

<

> [*

868a878,884

> */

> printf("rtt min/avg/max/mdev = %ld/%lu/%ld/%ld ns",
> (long)tmin,

> (unsigned long)(tsum),

> (long)tmax,

> (long)tmdev

>);

877c893

< int ipg = (1000000*(long
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long)tv.tv_sec+tv.tv_usec)/(ntransmitted-1);

> int ipg = (1000000000*(long
long)tv.tv_sec+tv.tv_nsec)/(ntransmitted-1).

Jlanee mpencraBieH JUCTUHT Moaudukaiuu (aiina ping.c makera
iputils.
# resdiff -r1.1 ping.c

RCS file: ping.c,v

retrieving revision 1.1

diff -rl.1 ping.c

2c2

< * Copyright (c) 1989 The Regents of the University of California.
> * Copyright (c) 1989 The Regents of the University of California.
499¢499

< if (datalen >= sizeof(struct timeval)) /* can we time transfer */

> if (datalen >= sizeof(struct timespec)) /* can we time transfer */
616c616

< * of the data portion are used to hold a UNIX "timeval" struct in VAX
> * of the data portion are used to hold a UNIX "timespec" struct in VAX
636,638c636,639

< static volatile int fake fucked egcs = sizeof(struct timeval);

< struct timeval tmp_tv;

< gettimeofday(&tmp_tv, NULL);

> static volatile int fake fucked egcs = sizeof{(struct timespec);

> struct timespec tmp_tv;

> // gettimeofday(&tmp_tv, NULL);

> clock gettime( CLOCK _REALTIME, &tmp tv);

643c644

< memset(icpt1, 0, sizeof(struct timeval));

> memset(icp+1, 0, sizeof(struct timespec));

653,655c654,657

< static volatile int fake fucked egcs = sizeof(struct timeval);

< struct timeval tmp_tv;

< gettimeofday(&tmp_tv, NULL);

> static volatile int fake fucked egcs = sizeof(struct timespec);
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> struct timespec tmp_tv;

> // gettimeofday(&tmp tv, NULL);

> clock gettime( CLOCK _REALTIME, &tmp tv);

690c692

< parse_reply(struct msghdr *msg, int cc, void *addr, struct timeval *tv)
> parse_reply(struct msghdr *msg, int cc, void *addr, struct timespec *tv)
796,798c798,801

< struct timeval recv_time;

< gettimeofday(&recv_time, NULL);

< printf("%lu.%06lu ", (unsigned long)recv_time.tv_sec,

(unsigned long)recv_time.tv_usec);

> struct timespec recv_time;

> // gettimeofday(&recv_time, NULL);

> clock gettime( CLOCK_REALTIME, &recv_time);

> printf("%I1u.%06lu ", (unsigned long)recv_time.tv_sec,

(unsigned long)recv_time.tv_nsec);

CoOpannble st 00eux miaTdhopM YTHIUTHI ObUTA Ha3BaHBI nanoping u
MOTYT 3aIlyCKaTbCs C KJIIOYaMH U crielu(UKALUIMU, UIEHTUYHBIMH TaKO-
BBIM JJISI YTHJIMTHI ping.

[Tonxmrouenue cucreM Intel u PowerPC k koprioparuBaoii cetu MI'TY
uM. H.D. baymana ocymiecTBisiioch ¢ HCIOIb30BaHuEM KommyTaropa Cisco
Catalyst, onrcanue KOTOpOro MpUBEIECHO HUXKE.

#show version

Cisco Internetwork Operating System Software

I0S (tm) C2950 Software (C2950-16K2L.2Q4-M), Version 12.1(22)EA13, RELEASE
SOFTWARE (fc2)

Technical Support: http://www.cisco.com/techsupport

Copyright (c) 1986-2009 by cisco Systems, Inc.

Compiled Fri 27-Feb-09 22:20 by amvarma

Image text-base: 0x80010000, data-base: 0x80680000

ROM: Bootstrap program is C2950 boot loader

switch74 _AIS uptime is 31 weeks, 3 days, 20 hours, 39 minutes
System returned to ROM by power-on

System restarted at 16:59:20 MSK Sun Aug 21 2011

System image file is "flash:/c2950-16k212q4-mz.121-22.EA13.bin"

cisco WS-C2950G-48-EI (RC32300) processor (revision PO) with 19912K bytes of
memory.
Processor board ID FOC0834Y42N
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Last reset from system-reset

Running Enhanced Image

48 FastEthernet/IEEE 802.3 interface(s)

2 Gigabit Ethernet/IEEE 802.3 interface(s)

32K bytes of flash-simulated non-volatile configuration memory.
Base ethernet MAC Address: 00:12:00:6E:AA:00
Motherboard assembly number: 73-7409-12
Power supply part number: 34-0965-01
Motherboard serial number: FOC08341RUF
Power supply serial number: DABO833DAUL
Model revision number: PO

Motherboard revision number: A0

Model number: WS-C2950G-48-EI

System serial number: FOC0834Y42N
Configuration register is OxF

[IpoBepka MoAM(PUIMPOBAHHON YTHIMTBHI hanoping Ais MIATGOPMbI
IBM PowerPC BrInonHsiiack Ha cepBepe, KOHQUTyparust KOTOPOro UMeeT
CIIETYIOITUIA BU;

# Ishw

p550-2

description: Computer
product: IBM,9133-55A
serial: IBM,030645B9H
width: 32 bits

*-core

description: Motherboard
physical id: 0

clock: 1056MHz
capabilities: ibm 9133-55a
*-firmware

product: IBM,SF240 320
physical id: 0

logical name: /proc/device-tree
*-cpu:0

description: CPU

product: POWERS5+ (gs)
physical id: 2

bus info: cpu@0

version: 2.1 (pvr 003b 0201)
size: 1900MHz

clock: 1056MHz
capabilities: performance-monitor
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*-cache

description: L1 Cache
physical id: 0

size: 32KiB

*-cpu:l
*-cpu:2
*-cpu:3

*-memory

description: System memory
physical id: 6

size: 15GiB

CucteMHOE MPOrpaMMHOE 00ECIIeUeHHE CepBepa OMUCAHO Ha PHUC. 6.

# uname -a
Linux p550-2 2.6.32-5-powerpc64 #1 SMP Tue Mar 8 02:01:42 UTC 2011 ppco64
GNU/Linux
# Isb_release -a
No LSB modules are available.
Distributor ID: Debian
Description: Debian GNU/Linux 6.0.1 (squeeze)
Release: 6.0.1
Codename: squeeze
Puc. 6. CucremHoe nporpammHoe obecnieyenue ceppepa IBM PowerPC

Ha puc. 7 npencrabnensl pesyabrarel oOMeHa nakeramu ICMP PING
C cepBepoM ya.ru pasMepoMm 64 Oaiita ¢ uaTepBasioMm 0,1 ¢ B KoiMuecTBe
1000 wtyk ans nnargopmsl IBM PowerPC.

powerpc# nanoping -1 0.1 -¢ 1000 ya.ru

PING ya.ru (93.158.134.3) 56(84) bytes of data.

64 bytes from ya.ru (93.158.134.3): icmp_req=1 ttl=57 time=2296031 ns
64 bytes from ya.ru (93.158.134.3): icmp_req=2 ttl=57 time=2496424 ns

64 bytes from ya.ru (93.158.134.3): icmp_req=999 ttI=57 time=2297043 ns
64 bytes from ya.ru (93.158.134.3): icmp_req=1000 tt]1=57 time=3800034 ns
- - - ya.ru ping statistics - - -
1000 packets transmitted, 1000 received, 0% packet loss, time 100568ms
rtt min/avg/max/mdev = 1293628/2116858/5042580/504256 ns
Puc. 7. Illpumep ucnonp3oBaHusi yTHJAMTHI nanoping 1Js cepsepa IBM PowerPC
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Jlyisi cpaBHEHHsI Ha pHC. 8 TIPHUBEICHBI Pe3yJIbTaThl OOMEHA IMaKeTaMHu
ICMP PING c¢ 3TuM *e cepBepoM OOBIYHON YTHIIUTOM ping ¢ TEMHU XKe
OMITUSAMH, YTO M nanoping.
powerpc# ping -i 0.1 -¢ 1000 ya.ru
PING ya.ru (93.158.134.3) 56(84) bytes of data.

64 bytes from ya.ru (93.158.134.3): icmp_req=1 ttl=57 time=2.63 ms
64 bytes from ya.ru (93.158.134.3): icmp_req=2 ttl=57 time=3.00 ms

64 bytes from ya.ru (93.158.134.3): icmp_req=999 ttI=57 time=2.53 ms
64 bytes from ya.ru (93.158.134.3): icmp_req=1000 ttI=57 time=2.04 ms
- - - ya.ru ping statistics - - -
1000 packets transmitted, 997 received, 0% packet loss, time 100490ms
rtt min/avg/max/mdev = 1.283/2.351/5.041/0.686 ms
Puc. 8. Ilpumep ncnosib30BaHusl YTHINTHI ping 1 cepsepa IBM PowerPC

[TpoBepka MOAMGHUIIMPOBAHHONW YTHJIMTHI nanoping sl 1iaTdhOpMbI
Intel ocymectBisack Ha kommbroTepe (PC), koH(UTypanus KOTOPOro uMe-
€T CJICIYIOLINNA BUT:
intell# Ishw
ms.bmstu.ru
description: Desktop Computer
product: GEG
vendor: KRAFTWAY
serial: 10610023
width: 32 bits
capabilities: smbios-2.4 dmi-2.4 smp-1.4 smp
configuration: boot=normal chassis=desktop cpus=4
uuid=00000000-0000-0000-0000-001D7D0CO62F
*-core
description: Motherboard
product: X48-DS4
vendor: Gigabyte Technology Co., Ltd.
physical id: 0
version: x.xX
*-firmware
description: BIOS
vendor: Award Software International, Inc.
physical id: 0
version: F2 (07/17/2008)
size: 128KiB
capacity: 960KiB
capabilities: pci pnp apm upgrade shadowing cdboot bootselect edd int13floppy360
int13floppy1200 int13floppy720 int13floppy2880 intSprintscreen int9keyboard intl4serial
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int]17printer intlOvideo acpi usb 1s120boot zipboot biosbootspecification
*-cpu:0

description: CPU

product: Intel(R) Core(TM)2 Quad CPU Q6600 @ 2.40GHz

vendor: Intel Corp.

physical id: 4

bus info: cpu@0

version: 6.15.11

serial: 0000-06FB-0000-0000-0000-0000

slot: Socket 775

size: 1600MHz

capacity: 4GHz

width: 64 bits

clock: 266MHz

capabilities: boot fpu fpu_exception wp vme de pse tsc msr pae mce cx8 apic sep mtrr
pge mca cmov pat pse36 clflush dts acpi mmx fxsr sse sse2 ss ht tm pbe nx x86-64
constant_tsc arch_perfmon pebs bts aperfmperf pni dtes64 monitor ds cpl vmx est tm2
ssse3 cx16 xtpr pdem lahf Im tpr shadow vnmi flexpriority cpufreq
configuration: id=3

*-cache:0

description: L1 cache

physical id: a

slot: Internal Cache

size: 64KiB

capacity: 64KiB

capabilities: synchronous internal write-back

*-cache:1

description: L2 cache

physical id: b

slot: External Cache

size: 4MiB

capabilities: synchronous internal write-back

*-logicalcpu:0

description: Logical CPU

physical id: 3.1

width: 64 bits

capabilities: logical

*-logicalcpu:1

*-logicalcpu:2

*-logicalcpu:3
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*-memory

description: System Memory
physical id: 19

slot: System board or motherboard
size: 4GiB ...

Omnucanue CUCTEMHOTO MPOrPAMMHOTO 00€CIIeUeHHsI 3TOTO KOMIIbIOTe-
pa nmpuBeeHO Ha puc. 9.

intell# uname -a
Linux ms.bmstu.ru 2.6.32-21-generic-pae #32-Ubuntu SMP Fri Apr 16 09:39:35 UTC
2010 1686 GNU/Linux
intell# Isb_release -a
No LSB modules are available.
Distributor ID: Ubuntu
Description: Ubuntu 10.04.3 LTS
Release: 10.04
Codename: lucid
Puc.9. Cucremuoe 11O gas PC naargopmsl Intel

Pesynbrarer ooMena naketamu ICMP PING c¢ cepBepoM ya.ru yTHIMTO#R
nanoping mis PC mrargopmsl Intel npeacrasiena Ha puc. 10.
intell# nanoping -1 0.1 -c 1000 ya.ru
PING ya.ru (93.158.134.3) 56(84) bytes of data.
64 bytes from ya.ru (93.158.134.3): icmp_req=1 ttI=58 time=2310666 ns
64 bytes from ya.ru (93.158.134.3): icmp_req=2 ttI=58 time=2059204 ns

64 bytes from ya.ru (93.158.134.3): icmp_req=999 ttI=58 time=2298258 ns
64 bytes from ya.ru (93.158.134.3): icmp_req=1000 tt1=58 time=2179567 ns
- - - ya.ru ping statistics - - -
1000 packets transmitted, 1000 received, 0% packet loss, time 100546ms
rtt min/avg/max/mdev = 1201137/2003100/4636744/481802 ns
Puc. 10. IIpumep ucnoib3oBanus yruiaursl nanoping ais Intel PC

Jliis cpaBHEHUs HUKE TIPUBEEHBI pe3yasTaTel oOMeHa nakeramMu [CMP
PING c atum e cepBepoM OObIYHONW yTWIMTOM ping. B oboux ciyudasx
OMILMU YTUIIUT BBIOMPATIUCh UICHTUYHBIMU TaKOBBIM AJis Tu1aTdopmel IBM
PowerPC.

intell# ping -i 0.1 -c 1000 ya.ru
PING ya.ru (93.158.134.3) 56(84) bytes of data.

64 bytes from ya.ru (93.158.134.3): icmp_seq=1 ttl=58 time=2.05 ms
64 bytes from ya.ru (93.158.134.3): icmp_seq=2 ttl=58 time=3.85 ms

64 bytes from ya.ru (93.158.134.3): icmp_seq=999 ttlI=58 time=1.95 ms
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64 bytes from ya.ru (93.158.134.3): icmp_seq=1000 ttI=58 time=2.96 ms
- - - ya.ru ping statistics - - -

1000 packets transmitted, 1000 received, 0% packet loss, time 100510ms
rtt min/avg/max/mdev = 1.152/2.230/5.864/0.672 ms

CpaBHeHHE pe3ynbTaToB M3MepeHuit BpemeHn oOmeHa ICMP make-
TaMH JUIs YTWIAT hanoping ¥ ping CBHIETEIBCTBYET O MOJHOW pabo-
TOCIIOCOOHOCTH TPOBEJCHHBIX MOJICPHHU3AIMH HMCXOIAHBIX KOJOB (ailjioB
ping_common.h, ping_common.c u ping.c. crons3oBaHue npenjgaraeMoi
YTHJIMTHI Nanoping AaeT BO3MOKHOCTh IOBBICUTh TOYHOCTH U3MEPEHHIA UH-
tepBajoB BpemeHr RTT (Round Trip Time) muaumym Ha 3 mopsiaka, 4To
BEChbMa JKEJIaTeIbHO NP MOHHTOPUHTE COBPEMEHHBIX JOKAIbHBIX BBIYH-
CIIUTEIIbHBIX CETEM.

[Tpumenenue ¢ynkmuu clock gettime() MoxeT OBITh PEKOMEHIOBAHO
U s MoziepHM3auuu Apyrux yTHiuT B OC COBpEMEHHBIX KOMITBIOTEPOB
NIPY 3aMepax WHTEPBAJIOB BPEMEHH.
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