Durability Test Transcript : Data file loss

This is to test the ability of the database to recover to its current state from a previous good backup available transaction log after losing a subset of active data files.

Major section in the test transcript:
Stage 1: Review the configuration
Stage 2: Workload from StepMaster and fault injection
Stage 3: Recovery of configuration:

Stage 1: review the configuration:

1. Identify a mount hosting a subset of database’s data files. “/mnt/data1” in current test. 
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1. Identify the persistent memory device for the mount point:

Saleen380:~ # date;mount | grep -i pmem
Wed Nov 15 04:07:06 CST 2017
/dev/pmem1 on /mnt/data0 type xfs (rw,noatime,attr2,dax,inode64,noquota)
/dev/pmem3 on /mnt/data1 type xfs (rw,noatime,attr2,dax,inode64,noquota)
Saleen380:~ #

1. Identify the device’s namespace, its region and then the NFIT name which would be used in the error injection script:

Saleen380:~ # date;ndctl list
Wed Nov 15 04:08:01 CST 2017
[
  {
    "dev":"namespace4.0",
    "mode":"raw",
    "size":109521666048,
    "blockdev":"pmem4"
  },
  {
    "dev":"namespace3.0",
    "mode":"raw",
    "size":302795194368,
    "blockdev":"pmem3"
  },
  {
    "dev":"namespace2.0",
    "mode":"raw",
    "size":109521666048,
    "blockdev":"pmem2"
  },
  {
    "dev":"namespace1.0",
    "mode":"raw",
    "size":302795194368,
    "blockdev":"pmem1"
  },
  {
    "dev":"namespace0.0",
    "mode":"raw",
    "size":274877906944,
    "blockdev":"pmem0"
  }
]
Saleen380:~ #

Saleen380:~/pmemeinj # date;./lsnvdimm -n -r
Wed Nov 15 04:09:14 CST 2017
-- MEMORY REGIONS --
NAME    SIZE         NUMANODE MAPPINGS MAPPING0
region0 274877906944 0        1        nmem4,0,274877906944
region1 302795194368 0        1        nmem0,0,302795194368
region2 109521666048 0        1        nmem1,0,109521666048
region3 302795194368 1        1        nmem2,0,302795194368
region4 109521666048 1        1        nmem3,0,109521666048

-- NAMESPACES --
NAME              RESOURCE      SIZE         NUMANODE
namespace0.000000 0xa040000000  274877906944 0
namespace1.000000 0x59c0000000  302795194368 0
namespace2.000000 0x4040000000  109521666048 0
namespace3.000000 0x139c0000000 302795194368 1
namespace4.000000 0x12040000000 109521666048 1

Saleen380:~/pmemeinj #

1. Review the error injection script. While we induce the uncorrectable error, we are not making it to persist across reboots unlike previous test.


Saleen380:~/pmemeinj # date;cat pmemeinj_sqldata
Wed Nov 15 04:10:13 CST 2017
#!/bin/bash
# IASL was previously installed on Rajesh's server.
cat /sys/firmware/acpi/tables/NFIT > /tmp/NFIT.dat
rm -f /tmp/NFIT.dsl
iasl -d /tmp/NFIT.dat 1>/dev/null 2>&1
grep "Address Range [BL]" /tmp/NFIT.dsl | sed 's/Address/PMEM Address/' | awk '{print $4 " " $5 " " $6 " " $7 $8 "\t" $9}'
echo "Injecting uncorrectable error in SQL /mnt/data1 pmem3 @ 0x139c0000040..."

# Thierry will enable carefully these operations, one by one on Rajesh's server.
# For SQL DATA, don't inject a controller error.
# ./dsmError -i -t 4 -p /dev/nmem2
# ./newndctl h n 20 /dev/nmem2

# Inject the uncorrectable memory error to a SQL DATA PMEM range
mount -t debugfs none /sys/kernel/debug
modprobe -v einj param_extension=1
cd /sys/kernel/debug/apei/einj
# cat available_error_type
echo 0x00000010 > error_type
echo 0 > notrigger
echo 0x139c0000040 > param1
echo 0xfffffffffffff000 > param2
echo 1 > error_inject
dd if=/dev/pmem3 of=/dev/null iflag=direct


Saleen380:~/pmemeinj #

Stage 2: Workload from StepMaster and fault injection

1. Induce the fault by executing the script:

Saleen380:~/pmemeinj # date;./pmemeinj_sqldata
Wed Nov 15 05:42:33 CST 2017
PMEM Address Range Base:        000000A040000000
PMEM Address Range Length:      0000004000000000
PMEM Address Range Base:        00000059C0000000
PMEM Address Range Length:      0000004680000000
PMEM Address Range Base:        0000004040000000
PMEM Address Range Length:      0000001980000000
PMEM Address Range Base:        00000139C0000000
PMEM Address Range Length:      0000004680000000
PMEM Address Range Base:        0000012040000000
PMEM Address Range Length:      0000001980000000
Injecting uncorrectable error in SQL /mnt/data1 pmem3 @ 0x139c0000040...
mount: none is already mounted or /sys/kernel/debug busy
insmod /lib/modules/4.4.73-5-default/kernel/drivers/acpi/apei/einj.ko param_exten
------------ Uncorrectable error causing a reboot of system

1. Triggering a backup of all functional PMEM devices

[image: ]

1. IM logs indicating the uncorrectable error. 
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1. System startup restores the PMEM regions:
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1. Warning on uncorrectable error
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Stage 3: Recovery of configuration:

1. Check for existence of the PMEM device

Saleen380:~ # date; ls /dev/pmem3
Wed Nov 15 06:01:03 CST 2017
/dev/pmem3

1. Check if it is RW capable

Saleen380:~ # date; dd if=/dev/zero of=/dev/pmem4 bs=1024 count=1024
Wed Nov 15 06:01:09 CST 2017
1024+0 records in
1024+0 records out
1048576 bytes (1.0 MB, 1.0 MiB) copied, 0.000793904 s, 1.3 GB/s

1. Format the device 

Saleen380:~ # date; mkfs -t xfs /dev/pmem3
Wed Nov 15 06:01:18 CST 2017
meta-data=/dev/pmem3             isize=256    agcount=4, agsize=6684672 blks
         =                       sectsz=4096  attr=2, projid32bit=1
         =                       crc=0        finobt=0, sparse=0
data     =                       bsize=4096   blocks=26738688, imaxpct=25
         =                       sunit=0      swidth=0 blks
naming   =version 2              bsize=4096   ascii-ci=0 ftype=1
log      =internal log           bsize=4096   blocks=13056, version=2
         =                       sectsz=4096  sunit=1 blks, lazy-count=1
realtime =none                   extsz=4096   blocks=0, rtextents=0
Saleen380:~ #

1. Remount the device onto its previous mount point

Saleen380:~ #
Saleen380:~ # date; mount -t xfs -o rw,dax,noatime /dev/pmem3 /mnt/data1
Wed Nov 15 06:01:31 CST 2017
Saleen380:~ #

1. SQL Scripts and their outputs are copied to the top level of the log dump. These scripts are used to recover the database:

4. backup_tranlog.sql was used to backup the transaction log of the failed database for recovery
4. restore_database_backup_a1.sql  was a failed attempt to restore the database backup using the REPLACE keywoard
4. drop_database_tpch1g.sql was used to drop the failed database
4. restore_database_backup_a2.sql is used to restore the database once the failed copy has been dropped.
4. [bookmark: _GoBack]restore_tran_log.sql was used to apply all the changes to the database from the backed-up transaction log.
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