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A Memory Profiling Tool for Performance Tuning of OLTP Workloads
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1 Miracle Linux Corporation 4-1-30 Akasaka, Minato-ku, Tokyo, 107-0052 Japan
E-mail: thyoshiok@miraclelinux.com

Abstract The performance of CPU has been improved more thdn $@r year but the performance improvement of mem-
ory in latency is much lower than those of CPU. Therefore the penalty of memory access has been increased every year. |
works show optimization on scientific workloads is not effective on commercial workloads like DBMSs. We have develoy
a memory profiling tool to collect performance information for OLTP and evaluated the effectiveness of the tool.
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CPU Intel Xeon

Clock 2.0GHz

Memory 1GB

L1 cache (Data) 8KB (4 way set associative)
L1 line size 64 byte

Trace cache (Instruction) 12K OP
L2 cache (unified)
L2 line size

512KB (8 way set associative)
64 byte
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branches 1
tellers 10
accounts 100000
history 0

00)

pgbench 0000

$ time /usr/local/pgsgl/bin/pgbench -c 10 -t 1000 pgbench
starting vacuum...end.

transaction type: TPC-B (sort of)

scaling factor: 1

number of clients: 10

number of transactions per client: 1000

number of transactions actually processed: 10000/10000
tps = 185.972150 (including connections establishing)
tps =

186.100001 (excluding connections establishing)
real 0m53.790s
user 0m1.440s
sys 0m1.540s
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4750 08122b71 LWLockRelease
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1423 0811la2fc ReadBufferinternal
1281 080768e4 heapgettup

1271 081803ba HeapTupleSatisfiesSnapshot
1235 08175051 haskearch
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739 080956¢c1 OpernameGetCandidates
634 080e3fl6 DLMoveToFront

499 080e3f0f DLMoveToFront

476 0816ac8e SearchCatCache

363 0816a683 AtEOXadfatCache

335 08175051 haskearch

329 08180260 HeapTupleSatisfiesSnapshot
307 081804a0 HeapTupleSatisfiesSnapshot
251 08095700 OpernameGetCandidates
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# Abyss Event-Based Sample File
#

# Date: Mon Jan 6 00:18:08 2003

# Command: /usr/bin/time --output=./emon_data08/job.ld_miss_2L_nop.pebs_eip1/\
job.Id_miss_2L_nop.pebs_eipl.time.txt -f "percent_cpu=%P, os_seconds=%S, \
user_seconds=%U, elapsed_seconds=%e, major_page_faults=%F, \
minor_page_faults=%R, swaps=%W, exit_status=%x" \
lusr/local/pgsql/bin/pgbench -c 10 -t 1000 pgbench >/dev/null

#
# EBS Configuration:

# EBS type: precise

# CCCR MSR address: 370

# Counter MSR address: 310

# events per sample: 10000

# samples to buffer: 3000

# sample type: ALL

# max samples: 200000

# samples collected: 11475

# dropped samples: 0

# sample filename: Jemon_data08/job.ld_miss_2L_nop.pebs_eip1/\
job.ld_miss_2L_nop.pebs_eipl.ebs_samples.txt
#

# Each sample is: {eflags, linear_ip, eax, ebx, ecx, edx, esi, edi, ebp, esp}

#

# eflags linear_ip eax ebx ecx edx esi edi ebp esp
#
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00200206 0809f1lc 00000001 0000007b bfffee68 bfffeb50 0000007b 0000007b bfffeff0 bfffead8
00200283 0816a81b 00000000 40469460 0826ad38 000000b6 00000004 4044d8cO bfffee40 bfffeel8
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/* Acquire mutex. Time spent holding mutex should be short! */
SpinLockAcquire_NoHoldoff(&lock->mutex);
8122b40: 84 c0 test %al,%al
8122b42: 74 1c je 8122b60 <LWLockRelease+0x94>
8122b44: 83 c4 fc add  $0xfffffffc,%esp
8122b47: 68 bl 01 00 00 push $0x1bl
8122b4c: 68 fc eb 1d 08 push $0x81debfc
8122b51: 56 push %esi
8122b52: e8 55 01 00 00  call 8122cac <s_lock>
8122b57: 83 ¢4 10 add $0x10,%esp
8122b5a: 8d b6 00 00 00 OOlea OxO(%esi),%esi
/* Release my hold on lock */
if (lock->exclusive > 0)
8122b60: 8a 46 02 mov  0x2(%esi),%al
8122b63: 84 c0 test %al,%al
8122h65: 7e Oa jle 8122b71 <LWLockRelease+0xa5>

lock->exclusive--;
8122b67: 8a 46 02 mov  0x2(%esi),%al
8122b6a: fe c8 dec  %al
8122b6ec: 88 46 02 mov  %al,0x2(%esi)
8122b6f: eb 07 jmp 8122b78 <LWLockRelease+0xac>
else

Assert(lock->shared > 0);

lock->shared--;
8122b71: 8b 46 04 mov  Ox4(%esi),%eax
8122b74: 48 dec %eax
8122b75: 89 46 04 mov  %eax,0x4(%esi)

}
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s_lock(volatile slock_t *lock, const char *file, int line)

while (TAS(lock))
{

if (++spins > SPINS_PER_DELAY)
{

(void) select(0, NULL, NULL, NULL, &delay);
spins = 0;

}

00 O Owhile(TAS(lock)) 10 0000000000000
(whicle(*lock)) DD 00000000000

s_lock(volatile slock_t *lock, const char *file, int line)

while (TAS(lock)) /* TAS 0ooooo0ooooooo ¥
/ 000 while) 0DOOO0O %

while (*lock) /* oooooooooon ¥

{
if (++spins > SPINS_PER_DELAY)
{

}

}
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