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3 YEARS

OF PERFORMANCE

- Case Study Summary

Velocity Software solves performance problems.

« As avalued customer, we want to pass this knowledge on to you.
« The following is a case study of a solved real-life performance issue.
 This case study will show:

« The problem as reported by users

« The problem observations

« What was found in the Velocity Software data

« What was suggested to the customer

« If provided, follow up from the customer
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YEARS
(€ = My The Problem
The Problem:

An LPAR running very large Linux guests using MongoDB were experiencing
performance issues/slow response times

Problem Observations:

« Customers were reporting slow response times for their MongoDB applications
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3 YEARS

OF PEHFORMANGE What the Data Showed (Configuration data)
IVIANAGEMENT

ESAHDR - System Configuration showed:

d / Report: ESHHDR z,/VM Monitor Analvsis
® Monitor initialized: 04/25/22 at 00:00:200 on 256l serial 087408
Up to a'te On Z VM Monitor period: T200 seconds 2:00:00)
release ZMBP Release s.1.3.1
Monitor file created: n4s25/,22  00=00=00

« SMT is enabled
TOD clock at termination 20:00:00

° WhICh IS the maSter éystem Identifier Vs g
Machine Model/Type Z15:8561/401
Processor

 Running on IFLs

Core Thread count:
Enakled Count: 2

Syatem Sequence Code Cooooaooooo4aTaOS

Processor 1 model/serial 8561-401 FO8TROE
Processor 39 model/serial Z5gl-401 SOBTROE
CEU({&P) Capability Factor: 3085

CPU({IFL) Capabkility Factor: 418

CPT Cycles/na: S200

CPU Cycles/ns (GF): 781
Operating on IFL Processor(s)

Channel Path Measurement Facility (CPMF) Extended is installed
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S5 YEARS What the Data Showed (Configuration data)

SVIANAGEMENT

ESAHDR — System Configuration (cont.) showed:

Totals by Processor type:
« Of the 108 IFL processors, Type Counc Ded shared fotal assigned ovhd Mant

Only 15 were ‘in use, — SMT cP 1 0 1 0.4 0.3 0.0 0.1

may not be needed Humkber of logical partitions defined: 21
e 616.6% out of 4000% ‘IN USE’  wain storege sencraed () 2567158
(Only 6 thl‘eadS Out O-I: 40) Hﬁ;iﬁ;ﬁ%ﬁéfjﬁitiiaﬁeimduling Configuration IFL CPUs
EXCES5use moderate
* Lxxxx3F8 was the top CPU
CPU charged to users: 55%2.3%
user at 70% (or 4.4 IFLs) S e

Top users and user classes by CFU consumption:
<-RBelative->» <——=0bsolute Percent CFI--—->

UaerID <-Pct CPU-——> <0ut of 100%> <0ut of 4000%>

/Class Used Cum Util Cum Util Cum
1. 71.8 72 11.0 11 441.4 441
2. Lxxxx3fFD 13.3 85 2.1 13 32.2 524
3. System 3.0 88 0.5 14 15.4 542
4, LxxxxifFLh 2.2 40 0.3 14 13.7 550
5. Lxxxxdll 1.7 e 0.3 14 10.2 Seo
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3 YEARS

OF PERFORMANGE What the Data Showed (Configuration data)
SVIANAGEMENT

ESAUSRC — User Configuration showed:

There are multiple servers with 32 vCPUs with REL 3200
The storage for each server adds up to more than real
storage — which is more than necessary for each server
Report: ESAUSEC User Configuraticon Velocity Software Corporate ZMRLP 5.1.3
Monitor initialized: 04725722 at 00:00:00 on 85&€l serial 08TRAOS First record analyzed: 04725722 15:00:00
Monitor period: T200 seconds | 2:00:00) Last record: 04725722 17:00:00
L SHARE ——--—-- » C=—-EPl--->»<5tatus> <-MDC> <JSCOrage>
Rocount ACI Grp <CP POOL> CPU <Hormal:- <--MRX-> Lim <Count: Qck NO HNO <VM Size>
UserlD ClassID Code Name PoolName Type Bel Bb3 Typ Shre -it Def Om Mode SVM Dsp FS INS DELt Max
Lxxxx3B2 TheUsrs Lxxxx3B2 . . IFL l&0d . . . . léle ESR N H N N 244G 244G
Lxxxx3FL ThelUsrs Luxxx3FL . . IFL 3200 . . . . 3232 ESL N N N N 488G 483G
Lxxxx3FD ThelUsrs Lxxxx3FD . . IFL 3200 . . . . 3232 ESL N N N N 482G 483G
Lxxxx3F5 TheUsrs Lxxxx3F5S . . IFL 3200 . . . . 3232 ESBR N H N H 453G 483G
Lxxxx3F2 ThelUsrs Lxxxx3F:s . . IFL 3200 . . . . 3232 ESL N N N N 488G 483G
Lxxxxd0h ThelUsrs Lxxxx40L . . IFL 400 . . . . 4 4 ESL N N N H gl 6l:
Lxxxx40D TheUsrs Lxxxx40D . . IFL 400 4 1 ES R N H N H 6lG 6lG
Lxxxxd00 ThelUsrs Lxxxxd00 . . IFL 400 . . . . 4 4 ESR N N N H elez 6lG
Lxxxxd04 ThelUsrs Lxxxxd0d . . IFL 200 . . . . 2 2 ESL N N N H 316 316
Lxxxx408 TheUsrs Lxxxx403 . . IFL 400 4 4 ESR N NN N H 6lG 6lG
LxxxxdlP ThelUsrs LxxxxdlB . . IFL 200 . . . . 2 8 ESL N HN N N 122G 122G
Lyxxxxdl]l ThelUsrs Lxxxxdll . . IFL 400 . . . . 4 4 ESL N N N H el:z 8l:
Lxxxx51E ThelUsrs LxxxxSlE . . IFL 3200 . . . . 3232 ESBR N H N H 453G 483G
Lxxxx529 ThelUsrs Lxxxx525 . . IFL 3200 . . . . 3232 ESL N N N N 488G 483G
Lxxxx538 ThelUsrs Lxxxx533 . . IFL 3200 . . . . 3232 ESL N N N N 482G 483G

A REL 3200 setting gives each of the 32 vCPUs only REL 100 (the z/VM default
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3 YEARS

OF PEFFORMANGE What the Data Showed (Utilization data)
FVIANAGEMENT

ESASSUM — showed:

« Spikes in Processor Utilization
 Asudden change in the I/O subsystem

« Looking for spikes and sudden changes can show where and
when problems start — and where to start investigations

Report: ESHSSTH Subsystem Lctivity
Monitor initialized: 04725722 at 00:00:00 on 356l serial OSTAOS First record anal
<——=Ugers—-——-> Transactions » Storage (MB) < —_—D fem——— -
<—-avyg number-> Per AvJ. Fixed Actiwve i —
Time On fZetv In Q Minute EResp Virt. TUser Resid. XS5tore Rate
04,/25/722
13:15:00 78 45 191 139.3 0.01%8 662 613 74.9 2765K 0 1 1l&5 0.2
13:30:00 78 45 190 142.1 0.01%8 625 550 74.% 27T4E 0 1 183 0.2
13:45:00 78 45 1%g 138.9% 0.020 1303 1248 74.9% 2772K 0 0 183 0.2
14:00:00 78 4 178 140.8 0.020 g48 211 74.9 2783K 0 0 l&2 0.2
14:15:00 78 45 1%0 140.3 0.01¢ 312 287 T74.% 2791K 0 0 lg4 0.2
14:30:00 78 45 195 1359.8 0.020 337 308 74.9 2805K 0 0 15 0.2
14:45:00 78 45 135 140.% 0.020 943 891 74.9% 2811K 0 226% 187 1.2
15:00:00 78 45 13% 140.0 0.023 5596 556 T74.9% 28B12K 0o 17K 470 2.9
15:15:00 78 4 179 141.7 0.023 374 341 74.9% 2812K 0 20K 66l 2.4
15:30:00 78 45 194 1359.7 0.020 413 381 74.9% 28B13K 0 &588% 489 1.3
15:45:00 78 47 1%3 141.% 0.023 417 386 T74.9% 2B13K 0 16K &84 2.2
1e:00:00 78 42 191 134.¢ 0.032 247 232 74.9% 2813K 0 504% 379 1.0
16:15:00 78 47 1e8 122.3 0.025 21& 202 74.9% 2813K 0 5164 359 1.1
16:30:00 78 47 130 121.5% 0.01% 210 l3g 74.% 2813K 0 4470 331 1.0




3 YEARS

OF PEFFORMANGE What the Data Showed (Utilization data)
FVIANAGEMENT

ESAXACT - Transaction Delay Analysis showed:

« Lxxxx3F8 has a large number of Running samples
 Only 24% of 32 vCPUs are running — don’t need that many

Report: ESEEACT Transaction Delay Rnalysis

Monitor initialized: 04725722 at 00:00:00 on 256l serial 03TAODES First record analyz
Lm———= Percent non-dormant (Wait states)--—-—-———-——-——————— =

UserID <-Samples-> E- D- T- Tst <Asynch> Lim Pct

/Class Total In Q - Sim CEU S5I0 Pag SVM SVM 5VM CF Idl I/0 Pag Ldg Oth Lst Elig

04,25/22

14:45:00 1170 2515 7.1 0.1 2.1 0 0 0 ad ad 0 &0 a . .

Hi-Freg: 302K 174K 4.6 0.1 1.2 0.0 0.0 0 1.0 0.0 0 54 0 0.0 0.0 0,
Y¥*Tzer Class Rnalysisiyy

1 ] ]

'—l
o]
o]
o]

Servers 10800 455 0 0.2 0.4 0 0 0 10 3.9 0 &0 a a a 0 0 0
Welocity 9000 115 1.7 0.5 0 0 0 0 0.2 8.7 o &9 a a a 0 0 0
CATech 4500 1 0 0 0 0 0 0 ad ad ad a a a a 0 0 0
ThelUscs 278K 174K 4.6 0.1 1.2 0.0 0.0 0 0.7 0.0 0 54 0 0.0 0.0 0.0 0 0
Y¥*pcocounting Code Rnalysishd
Lxxxx3B2 14400 12319 0.3 0 0.4 0 0 0 0 0 0 49 a 0 o0.1 0 0 0
Lxxxx3FA 28300 15945 1.1 0.1 0.4 0 0 0 0 0 0 43 a a a 0 0 0
Lxxxx3FD 28500 273916 4.3 0.2 2.5 0 0.0 0 ad ad 0 &3 a a 0 0.0 0 0
Lxxxx3FS 28500 16565 0.2 0.0 0.4 0 0 0 ad ad 0 &9 a 0 0.0 0.0 0 0
Laexx3F3 28300 2503¢ 24 0.43.2 0 0 0 0 0O 073 0 0 000 0 0
Lxxxxd4ll 3600 3600 2.9 0.1 3.2 0 0 0 ad ad 0 54 0 0.0 0.1 0 0 0
Lxxxx5lE 28800 15990 0.2 0 0.3 0 0 0 0 0 0 49 a a a 0 0 0
Lxxxx52% 28500 15122 0.2 0.0 0.2 0 0 0 ad ad 0 100 a a a 0 0 0
Lxxxx535 28500 15500 1.% 0.0 0.3 0 0 0 ad ad 0 &5 a a a 0 0 0
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3 YEARS

OF PEFFORMANGE What the Data Showed (Utilization data)
FVIANAGEMENT

ESALPAR - Logical Partition Analysis showed:

« Shows there are too many vCPUs assigned

 There are 20 vCPUs on the LPAR — mostly Vertical High
and Vertical Medium in use but still with idle threads

Report: ESALEER Logical Partition Znalysis tware Corporate  ZMRP 5.1.3 05/01/22 Pg 6452
Monitor initialized: 04/25/22 at 00:00:00 on 2561 serial O03TROS analyzed: 04/25/22 15:00:00

CEC «<-Logical Partition-» <--—-

—————— —— e ——— o >
Fhys Pool VCEU > WCPU Weight/ Total Emal User Svs Stl cpl/cp2
Time CFUs Name Ho Hame Addr Ovhd TYPE Polar util time ovrhd ovrhd Pct

04/25722

14:45:00 109 Vixxuxxd 08 0 62.5 0.7 IFL a0 VHi 8.7 8l.3 2.3 3.0 110.6 2.64 35.32 0os1
1 &3.7 0.7 IFL a0 VHi 9.2 84.3 2.2 2.6 108.4 2.458 35.4¢% 2/ 3
2 63.1 0.7 IFL a0 VHi 7.7 B2.8 2.4 2.7 109.8 2.57 35.58 4 7 35
3 65.4 0.7 IFL a0 VHi 91.0 86.2 2.2 2.6 1l0g.6 2.40 37.0% 6 /7
4 ©5.5 0.7 IFL a0 VHi 1.0 #86.2 2.2 2.6 108.5 2.48% 37.07 g/ 9
3 ©5.8 0.7 IFL a0 VHi 91.5 B86.6 2.3 2.7 105.% 2.57 37.24 10 [f11
& 65.0 0.7 IFL 60 VHi 40.2 85.2 2.3 2.7 107.1 2.65% 36.76 12 [f13
T 4.9 0.7 IFL a0 VMe 40.1 8&85.2 2.3 2.7 107.2 2.66 36.70 14 /15
g g4.0 0.7 IFL 60 VMe 9.5 84.5 2.4 2.7 107.8 2.65 35.55 1le /17
9 36.7 0.4 IFL 60 VLo 52.4 458.8 1.1 1.4 47.7 100 15.48 18 /1%

1o 20.7 0.3 IFL 60 VLo 29.6 27.5 1.1 1.0 44.6 126 10.75 20 f21
11 13.%8 0.1 IFL 60 VLo 20.6 19.5 0.8 0.6 25.2 154 6.70 22 f23
12 9.6 0.1 IFL 60 VLo l4a.8 14.0 0.3 0.3 14.5 171 4.33 24 Js25
13 5.5 0.0 IFL 60 VLo 3.4 g.1 0.1 0.2 10.1 181 2.47 28 727
14 3.4 0.0 IFL 60 VLo 5.2 5.1 0.1 0.1 5.4 18% 1.41 28 f25
15 3.0 0.0 IFL 60 VLo 4.5 4.7 0.1 0.1 4.5 180 1.17 30 /31
1la 0.3 0.0 IFL 60 VLo 0.4 0.4 0.0 0.0 2.2 187 0.1% 32 733
17 0.0 0.0 IFL 60 VLo 0.0 0.a 0.0 0.0 0.4 200 0.00 34 /35
13 0.0 0.0 IFL 60 VLo 0.0 0 ] 0.0 0 200 0.00 38 /37
1a 0.0 0.0 IFL 60 VLo 0.0 0 ] 0.0 0 200 0.00 38 f35
LEER 673.2 7.3 943.1 891.3 23.% 27.5% 1125 1832 373.3 o/,




3 YEARS

OF PEFFORMANGE What the Data Showed (Utilization data)
FVIANAGEMENT

ESALPARS - Logical Partition Analysis Summary showed:

 There are too many vCPUs causing overhead
 Thread Idle percentage is high and

« Shared Processor busy Ovhd/Mgmt are also high —
usually indicative of a thrashing situation

Report: ESHELEIRS Logical Partition Summary Velocity Software Corporate ZMn
Monitor initialized: 04725722 at 00:00:00 on 2561 serial 087208 First record analyzed: 04725722 1

<——Complex--» <-—--—-———-Logical Partition------- > «<-RAssigned Shares--—-->

Fhys Dispatch Virt CPU » <———LPRR—-> <WCFU Pct> Wait < -
Time CPUs Slice Hame Hbr CFPFUs Type Weight Pct /5Y5 /JCFEU Comp cnt
04725722
15:30:00 Vawwxwxi 08 20 IFL 347.0 6.2 60 7.5 0.37 40.2 Ho 243.3 2
15:31:00 Vawwxwxi 08 20 IFL 341.% 6.5 60 7.5 0.37 40.2 Hoe 233.0 2
15:32:00 Vawwxwxi 08 20 IFL 387.% 6.4 60 7.5 0.37 40.2 Ho 235.4 2
15:33:00 Vxxxxxxd 08 20 IFL 351.7 6.2 60 7.5 0.37 40.2 Ho 216.5 2
15:34:00 Vawwxwxi 08 20 IFL 340.3 6.4 60 7.5 0.37 40.2 Ho 241.6 2
15:35:00 Vawwxwxi 08 20 IFL 372.3 6.3 60 7.5 0.37 40.2 Ho 263.3 2
15:36:00 Vawwxwxi 08 20 IFL 334.% 6.3 60 7.5 0.37 40.2 Ho 238.8 2
15:37:00 Vawwxwxi 08 20 IFL 356.3 6.3 60 7.5 0.37 40.2 Ho 243.6 2
15:38:00 Vxxxxxxs 08 20 IFL 3g2.2 6.1 &0 7.5 0.37 40.2 Ho 248.1 2
15:40:00 Vawwxwxi 08 20 IFL 374.3 5.% 60 7.5 0.37 40.2 Hoe 241.1 2

Totals by Processor type:

IFL 108 a 108 le53.2 l642.8 25.1 25.2
IFL 108 1] 108 lee2.s 1605.7 28.8 28.6
IFL 108 a 108 les7.7 1641.5 28.3 27.%8
IFL 108 a 108 le80.46 l626.% 27.1 26.6
IFL 108 a 108 1730.3 1675.0 27.5% 27.4
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3 YEARS

OF PEFFORMANGE What the Data Showed (Utilization data)
FVIANAGEMENT

Report: ESECEUD CPFU Utilization EReport Ve 05701722 Fg 6150
ESA‘ Pl ll | J— ‘ Pl | Monitor initialized: 0425722 at 00:00:00 on 856l serial 087TRAOS Fi

I . . <————Load-——-> C——————— CPU (percentages)-------- » MThread <-Vertical-->
Utlllzatl()n AnalySIS <-Tsers-> Tran CEU  Total FEmul User Sys Idle Steal Core/ Entitle- Park
Time RZetwv In Q fsec CPU Type util time ovrhd ovrhd Eime time Thread ment seconds
] 04/25/22
ShOwed 14:45:00 45 188 2.3 0 IFL  42.8 3%.9 1.2 1.8 55.9 1.3 0/ 0 0.79 0
1 IFL  43.9 41.5 1.2 1.3 54.7 1.3 0/ 1 0.79 0
2 IFL  45.1 42.7 1.1 1.3 53.7 1.2 1/ 0 0.79 0
3 IFL  44.0 41.6 1.1 1.3 54.7 1.3 1/ 1 0.79 0
4 IFL  44.3 4l.8 1.2 1.4 54.4 1.3 2/ 0 0.79 0
s IFL  43.3 40.8 1.2 1.3 55.4 1.32/1 0.79 0
e The VCPUS from 6§ IFL  46.2 43.8 1.1 1.3 52.6 1.23/0 0.79 0
7 IFL  44.% 42.4 1.1 1.3 54.0 1.2 3/ 1 0.79 0
s IFL  46.0 43.5 1.1 1.3 52.8 1.24/0 0.79 0
the Z/VM § IFL  45.1 42.6 1.2 1.3 53.7 1.34/1 0.79 0
10 IFL  46.3 43.8 1.1 1.4 52.4 1.3 5/ 0 0.79 0
. 11 IFL  45.2 42.8 1.1 1.3 53.5 1.3 5/ 1 0.79 0
perSDECtIVE (40 12 IFL  45.6 43.1 1.1 1.4 53.1 1.3 6/ 0 0.79 0
13 IFL  44.6 42.1 1.2 1.3 54.1 1.3 6/ 1 0.79 0
14 IFL  45.8 43.3 1.1 1.4 52.9 1.3 7/ 0 0.79 0
threadS) 15 IFL  44.3 41.9 1.2 1.3 54.3 1.3 7/ 1 0.79 0
16 IFL  45.1 42.6 1.2 1.4 53.6 1.3 8/ 0 0.79 0
17 IFL  44.4 41.9 1.2 1.3 54.2 1.3 8/ 1 0.79 0
18 IFL  26.7 25.4 0.6 0.7 23.4 49.9 9/ 0 0.36 443.8
¢ ShOWS the 19 IFL  25.8 24.5 0.6 0.7 24.3 49.9 9/ 1  0.36 443.8
20 IFL  14.9 13.8 0.5 0.6 22.1 62.9 0/ 0 0.25 561.9
: 21 IFL  14.7 13.6 0.5 0.5 22.4 62.9 0/ 1 0.25 561.9
parklng Of 22 IFL  10.3 9.7 0.3 0.3 12.6 77.1 1/ 0 0.15 €91.9
23 IFL  10.3 9.7 0.3 0.3 12.6 77.1 1/ 1 0.15 €91.9
: 24 IFL 7.3 7.0 0.1 0.2 7.2 85.42/0 0.09 767.9
Vertlcal LOW 25 IFL 7.3 7.0 0.1 0.2 7.3 85.42/ 1 0.09 767.9
26 IFL 4.2 4.1 0.1 0.1 5.0 90.7 3/ 0 0.06 816.0
27 IFL 4.2 4.1 0.1 0.1 5.1 90.7 3/ 1 0.06 816.0
VCPUS (threads 28 IFL 2.6 2.5 0.0 0.0 2.7 94.7 4/ 0 0.03 852.0
29 IFL 2.6 2.5 0.0 0.0 2.7 94.7 4/ 1 0.03 852.0
30 IFL 2.4 2.4 0.0 0.0 2.4 95.15/0 0.03 856.0
18-39) 31 IFL 2.4 2.3 0.0 0.0 2.4 95.15/1 0.03 856.0
32 IFL 0.2 0.2 0.0 0.0 1.1 98.7 6/ 0 0.0l 888.0
33 IFL 0.2 0.2 0.0 0.0 1.1 98.7 6/ 1 0.0l 888.0
34 IFL 0.0 0.0 0.0 0.0 0.2 99.8 7/ 0 0.00 8§98.0
35 IFL 0.0 0.0 0.0 0.0 0.2 99.8 7/ 1 0.00 898.0
36 IFL 0.0 0 0 0.0 0 100.0 8/ 0 0.00 900.0
37 IFL 0.0 0 0 0.0 0 100.0 8/ 1  0.00 900.0
38 IFL 0.0 0 0 0.0 0 100.0 9/ 0  0.00 9S00.0
39 IFL 0.0 0 0 0.0 0 100.0 9/ 1  0.00 900.0
= p— System: 943.1 891.3 23.9% 27.9% 1125 1932 ./ . 0.40 17151
= VELOCITY
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3 YEARS

OF PEFFORMANGE What the Data Showed (Utilization data)
FVIANAGEMENT

ESADSD2 — DASD Performance Analysis showed:

* High response and service times — indicates queueing

 PAV is turned off (all zeroes) — paging devices are single-
threaded, response times will suffer

Report: DASD Performance Analysis Velocity Software Corporate ZMAP 5.1.3 05/01722 Pg
Monitor initialized: 04725722 at 00:00:00 on 3561 serial OB7203 First record analyzed: 04/25/22 15:00:00
f=——————[R50 Hesponse times (ms)-——-———> Interupts <-PAEV/Hipe
Dew Device <-——55CH-—-> <%DevBusy» <55CH/sec-- <—-Gervice times——> <-—-Queueing-* QLengths </Second: <-Rate/Sec

Ho. Serial Type Total ERP Avg DPeak awvg peak Besp Sexw Pend [disc Conn [RSD Cntl THE avwg max Scl Unscl O-d  55CH

15:01:-00
44 4Top DASD by Device busyddd

5111 V5111B 33%0-% 2031 O 8.7 8.7 3.8 338 7.0 2.& 0.1 0.7 1.7 4.4 o 0 0.1 2 34 a a a
5223 V52227 33%0-% 2078 0 8.3 8.3 M.e 34.& 5.3 2.4 0.1 0.2 1.5 Z.5 o o 0.1 1 35 a a a
5333 VH333C 33%0-% 2071 0 8.2 8.2 M5 345 3.4 2.4 0.1 0.7 1.5 1.0 o 0 0.0 0 34 a a a
5444 V54449 3390-% 2lee 0 2.2 8.2 3.1l 2w.1 7.2 2.3 0.1 0.8 1.5 5.1 o 0 0.2 2 3 a a a
S55b VEb552 33%0-5% 2004 0 2.1 2.1 3324 224 4.5 2.4 0.1 0.7 l.e 2.5 oo 0ol 1 33 ] 1] 1]
Seee Voheeee 33%0-% 202% 0 7.% 7.9 338 3238 2.8 2.3 0Ll 0.7 l.s l.B o 0o o0 1 34 ] 1] 1]
97T VEVYIA 33%0-95 0 2028 0 .Y 7.7 338 338 2.3 2.3 001 0.7 L.S 1] o o o 0 34 ] 1] 1]
S28B Vhessb 33%0-5% 2027 0 7.5 7.5 3.8 338 2.2 2.2 0.1 0.7 1.4 1] o o o 0 34 ] 1] 1]
5995 V55994 33%90-9 2050 0 7.4 T4 M2 342 &€& 22 0.1 0.8 1.4 4.4 o o0 0.1 2 34 ] 1] 1]
Saaa Vha=aad 33%90-9% 201« 0 7.4 7.4 3& 33.¢ 4.2 22 0.1 0.7 1.4 Z.0 o o 0.1 1 34 ] 1] 1]

= VELOCITY
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3 YEARS

OF PEFFORMANGE What the Data Showed (Utilization data)
FVIANAGEMENT

ESAUSP2 — User Percent Utilization showed:

« Lxxxx3F8 was using a lot of CPU at the time of the issue

Eeport: ESRIOSE2 User Resource Rate Report Velocity Software Corporate
Monitor initialized: 04725722 at 00:00:00 on 256l serial 08TAOS First record analyzed: 04/25

«———CPU timge-——> <-———-Main Storage (pages)-———- » <-Paging (pages)-> <Spooling(pages)>
UserlD <(Percent) > I:V —<Besident> Lock <———- W35———- » Paged <Pgs/Second> <10/ 5econd>
/Class Total Wirt ERat Totl Activ -e2d Totl Activ Lwg 2Disk EBEead Write Alloc BRead Write
04725722
14:45:00 515.2 851.3 1.03 720M 720M 9022 718M 7139M 8 318K 114.0 1720 2075459 ad 0.0
¥¥iEey User Analysis 4%
TCFPIF 0.13 0.05 2.55 776% 77€% €3% 7130 7130 7130 3580 0.3 1l1.%8 76 ad 0

¥¥4TTzer Class Analysis*aw

Servers 0.15 0.0& 2.3% 17K 10615 e4e 24K 10154 =4g 15039 0.4 19.5 153159 a 0.a
Welocity 0.54 0.52 1.04 9237 7213 2 11K 7384 738 6308 0.7 1l.e& 22038 0 0
CATech 0.00 0.00 1.13 3301 2249 4 5308 2998 g00 2639 0.1 2.7 5154 a 0
Thelsrs 914.5 290.7 1.03 T719M 714M 3370 719M 719M 14M 294K 112.8 1l&3e 27598 a a.a
¥¥¥Top Uaer Analysis¥ss
Lxxux3F8 €663.5 €52.0 1.02 127M 127M 491 127M 127TM 127M 17636 1.1 104.5 75 ad 0
Lewwx3FD 143.0 133.5 1.07 127 1274 500 127M 127M 127M 13411 24.3 &§1.1 117 0 0
Lewwx538 31.85 31.32 1.02 109M 10%M 1452 109M 109M 109M 138729 0.2 108.2 43 a 0
Lexwx3FA 20.98 20.08 1.04 92M 92.4M 530 92M S2.4M  92M 13770 0.0 108.3 76 a 0
Lewwx41]1 10.81 10.35 1.04 12M 11.eM 395 12M 11.6M 12M 12741 17.7 959.3 62 a 0
Lexwx51E 5.17 5.05 1.02 &.3M €273K 355 &.3M 62T4K eM 18721 0.1 108.3 49 a 0
Lewwx3FS 5.03 4.%90 1.03 127M 127M 4591 127M 127TM 127M 12002 €.5 107.& 20 a 0
Lexux3B2 4.75 4.60 1.03 &4M £3.7M 475 &4M 63.8M &€4M 16838 17.5 110.1 73 0 0
Lwwxd00 4.54 4.41 1.03 6.3M €327TK 395 £.3M 6323K gM 142495 3.2 493.2 &l a 0
Lewwx529 4,47 4,34 1.03 1eM 15.eM 355 1&M 15.6M 1eM 13573 0.0 108.0 45 a 0
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3 YEARS

OF PEFFORMANGE What the Data Showed (Utilization data)
FVIANAGEMENT

Beport: ESRUOSPG User Storage RAnalysis
ESAUSPG —_— User Monitor initialized: 04/25/22 at 00:00:00 on 2561 serial 087R03

<Storage Occupancy (MegaBytes)-» <-Page I/0--> Pages Page

Storage AnaIySiS Showed: UzerlD <---Main Storage---- Paged Fage Page Moved Faults

fClass Total =2gk <2GB Out Writes Reads <2GB
04/25/22
. 14:30:00 2806K 2805K 234 0 0 0 0 1817
° Muluple servers have TheUsrs 2805K 280SK 131 0 0 0 0 1769
Top User RAnalysishyw
Luxxx3FD 497610 437610 i 0 0 0 0 11
a huge amount Of Luxxx3F3 437609 437609 0 0 0 0 0 1
Luxxx538 421606 421505 101 0 0 0 0 34
S'[Ol‘a e Luxxx3FL 360765 360759 & 0 0 0 0 93
g Luwxxxdll 45343 45343 0 0 0 0 0 135
14:45:00 2811K 2809K 1698 1241 1548K 102635 0 233532
o LXXXX538 StartEd TheUsrs 2811K 2809K 1668 1147 1S17K 101501 0 198997
¥¥¥Top User Analysis*yy
h0|d|n StOI‘a e Lyxux3F8 497540 497540 0 65 94026 955 0 270
g g Luxxx3FD 497553 497558 i 52 81951 22318 0 15886
] Lxxxx535 427501 426021 1480 73 87357 183 0 43
beIOW the ZG I|ne Laxxx3FA 361117 360872 144 73 97493 33 0 142
Lexxxxdll 45291 45291 i S0 89325 15935 0 3955
15:00:00 2812K 2810K 1914 20765 11217K 4105K 0 1278K
° Paglng Started TheUsrs 2812K 2810K 1307 20588 11202K 4090K 0 1163K
. ¥¥*¥Top User Analysig s
thrash”']g Luxxx3FS 496265 496265 0 1344 €53447 183132 0 8léz2
Luxxx3FD 497114 487114 i 49§ 1247K 1139K 0 174027
Luxxx532 446916 445180 173 1349 548979 57328 0 29226
(Megabytes Paged Lexxx3FA 360201 360033 168 1435 547230 5704 0 1662
Luxxxdll 44433 44433 0 903 1159K 283315 0 91732
Out) 15:15:00 2812K 2811K 1915 49630 12540K SO00K 0 1531K
TheUsrs 2812K 2811K 1909 49453 12514K 4979K 0 1409K
¥¥¥Top User Analysis*iy
Luxxx3FD 497092 497092 i 518 1100K 1071E 0 359847
Luxxx538 475487 473748 1739 3126 617158 169221 0 40030
Luxxx3FS 494369 494369 i 3239 801799 335159 0 12930
Luxxx3FL 358567 358399 168 3592 751006 218475 0 12484
Lexxxdll 43078 43078 i 2252 1021K 636711 0 74080

= VELOCITY
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35Yeans
OF PERFORMANCE
SVIANAGEMENT

ESALNXS — Linux

First record

LINTE V5I System Rnalysis Report

Monitor initialized: 04725722 at 00:00:00 on 856l serial 08740

Report: ESALNES

» NICE «<CPU QOwverheadi> IO
Time Ernl IRQ Steal Wait

<———Load MNumbers--»> CPU
Taers Procs MaxFroc NER

Mode s
Time

VSI System Analysis

showed

OO O OO 00 00000000 0000 00000000000
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LINUX3Fg

uses all of them,
even though only

one major
Spin locks result
from too many

Lxxxx3F8 has 32
vCPUs

vCPUs — Linux
running (from

Process was
ESALNXP)
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3 YEARS

OF PEFFORMANGE What the Data Showed (Utilization data)
FVIANAGEMENT

ESALNXP — Linux HOST Process Statistics showed:

« Lxxxx538 had a MongoDB process that was ramping up
(CPU/Storage)

 This ended up needing more storage than was available

Report: ESHLNEE LINUE HOST Process Statistics Report ZMAP 5.1.3
Monitor initialized: 04725722 at 00:00:00 on 256l serial O03TA0S First rec

node/ <Process Ident> Nice PRTY <————- -CPU Percents-——-->
Hame ID PPID Valu Valu [I8E sys user syst usrt Feak

Laxuxn538 0 a 0 0 2.82 0.57 1.56 0.08 0.61 13K 487 211K
Laxux538 0 a 0 0 12.4 0.87 7.85 0.40 3.44 14K 533 21%K
Laxuxn538 0 a 0 0 €l.8 5.48 52.7 0.16 3.45 4gE 31K 652K
Laxuxni38 0 a 0 0 21.8 2.24 15,5 0.01 0.02 94K 20K 1.4M
Latauxn 538 0 a 0 0 533.4 5.06 47.6 0.08 0.64 126K 112K 1.59M
Laxuxni38 0 a 0 0 17.2 1.3 15.5 0.01 0.02 145K 134K 2.2M
Latxux333 0 a 0 0 54.7 3.3% 45.3 0.01 0.00 173K 135K 2.6M
Laxux538 0 a 0 0 e2.1 4.1% 57.2 0.07 0.58 204K 12%K 3.1M
Laxuxn538 0 a 0 0 €%.5 4.50 65.0 0.00 0.00 207K 193K 3.1M
Latauxn 538 0 a 0 0 11.3 1.13 10.2 0.01 0.00 208K 193K 3.1M
Laxuxn538 0 a 0 0 41.8 2.5% 38.5 0.08 0.61 208K 193K 3.1M
Laxuxni38 0 a 0 0 20.6 1.7 19.0 0.01 0.00 208K 193K 3.1M
14:45:00

Laxuxni38 0 a 0 0 23.6 1.7¢ 21.2 0.08 0.55 208K 193K 3.1M
mongod-g 45350 1 0 20 20.8 1.16 15.4 0 0 195K 153K 2.5M
Latauxn 538 0 a 0 0 72.2 4,30 67.4 0.01 0.00 208K 193K 3.1M
mongod-g 45390 1 0 20 €5.5 4.00 65.5 0 0 195K 1%3K 2.9M

—————— P—
— u
—==
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3 YEARS

OF PEFFORMANGE What the Data Showed (Utilization data)
FVIANAGEMENT

ESAUCD2 - Linux UCD Memory Analysis showed:

 Way too much real storage Is allocated but not being used
* Very little swap space is being used

Beport: ESAUCDZ2 LINUE UCD Memory Analvsis Beport Velocity Software Corporate Z
Monitor initialized: 04725722 at 00:00:00 on 256l serial 0ZTAODE First record analyzed: 04725722
Hode /S e Storage S5izes (in MegaBytes)----------—-————————-—— >

Time/ <--Real Storage--> <--—-—-- SWAP Storage-—-——> Total <————— Storage in Use——————— > Error
Date Total Awvail Used Total Avail TUsed MIN Avail CMM Buffer Cache Ovrhd Shared Message
04725722

15:30:00

¥kxNode Groupsvyd

Thelsrs 4044FK 1938K 2055K 430K 430K 7.5 234.4 2463K 0 3%8.4 1219K @&3cK g.0
*%% Nodeg EANELNE

Laxxx3B2 245373 168K 73681 32768 32765 2.8 15.& 200K 0 28.7 53220 20433 0.8
Loxxx3FR 490922 135K 344K 32768 32768 0 15.8 1&7TH 0 30.0 2&6K 80051 0.5
Lowxw3FD 450522 48775 470K 32763 32763 4.8 15.0 42533 a 28.7 273K 157K 0.a
Luxxx3F5 490522 459K 20810 32763 32748 0 15.8 431K a 23.7 5904 10378 0.d
Luxxx3F3 490522 4120 475K 32763 327a8 0 15.6 36338 a 23.7 231K 244K 0.d
Luxxxd0& g1210 30582 30243 32763 32768 0 15.8 &3730 a 20.0 25447 775.4 0.5
Locxwd0D 61210 5258% 3862l 32763 32768 0 15.8 85357 0 26.0 7923 &71.7 0.5
Locxwd00 61210 45545 15265 32763 32768 0 15.8 78713 0 2o.0 5432 68307 0.5
Lowxwd04 30516 22106 3411 32763 32768 0 15.8 54374 0 26.0 7355 52%.8 0.5
L4003 61210 53003 3207 32763 32768 0 15.8 85771 0 2g.0 7055 1127 0.5
Lyxxxd4]1B 122598 99897 22501 32768 32768 0 15.&8 125K 0 30.0 7385 14582 0.5
Laxxxd]l]l  €1210 19750 41460 32768 32768 0 15.8 52518 0 26.0 le565% 24888 0.5
Lyxxx51E 49036l 464K 15285 32768 32768 0 15.8 498K 0 22.8 4432 10780 0.5
Luxxx529 490361 429K 5132% 32763 327683 0 15.8 48lK 0 22.8 21736 239570 0.5
Luxxx533 490361 72014 405K 32763 32768 0 15.68 102K a 22.68 210K 153K 0.5

= VELOCITY
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3 YEARS

OF PEFFORMANGE What the Data Showed (Utilization data)
FVIANAGEMENT

ESAUSTR — User Storage Analysis showed:

« The Made IBR hit the 2% line (agelist default is 2%)
« Afew minutes later, the Made IBR increased exponentially
* (The correct users aren’t releasing pages)

Eeport: ESHAUSTRE User Storage RBnalysis
Monitor initialized: 04/25/22 at 00:00:00 on
fm—————— Virtual Server Storage (MB)-——————- » <Besident> Mbyte <--
UserID Size Alloc Resi- UFD L IBR----> <bhgelist> <Unreferd:> slots Made
fClass dent Actiwv TOT <2gkb >2gb <2gk >2gb <2gb »2gh msed IBR
04/25722
Thellsrs 4231K 2745K 2745K 2745K 3.5 0.5 3.0 21.4 413 0 0 0 33.3
ThelUsrs 4231K 2¢81K 2¢81K 2¢81K 0.5% 0.1 0.3 5.4 103 ] 0 0 31.3 <- 2% line
ThelUars 4231K 27¢5K 27¢5K 27¢3K 10.9% 1.5 5.4 ©4.3 1533 ] 0 0 0.8
ThelUsrs 4231K 2774K 2774K 2772K 10.% 1.5 9.4 64.3 1532 0 0 0o 1.8
ThelUsrs 4231K 2773K 2772K 277¢K 10.6 1.5 9.1 ©4.3 1540 ] 0 0 0
ThelUsrs 4231K 2783K 2783K 2781K 10.6 1.5 9.1 64.3 15348 0 0 0o 0.0
ThelUsrs 4231K 2775K 2775K 2773K 10.82 1.5 9.3 64.3 1535 0 0 0o 2.4
ThelUsrs 4231K 27491K 2791K 278%K 10.¢ 1.5 9.1 ©4.3 1532 ] 0 0 0
ThelUsrs 4231K 2205K 2805K 2804K 10.6 1.5 9.1 ©4.3 1530 0 0 0 0
ThelUsrs 4231K 2812K 2811K 28208K 12.% 1.5 11.4 31.5 2023 0.0 37.0 1147 137 <- Fall off cliff
ThelUsrs 4231K 2833K 2812K 2810K 3¢.5% 1.5 35.4 0.1 231% 0.0 737 20538 &32
ThelUsrs 4231K 2210K 2205K 2803K 17.2 1.5 le.3 40.0 1851 0.0 193 5434 720
ThelUsrs 4231K 28¢2K 2812K 2810K 45.1 1.5 43.¢ 0.2 231% 0.2 744 45453 €87

—————— P—
e—————— —_—
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3 YEARS

OF PEFFORMANGE What the Data Showed (Utilization data)
FVIANAGEMENT

ESAPSDV — Page and Spool Device showed:

 There are an adequate amount of paging devices, but they
are on differently-sized devices — which can cause issues

« The average SSCH/RSCH gueuing was very high
e Again, this shows that PAV/HPAV is off (all zeros)

Eeport: ESAPSDV Page AEnd Spool Device Activity Velocity Software Corporate ZMRE 5.1.
Monitor initialized: 04725722 at 00:00:00 on 2561 serial 08TAOS First record analyzed: 04725722 15:00:0
¢--—-Paging/Spooling-————---—- > < /Bee<Device-> <——Queued pgs--> HPAV <--Record-->

Dew e S10Eg——————— > <per Sec> S3CH Serv BResp 3Alloc <-Block--> I/0 <Locate/3ec>

Ho. Serial Awail Used FUse Max Read Writ Queus +BSCH Time Time Select 5ingl Bead Write /Sec Bead Write

2111 WVo5llla 12M T44KE & T44K 505 1287 0 33.4 0.0 0.0 100.0 ] 0 0 ] 3g 11
5222 V522:2B 12M 743K & T43K 531 1274 0 33.3 0.0 0.0 100.0 0 0 0 0 37 10
9333 V5333C 12M T44EKE 6 T44K 560 1230 0 33.8 0.1 0.1 100.0 ] 0 0 ] 37 11
5444 V54440 558TH TI9K 0 13 T3SE 533 1285 0 33.4 0.0 0.0 100.0 ] ] 0 ] 37 10
5555 V55551 588TH T43K 13 T43E 498 1286 0 33.¢ 0.0 0.0 100.0 ] 0 0 ] 36 10
2666 Voeg62 538TH T45K 13 T45K 517 1263 0 33.% 0.0 0.0 100.0 0 0 0 0 37 10
STTT VSTTT3 SBETH T44K 13 T44E 512 1286 0 33.3 0.1 0.1 100.0 1] 0 0 1] 37 10
5888 VogE34 12M T44K 6 T44K 528 1282 0 33.8 0.1 0.1 100.0 ] 0 0 ] 37 11
95959 V59955 1:2M 746K & 746K 515 1279 0 33.¢ 0.0 0.0 100.0 0 0 0 0 37 10
Saaa Voaaad 12M 745K & T45K 523 1286 0 33.4 0.0 0.0 100.0 1] 0 0 1] 37 11
Skbbk Vibbbk7 12M T42K 6 T42K 528 1287 0 34.5 0.1 0.1 100.0 ] 0 0 ] 33 10
Sccoc Vocccd 12M T44KE @ T44K 505 1288 0 32.8 0.0 0.0 100.0 ] 0 0 ] 3g 10
Sddd Viddds 12M 741K & T41K 552 1245 0 35.8%8 0.1 0.1 100.0 1] 0 0 1] 39 11

Iotal Fage 130M 10M 7 10M €308 17K

—<a==== o—
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SBHYEARS What the Data Showed (Utilization data)

SVIANAGEMENT

ESABLKP — Block Paging Analysis showed:

e Service times were climbing

» Block reads and size were climbing (optimal size is 10 pages)
« Block Steal and Unreferenced pages climbing

e Single User page reads climbing

All show stress on the storage system

Report: ESHEBLEE Block Paging Lnalysis
Monitor initialized: 04725722 at 00:00:00 on 856l serial 0STAOS First record analvzed: 04/25/22

L———-Load---- Formed By-> Block «<- -
<-Usera-> 'Iran > <Migrate> Fault Bead> >
Time Letw Inm @ f3ec {mﬂﬁ fﬂec Size [Jsec Size faec System  Migr Steal

14:00:00 46 173 2.3 ] 0 0 0 0 0 0.0 ] 0
14:15:00 45 180 2.3 ] ] U U 0 ] 0 0 0.0 ] ]
14:30:00 45 185 2.3 . 1] 0 0 1] 0 0 0 0 0.0 1] 0
14:45:00 45 133 2.3 0.0 4.4 13.7 ©4.5 26.5 0 0 4.4 0.1 0.2 o 37.3
15:00:00 45 13% 2.3 1.2 123.8% 18.% 391.3 27.% 0 0 123.%8 73.3 7.7 0 3863
15:15:00 46 179 2.4 3.0 145.2 18.7 434.4 27.5 0 0 1l4s.2 207.3 18.5 0 4582
15:30:00 45 194 2.3 2.6 9%.3 18.3 111.7 30.0 0 0 99.3 173.4 11.2 0 3238
15:45:00 47 183 2.4 3.3 125.7 17.6 32%.3 258.7 0 0 128.7 185.4 41.2 0 38%2
la:00:00 43 191 2.2 4.1 5%.9 18.1 53.g 31.3 0 0 59.9 78.3 7.5 0 1500

—<a==== o—
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OF PERFORMANCE

SVIANAGEMENT

e

What the Data Showed (Console data)

ESAOPER -
Operator/System
Console showed:

Eeport: ESAROPER
Monitor initialized:

Operator/Syatem Log

04724722 at 23:45:04 on 858l serial 087RA0E First
Unpark from 26 30 CPUOULil= "12.1", Projected= "13.0"7
Park from 30 CPUUtil= "11.6€", Projected= "12.1"

Park from 28 CEIUOtil= "11.1"™, Projected= "12.07

« Parking was very

active at the time

Unpark from
Park from 28
Unpark from
Park from 28
Unpark from
Unpark from

28 CFUUtil= "11.7",
CPUUtil= "11.0", Projected= "12.0"
28 CPUUcil= "11.7",
CFUUtil= "11.0",
23 CPUUtil=
32 CPUUtil= "13.2",

Projected= "12.0"
"1la.a",

Projected= "12.
FProjected= "12.

Projected= "12.
Frojected= "14.

D'rl

4"

2“
41!

of the issue
Parking thrashing i
causes cache 1s:
ISsues "

Too many vCPUs [
and incorrect 1o
weighting causes
parking thrashing

Unpark from 32
Park from 34
Unpark from 32
Unpark from 34
Park from 3¢
Park from 34
Park from 32
Park from 30
Park from 26
Park from 20
Unpark from 18
Park from 22
Park from 20
Unpark from 12
Park from 20
Unpark from 18
Park from 20
Unpark from 12

34 CPFUUtil= "14.2", Projected= "15.1"
CEFUUtil= ™14.3", Projected= "14.5"
34 CPUUOtil= "7.78", Projected= "15.5"
Jo CPUUtil= "6.78", Projected= "la.1"
CEUUtil= "5.50", Projected= "15.4"
CPUUtil= "5.38", Projected= "14.2"
CFUUtil= "5.20", Projected= "13.0"
CPUUtil= "5.33", Projected= "11.3"
CPUUtil= "4.63", Projected= "8.74"
CEUUtil= "5.54", Projected= "7.530"
22 CPUUtil= "7.82", Projected= "&8.1lg"
CFUUtil= "3.27", Projected= "8.%3"
CPUUtil= "€.42", Projected= “7.85"
20 CPUUtil= "€.73", Projected= "3.48"
CEUUtil= "5.64", Projected= "7.0&"
20 CPFUUtil= "7.31", Projected= "&.41"
CFUIUtil= "§.82", Projected= "7.32"
22 CPUUtil= "7.52", Projected= "5%.07"
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35YEAR S
OF PERFORMANCE

Velocity Software Conclusion
SVIANAGEMENT

What was the actual problem?

 |xxxx538 started a process that was ramping up its
Mongo database

Lxxxx538 was holding a lock but got paged out

The other large systems were spinning waiting on
that lock (Lxxxx3F8 was a victim, not the culprit)

There wasn’t enough storage for that system to get
paged back in

Once everything starts backing up, the problems
grow exponentially

Eventually that lock was released and things
recovered - but it had the potential to happen again
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OF PERFORMANGE Velocity Software Suggestions
SVIANAGEMENT

Performance Enhancement Suggestions:

1 - The “T-Shirt” size approach that is often used when
moving Linux servers from xSeries boxes to the z/VM
platform causes them to have excessive resources

Several large Linux servers had more vCPUs than were needed
« Verify only the necessary amount of vCPUs are allocated

Several large Linux servers had more storage than was needed
« Verify only the necessary storage is allocated

Use swap space

« Use swap space to allow servers to use very fast and efficient virtual
disk when extra storage is needed
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OF PERFORMANCE Velocity Software Suggestions
SVIANAGEMENT

Performance Enhancement Suggestions:

2 - Lower the number of vCPUs of the Linux servers

This will help reduce processor parking and cache issues
Each large server had 32 vCPUs when 16 would suffice

Verify Parking settings

 If needed, set unparking to large - SET SRM UNPARKING LARGE -
this leaves more cores unparked which helps with processor cache
issues

 If needed, set excessive use to high - SET SRM EXCESSUSE HIGH
- this allows the system to use more unentitled CPU capacity
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OF PERFORMANCE

Velocity Software Suggestions

SVIANAGEMENT

Performance Enhancement Suggestions:

3 - Verify the SRM agelist settings are correct for the
environment

« The replacement for xstore is the agelist

* Instead of up to 20% xstore available, now the default is 2%

pageable storage - this works better for smaller servers

« |If needed, set the SRM agelist size to 5% - SET SRM AGELIST SIZE
5.0% - to give a bigger buffer area

 If needed, set the early writes to yes - SET SRM AGELIST EARLYW
YES - to allow unused pages to be written out early

 If needed, set the keep slot to yes - SET SRM AGELIST KEEPS YES
- to keep storage addresses longer

= \/EI
—=m
— \ J —
_—
—_—

—

—==

CITY

S O F T W A R E



YEARS
I YEARS Customer Feedback
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What the customer reported:

« The suggestions were implemented and no further issues have
been reported
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