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Operating systems: Monitoring system:

> IBM Tivoli Distributed
onitoring v3.6 -> 3.7 ->

>
>
>







~ Platform: IBM Power Systems (formerly known as:
ies, AS/400

>



ASP used (>N%)

— A




(continuing)







PASE (Portable Application Solutions Environment)
orovides a subset of AIX functionality: shells (ksh by
ep/awk/sed/Perl.

> zabbix sender



ome SUCCeESS.




Yes, however:
SNMP version 1 only (currently v3 is available with fixes)

> Dle parameter is community name
>

>

o



SNMP (what is possible)
ode + zabbix_sender




The IBM® Toolbox for Java™: access classes
represent OS/400 data and resources, including:

() [)



https://www.ibm.com/support/knowledgecenter/ssw_ibm_i_71/rzahh/javadoc/com/ibm/as400/access/Job.html?view=kc
https://www.ibm.com/support/knowledgecenter/ssw_ibm_i_71/rzahh/javadoc/com/ibm/as400/access/Subsystem.html?view=kc
http://www.ibm.com/support/knowledgecenter/en/ssw_ibm_i_71/rzahh/javadoc/com/ibm/as400/access/QueuedMessage.html
http://www.ibm.com/support/knowledgecenter/en/ssw_ibm_i_71/rzahh/javadoc/com/ibm/as400/access/MessageQueue.html
https://www.ibm.com/support/knowledgecenter/en/ssw_ibm_i_71/rzahh/classes.htm

Yes, It works! ©

It's possible to retrieve, for example, list of messages from the
Message Queue and get for each message:

of the message, non-unique)




ldea for a solution:

There is an APl to AS/400 that allows to access the needed
objects and aftributes

nere Is a documented protocol (link T and link 2) describing
een Zabbix-server and Zabbix-agent

= ~ . °

opPen


https://www.zabbix.com/documentation/3.0/manual/appendix/items/activepassive
https://www.zabbix.org/wiki/Docs/protocols/zabbix_agent/3.0

Idea for a solution (continued):

()

Nindows sends to Zabbix-server data from
ith a metadata (fimestamp of
o~ -‘ r



Idea for a solution (continued):

L]
= ™ N

<« agent emulator written on Java.
A, communicate to

7\



OIO10OCC
IBM Toolbox and active modes

for Java .
AS /400 Agent Labbix
Emulator server




Idea for a solution (continued):




Java program emulating for a Zabbix-server the behavior of
Labbix-agent in active mode

Support of the following standard metrics:

a & aal~




(continued)

~ Support of the following standard metrics (continued):.




(continued)

ollowing non-standard metrics:




(continued)

ould be as close as similar fo standard Zabbix-
ame config- and log- file format,




There should be possibility to run this program in 2 modes:
Locally (directly on the AS/400 system)

- Remotely (on the different host, connecting to AS/400 via




’_-_-_-_-_-_-----

IBM Toolbox
for Java and active n

Agent

Zabbix
server /



for Java

Agent
Emulator

AS/400

Zabbix
server /



Communications to Zabbix-server: protocol description +
sources of Zabbix-agent (just repeat the same logic)

> J-specific features:




(continued)
Communications to AS/400:
Using the JTOpen classes where if possible (jobs, subsystems,

™ A )

ace to native AS/400 API




(continued)

jt400.jar and json-simple-1.1.1.jar




minimum JRE versionis 1.7

Pv4 only supported)




(continued)

ion parameter ListenlP allows to set only one IP-
' abbix-agenf)




(continued)

during message queue monitoring the integer part only of the
message's EventlD is fransferred to Zabbix-server. It is restriction
Jse schema (it has the integer type for the
Dssible to use a regular




How it looks¢




4 \\2{=3P 4 Monitoring Inventory Reports Configuration Administration

Latestdata Triggers  Ewvenis

Latest data

Host groups | type here to search

Hosts |EEEDNE G 8"
type here to search

Application

v [ Mamea
» ASP (12 ltems)
» CPU Usage by process (17 ltems)
4 Disks (72 ltems)
» Generic (9 ltems)
2 Message Queue (5 Items)
2 Qutput Queue (7 ltems)
v Fabbix agent (3 ltems)

e

Host name of zabbix_agentd running
agenthostname

Version of zabbix_agent(d) running
agent.version

Interval

60

3600

3600

Discovery  IT senvices

Filter a
Select Mame
Select Show items without data
Show details
Select

History Trends Type

T 365 Zabbix agent
T Zabbix agent
i Zabbix agent

Last check

2017-09-13 18:34:48

2017-09-13 18:25:49

2017-09-13 18:25:50

Zabbix 3.0.10. @ 2001-2017, £abbix SIA

Lastwvalue

Up (1)

as400-test

0.7.3

0, Hshare ? -

Change Info

Graph

History

History




v Generic (10 ltems)

CPU Usage for all process

s 60 7 365 Zabbixagent (.. 2017-09-13 19:04:54 0.35 % Graph
Tlumﬁﬁmf‘LUSE i.”_ZStE'te Lo 300 7 365 Zabbixagent (.. 2017-09-13 19:03:39 0 Graph
[f‘lumﬁﬁr”“fligz”:_sjf_t:f”w”h global RE {aciive) 300 7 365 Zabbix agent (. 2017-09-13 19:03:43 0 Graph
Tlumﬁﬁm”ghi::'_t::_g_mha' RE (passive) 300 7 365 Zabbixagent  2017-09-13 19:00:53 0 Graph
Tlumﬁﬁmflrf:l’:”'”gmbs (total) 300 7 365 Zabbixagent (.. 2017-09-13 19:03:44 216 +2 Graph
’;‘J”;l”fig;‘_irj B 60 7 365 Zabbixagent(.. 2017-09-13 19:03:58 0 Graph
ffi"":ej_?”la'ib”'w 300 7 365 Zabbixagent (.. 2017-09-13 19:03:42 0 Graph
Status of subsystem QTRMEQIF In library QGPL 300 7 Zabbixagent (.. 2017-09-13 19:03:38 “INACTIVE History

25400 subsystem[QTRMEQIF, QGPL]

stem with name="gtrmeqpl5" in library "qapl

History

System information There is no subsy

system.uname

120 7 Zabbix agent 2017-09-13 19:03:51 IBM O

y @RF
e Corporation Java/HotSpot(TM) 64-Bi

ption:\'CPF3801 Object QPRINTPLS in library QGPL not found.




ASP (12 ltems)

ASP1 capacity
vis fs.size[1, total]

ASP1 free
vis fs sizel1,freeg]

ASP1 free, %
vis fs sizel1,pfree]

ASP1 pused, %
vis fs size[1,pused]

ASP1 status
vis fs state[1]

ASP1 used
vis fs.size[1,used]

ASP33 capacity
vis fs size[33 total]

ASP33 free
vis fs size[33 freeg]

ASP33 free, %
vis fs 5ize[33,pfree]

ASP33 pused, %
vis fs.5ize[33, pused]

ASP33 status
vis fs.state[33]

ASP33 used
vis fs size[33,used]

CPU Usage by process (18 ltems)

3600

300

300

300

300

300

3600

300

300

300

300

300

365

365

365

365

365

365

365

365

365

365

365

365

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent {__.

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (..

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

2017-09-13 191431

2017-09-13 19:24:32

2017-09-13 19:24:32

2017-09-13 19:24:32

2017-09-12 19:24:29

2017-09-13 19:24:32

2017-09-13 19:14:29

2017-09-12 19:24:29

2017-09-1319:24:29

2017-09-12 19:24:29

2017-09-12 19:24:29

2017-09-13 19:24:29

426.67 GB

191.03 GB

4477 %

5523 %

no status (0)

23563 GB

426.67 GB

326.08 GB

T6.43 %

23.57 %

available (4)

100.59 GB

-14.31 MB

+14.31MB

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph




ASP (12 tems)

ASP1 capacity
vis fs.size[1, total]

ASP1 free
vis s size[1,free]

ASP1 free, %
vis fs size[1,pfree]

ASP1 pused, %
vis fs size[1,pused]

ASP1 status
vis fs state[1]

ASP1 used
vis fs.size[1,used]

ASP33 capacity
vis fs.size[33 total]

ASP33 free
vis fs 5ize[33 freeg]

ASP33 free, %
vis fs size[33,pfree]

ASP33 pused, %
vis fs.5ize[33, pused]

ASP33 status
vis fs.state[33]

ASP33 used
vis fs size[33,used]

3600

300

300

300

300

300

3600

300

300

300

300

300

365

365

365

365

365

365

365

365

365

365

365

365

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

2017-09-13 18:36:41

2017-09-13 19:31:15

2017-09-13 19:30:59

2017-09-1319:31:15

2017-09-13 19:31:23

2017-09-13 19:31:06

2017-09-13 18:36:41

2017-09-13 19:31:15

2017-09-13 19:30:59

2017-09-123 19:31:16

2017-09-13 19:31:23

2017-09-13 19:31:06

426.67 GB

270.05GB

63.3 %

36.71 %

no status (0)

156.61 GB

100 %

varyoff (1)

op

-9.54 MB

+9.54 MB

Inactive node

of cluster

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph




Disks (72 ltems)

Disk 1: DMPO0S (2145 0050, E0-DO0O01A) status
as400.disk.state[E0-DOOO01A]

Disk 1: DMPO0S capacity
as400 disk. size[E0-DO0001A total]

Disk 1: DMPO0S free space
as400. disk.size[E0-DODO01A free]

Disk 1: DMP0O0S free space, %
as400.disk size[E0-DO00D1A, pfree]

Disk 1: DMP0O03 used space
as400 disk size[E0-DO0001A used]

Disk 1: DMPO0S used space, %
as400 disk. size[EQ-DO0001A pused]

Disk 2: DMP0O32 (2145 0050, EO-DOOOOTB) status
as400.disk.state[E0-DOO001E]

Disk 2: DMPO32 capacity
25400 disk size[EQ-DOOO01B, total]

Disk 2: DMP032 free space
as400. disk.size[E0-DO0001B free]

Disk 2: DMP032 free space, %
as400 . disk. size[E0-DO0001B, pfree]

Disk 2: DMP0O32 used space
as400. disk. size[E0-DO0001B,used]

Disk 2: DMP032 used space, %
as400.disk size[E0-DO00D1B, pused]

Disk 3: DMPO37 (2145 0050, EO-DO00O01C) status
as400.disk.state[E0-DO000AC]

300

3600

300
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300

300

300

3600

300
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300

300

300

365

365

365

365

365

365

365
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365

365
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365

365

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent {__.

Zabbix agent (...

Zabbix agent (..

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent {__.

Zabbix agent (...

2017-09-13 19:39:35

2017-08-13 19:14:31

2017-08-13 19:38:35

2017-09-13 19:39:35

2017-08-13 19:38:35

2017-09-13 19:39:35

2017-08-13 19:38:35

2017-08-13 19:14:31

2017-09-13 19:39:35

2017-08-13 19:38:35

2017-08-13 19:38:35

2017-09-13 19:39:35

2017-08-13 19:38:35

The disk unitis active (1)

71.11 GB

31.84 GB

4477 %

39.27 GB

5523 %

The disk unitis active (1)

71.11 GB

31.84 GB

4477 %

39.27 GB

5523 %

The disk unitis active (1)

-2.86 MB

+2.86 MB

-1.91 MB

+1.91 MB

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph



Example of failed disks

Disks (12 ltems)

as400.disk.state[03-0QMN4A3IHE]

Disk 1: DDO01 capacity
as400.disk size[03-QMN4AIHE total]

Disk 1: D00 free space
as400.disk size[03-QMN4A3HE freg]

Disk1: DDOOA free space, %
as400 disk size[03-QMN4AIHE pfree]

Disk 1: DDO01 used space
as400 disk size[03-QMN4AIHE used]

Disk 1: DDO01 used space, %
as400.disk size[03-QMN4AZHE pused]

as400.disk.state[03-QMN4410V]

Disk 1: DDO0Z capacity
as400.disk size[03-QMN441.1V total]

Disk 1: DDO0Z free space
as400.disk size[03-QMN441JV free]

Disk1: DDO0Z free space, %
as400. disk size[03-QM441.0V pfree]

Disk 1: DDO0Z used space
as400. disk size[03-QM4410V used)

Disk 1: DDO0Z used space, %
as400.disk size[03-QMN441JV pused]

Disk 1: DDO01 (433C 0050, 03-0M4A3HE) status

Disk 1: DDO0Z (433C 0050, 03-QM441.0Y) status

300

3600

300

300

300

300

300

3600

300

300

300

300

365

365

365

365

365

365

365

365

365

365

365

365

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

Zabbix agent (...

2017-09-13 19:35:54

2017-09-13 19:36:59

2017-09-13 19:35:54

2017-09-13 19:35:54

2017-09-13 19:35:54

2017-09-13 19:35:54

2017-09-13 19:35:54

2017-09-13 19:36:59

2017-09-13 19:35:54

2017-09-13 19:35:54

2017-09-13 19:35:54

2017-09-13 19:35:54

Hardware failure (affects p...

130.01 GB

77.81GB

59.85 %

52.2GB

4015 %

Hardware failure (affects p...

130.01 GB

77.81GB

59.85 %

52.2GB

4015 %

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph

Graph




I

v Message Queue (5 ltems)
r:f;ngﬂii?éSiTr,tSthqR”_?ffD%?TSGPR(':'U”EfﬂrdEb”ggi”g} 20 7 Zabbixagent(.. 2017-09-13 19:24:13 ZABBIX Job message que... History
TE;.SnStETSSITr;hgquUE:;%SDESSTT (rmors) 20 7 Zabbixagent(.. 2017-09-13 17:43:29 QSYS Damaged object fou... History
L“‘Efngﬂi‘-;?g Siq,;hgpq;'_%feSDEZESDPD%;_r_rfnrz}_'mp: 20 7 Zabbixagent (.. 2017-09-13 19:24:13 ZABBIX Job message que.. History
rjejfﬂaji?g E'Trtshgpqg'efg%SDESSBPRDE;?\E} with flter by user without.... 7 Zabbix agent(.. 2017-09-12 19:24:13 ZABBIX Job message que... History
Mlessages In he queue QSYSOPR (erors) wihoutfiter by userand.... 5, 7 Zabbixagent (.. 2017-09-13 19:24:13 ZABBIX Job message que... History

eventlog[QSYSOPR, 40,100, ]
v Qutput Queune (7 ltems)

Size of output queue QEZDEBUG in library QUSRSYS ) el
[ 2s400.outputqueue. size[QEZDEBUG, QUSRSYS] a00 7 365 Zabbix agent (... 2017-09-13 19:44:32 45 Graph

Size of output queue QEZJIOBLOG in library QUSRSYS

2s400.outputqueue.size[QEZJOBLOG, QUSRSYS] 00 [ 365 Zabbix agent (... 2017-09-13 19:44:32 147 Graph

F Size of output queue QPRIMNTZ in library QGPL

as400.outputqueue.size[QPRINT2, QGPL] a00 7 365 Zabbix agent (... 2017-09-13 19:44:29 ] Graph

Size of output queue QPRINTBMEK in library QGPL ) el
[ as400.outputqueue. size[QPRINTBNK QGPL] a00 7 365 Zabbix agent (... 2017-09-13 19:44:32 103449 Graph

Size of output queue QPRINT in library QGPL

900 7 365 Zabbix agent(.. 2017-09-13 19:44:29 286 Graph
35400.outputqueue size[QPRINT QGPL] gent( .

Size of output queue QPRINTPLS in library QGPL
as400 outputqueue size[QPRIMNTPLS, QGPL]

w
=
=

=]
a2
(=]
o

Zabbix agent (... Graph B

Size of output queue QPRINTS in library QGPL com.ibm.as400.access AS400Exception: CPF3801 Object QPRINTPLS in library QGPL not found.

900 7 365 Zabbi L. 2017
35400.outputqueue. size[QPRINTS, QGPL] abbixagent (

3 Fabbix agent (3 ltems)




CPU Usage by process (18 ltems)

CPU Usage by process 000000/QASYSISCPF
proc.cpu.utilf3CPF,QSYS total,,.avg1,000000]

CPU Usage by process 39627 1/QSYSIQPFRAD
proc.cpu.utifQPFRAD QSYS total,,avg1,396271]

CPU Usage by process 396287/QASYSIQDBSEVEREZ
proc.cpu.utilfQDBSRVERZ Q5YS total ,avg1,396287)

CPU Usage by process 396289/Q3YS/Q0DBFSTCCOL
proc.cpu.utilfQDBFSTCCOL, QSYS total,, avg1,396289]

CPU Usage by process 39647 8/MQSYSIQUSREWRE
proc.cpu.utifQUSRWRE, QSYS total,, avg1,396478]

CPU Usage by process 396498/QLUSER/MQNPSERVS
proc.cpu. utilfQMPSERYS, QLUSER, total, avg1,396493]

CPU Usage by process 396524/Q5YSI0YPSPFRCOL
proc.cpu. utilfQYPSPFRCOL, QSYS total,,avg1,396524]

CPU Usage by process 396564/Q5ECOFR/QUMECIMOM
proc.cpu.utifQUMECIMOM, QSECOFR, total, avg1,396564]

CPU Usage by process 396566/QADIRSRVIQUSRDIR
proc.cpu utilfQUSRDIR, QDIRSREY total,, avg1,396566]

CPU Usage by process 396586/QASYSIORMCCTRMCD
proc.cpu. UtiifQRMCCTRMCD, Q5Y3 total,,avg1,396586]

CPU Usage by process 396598/Q5YS/I0SLPSVRE
proc.cpu.utifQSLPSVR, QSY S total,,.avg1,396598]

CPU Usage by process 396684/ QLUSERIQZRCSRVS
proc.cpu.utilfQZRCSRYS, QLUSER, total, avg1,3966384]

CPU Usage by process 396694/ ZABBIXZBXAGT
proc.cpu. util[ZBXAGT, ZABBIX total,, avg1,396694]

CPU Usage by process 396697/QALSERIQZRCERYS
proc.cpu. utifQZRCSRYS, QUSER total,,avg1,396697)

CPU Usage by process 406065/QYPSJSVRIQYPSISVR
proc.cpu. utilfQYPSJSVRE OYPSJISVR, total,, avg1,406065]
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Zabbix agent (..

Zabbix agent (...

Zabbix agent (...

Zabbix agent (_..

Zabbix agent (...

Zabbix agent (...

Zabbix agent (_..

Zabbix agent (...

Zabbix agent (...

Zabbix agent (_..

Zabbix agent (...

Zabbix agent (...

Zabbix agent (_..

Zabbix agent (...

2017-09-13 19:46:41

2017-09-13 19:46:41

2017-09-13 19:46:41

2017-09-13 19:46:41

2017-09-13 19:46:41

2017-09-13 19:46:41

2017-09-13 19:46:41

2017-09-13 19:46:41

2017-09-13 19:46:41

2017-09-13 19:46:41

2017-09-13 19:46:41

2017-09-13 19:46:41

2017-09-13 19:46:41

2017-09-13 19:46:41

2017-09-13 19:46:41

0 %

0%

0 %

0 %

0 %

0 %

0 %

0 %

0 %

0 %

0.02 %

0.04 %

011 %

0 %

0 %

-0.02 %

-0.01 %

+0.01 %

-0.01 %

+0.05 %

-0.02 %
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:20170913:
:20170913:
:20170913:
:20170913:
:20170913:
:20170913:
:20170913:
:20170913:
:20170913:
/:20170913:
:20170913:
:20170913:
:20170913:
:20170913:
:20170913:
:20170913:
:20170913:
7:20170913:
:20170913:
:20170913:
:20170913:
:20170913:

191428.
191428.
191428.
191428.
191428.
191428.
191429.
191429.
191429.
191429.
191429.03
191430.
192530.
192931.
192931.
194035.283
194135.
195009.23
195010.
195011.:
195011.2
195011.23

7 Starting Zabbix Agent v0.7.

using configuration file: zabb1x _agentd.conf

2 Oracle Corporation Java version "1.8.0_20"

Java(TM) SE Runtime Environment (build 1.8.0_20-b28&)
Java HotSpot(TM) 64-Bit Server WM (build 25.20-b23, mixed mode)
Open Source Software, JTOpen 9.1, codebase 5770-551 V7R3M0.00 built=20160705 @RF

Agent hostname: 'as400-test', System info: IEM 05/400 ©~7 . . V7RIMO, Oracle Corporation Java HotSpot(TM) 64-Bit Server WM (v1.8.0_20)

3 agent #1 started [collector]

7 agent #3 started [listener #1]

agent #4 started [listener #2]

agent #2 (zabbix.rietumu.lv) started [active checks #3]

As400Metric.process() error: com.ibm.as400. acce55.A54OOExcEption: CPF9801 Object QPRINTPLS im Tibrary QGPL not found.

active check "as400.subsystem[gtrmeqpl5,qgp1]" is not supported: There is no subsystem with name='qgtrmeqpl5’

in library "qgpl’

As400Metric.process() error: com.ibm.as400.access.AS400Exception: CPF9801 Object QPRINTPLS in Tibrary QGPL not found.

active check "as400.outputqueue.size[QPRINTPLS,QGPL]" is not supported: com.ibm.as400.access.AS400Exception:

CPF9801 Object QPRINTPLS in library QGPL not found.

As400Metric. PFOEESS() error: com.ibm,as400.access.AS400Exception: CPF9801 Object QPRINTPLS in 11brary QGPL not found.

active check "as400.subsystem[qtrmeqp15,qgp1]" is not supported: There is no subsystem with name='qtrmegpl5'
agent #4 atﬂ ed [listener #2]

3 agent #2 E1x rietumu.lv) stopped [active checks #3]

7 agent #3 atopped [Tistener #1]

agent #1 stopped [collector]

Zabbix Agent stopped. v0.7.3

JSC "Rietumu Banka"

in library 'qgpl’




messages with “Reply” type in message queue:
Impossibility to position on these messages causes to




(continued)

APl strangeness sometimes requires an additionadl
necks:




License: BSD-like, open source. You can do what you want
especting my copyrights.

ontaining both binary, sources, config
downloaded from


https://share.zabbix.com/operating-systems/ibm-i-i5-os-os-400-for-ibm-system-i-as-400/zabbix-agent-emulator-for-as-400-platform

(continued)

Example of template could be downloaded from the same site:
Os://share.zabbix. com operating-systems/ibm-i-i5-0s-0s-400-
template-example-for-as-400-agent-



https://share.zabbix.com/operating-systems/ibm-i-i5-os-os-400-for-ibm-system-i-as-400/template-example-for-as-400-agent-emulator
https://www.zabbix.com/forum/showthread.php?t=47525




