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Simulation Scenarios

Scenario MNumber Irata Ikata Tpdate

I Waneforms Foints Tyvpe Fregquency
A APE-QOLd 1 1 =30 Intaser 1
. . . . A apsn-qod 1 1 =30 Imts= 14
Thanks to discussions with domain experts to understand the type of AADS_0030 1 1 o0 Dm;"fe 1
A A PE -l 1 1 =30 IDrouhbil= 14
data and volume important to test the Archiver Appliance with, four AAPS-0050 1 10 000 Iatsgar 1
A AP E-QoED 1 10 Qo Imta=ar 14
dimensions were identified along with relevant ranges of values. This D onan . oS Do o
A AP E-QooeD 1 100 330 Inte=ar 1
helped specify simulation scenarios close to what ESS will likely face AADS-0L00 1 100 000  Imreger 14
A APE-QL10 1 1D 00 IDrouhbil= 1
. ' : : A APE-O1 20 1 100 330 Trouhbl= 14
in terms of PV archiving needs and requirements from end-users, thus AADS 0310 100 1 ooa Ieger 1
. . . ) ) ) ) ) AADS-0Z20 100 1 00 Imtagar 14
testing the application in a (more) realistic way. The dimensions and AADS- QT30 100 1 000 Drouhbile 1
A APE-QZ4l 100 1 Oe3a0 Irouhbil= 14
. A Aapn- QX5 100 10 0o Inmtesar 1
ranges of values are: AP OzED 100 10 000 - e
A APE-QZTTD 100 10 Qo Irouhbil= 1
° Number of PV waveforms: 1, 1 OOO, 10 000 A aPs QT 100 10 00D Dhanabls 14
A AP0 100 100 Q00 Inmtesar 1
* Data points (per waveform): 1 000, 10 000, 100 00O AAPS-0300 100 100200 Intager 14
A APE-QO310 1000 1D 00 IDrouhbil= 1
. A APs-0320 100 100 Q00 Iauhl= 14
. Data type: integer (4 bytes), double (8 bytes) AADS-0410 1 oo 1 oo0 Iteger 1
AADE Q420 1 OO0 1 000 Imtagsar 14
° Update frequency: 1 Hz, 14 Hz AAPS-0430 1 000 1 000 Diauhbile 1
A AP sl 1 OO 1 O30 Trouhbl= 14
A APE-Od4 50 1 eI 10 Qo Imta=ar 1
A A PE-O4ED 1 O30 10 0o Inmtesar 14
A APE-O4T0 1 OO 10 oo Trouhbl= 1
Based on these, 48 simulation scenarios were specified. AADE-O480 1 000 10 000 Droukile 14
A A PE-OSd 1 O30 100 Q00 Inmtesar 1
A APPSO 1 OO 100 330 Inte=ar 14
A APE-O=10 1 00 1D 00 IDrouhbil= 1
A APEs-0s520 1 O30 100 Q00 Iauhl= 14
A APE-0Es1d 10 Qo 1 =30 Inmtesar 1
A APE-QesD 100 QoD 1 Oe3a0 Imta=ar 14
A APE-QsI30 10 o 1 =30 IDrouhbil= 1
A A PE-OGD 10 Qo 1 =30 Iauhl= 14
A APE-QeESD 100 QoD 10 Qo Imta=ar 1
A AP E-QSED 10 o 10 oo Intaser 14
A APE-OET 100 QoD 10 oo Trouhbl= 1
A APE-QeEsED 100 QoD 10 Qo Irouhbil= 14
e S LS ] 10 o 1D 00 Intaser 1
A APE-0T 10 Qo 100 Q00 Inmtesar 14
A APE-OT1LO 100 QoD 100 330 Trouhbl= 1
A APE-QTI0 100 QoD 10D Q0 Irouhbil= 14
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* The producer of PV data is an EPICS IOC running in a dedicated MicroTCA machine. The IOC is built with EPICS base version 7.0.3.1
as a 64 bit executable. The MicroTCA machine runs CentOS 7 64 bit and has the following main characteristics:
e Manufacturer: Schroff
e Model: 3U
e CPU: Intel Xeon E3-1505M 2.80 GHz (4 cores)
* RAM: 16 GB

* Chassis: MTCA NAT-MCH

The consumer of PV data is an instance of the Archiver Appliance running in a dedicated physical storage server. The instance
refers to version 0.0.1 (Fall 2018 Release) of the Archiver Appliance and uses Java version 1.8.0 191 with a heap size of 16 GB.
The storage server runs CentOS 7 64 bit and has the following main characteristics:

* Manufacturer: Supermicro

* Model: SSG-6029P-E1CR12L

* CPU: 2 x Intel 6126 2.60 GHz (12 cores per CPU)

e RAM: 128 GB

* Storage: ZFS 0.7.12 composed of 12 x 6 TB HDD (NL-SAS) and 2 x NVMe Intel P4600 4 TB
* The network is based on a Gigabit fiber optic cable configured to transmit standard Ethernet frames (with a payload equal to 1

500 bytes) at a maximum throughput of 1 Gb/s between the producer and consumer.
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* The produce of PV data is an instance of the Archiver Appliance running in a dedicated physical storage server. The instance
refers to version 0.0.1 (Fall 2018 Release) of the Archiver Appliance and uses Java version 1.8.0 191 with a heap size of 16 GB.
The storage server runs CentOS 7 64 bit and has the following main characteristics:

* Manufacturer: Supermicro

* Model: SSG-6029P-E1CR12L

* CPU: 2 x Intel 6126 2.60 GHz (12 cores per CPU)
* RAM: 128 GB

* Storage: ZFS 0.7.12 composed of 12 x 6 TB HDD (NL-SAS) and 2 x NVMe Intel P4600 4 TB

* The consumer of PV data is a Python tool that retrieves data from the Archiver Appliance and runs in a dedicated physical
machine. Thanks to its multi-threading architecture, the tool may simulate multiple clients (e.g. CS-Studio) retrieving data from
the Archiver Appliance simultaneously (i.e. in parallel). The retrieval is done through a RESTful interface provided by this
application. The machine used for the Python tool runs CentOS 7 64 bit and has the following main characteristics:

* Manufacturer: Supermicro

* Model: SYS-1018R-WCOR

* CPU: 2 x Intel E5-2637 3.50 GHz (4 cores per CPU)
* RAM: 64 GB

* The network is based on a Gigabit fiber optic cable configured to transmit standard Ethernet frames (with a payload equal to 1

500 bytes) at a maximum throughput of 1 Gb/s between the producer and consumer.
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Scensrio CPU RAM CPU - RAM Disk Network Dropped Scenario Nuraber CPU RAM CPU RAM Network Data Retrieval
1) FProducer Producer Consumer Consumer Consumer Traffic Frames )] Threads  Producer  Producer  Comsumer  Comsumer Traffic Retrieved Time

AADS-0010 1% 16GE 1% 13808 <01GB 1M % . . ; ; . .

Storage AAPS-0020 % 16GE 1% 135CE 12GE 1 M's % Retrieval AAPS-0010 ! N-Iﬁ. N-Iﬁ. N'I‘n‘ N'I‘n‘ N'I‘n‘ N'I‘n‘ <l

Metrics AADE-0030 1% 215GE 1% 13508 =Z0.1GE <1 Mhk % Metrics AAPS-0010 10 NA NA NA NA JUIEY WA <y
AADS-0040 % 25GE <1% 149 GB 04GE 1 M 0% AAPS-0010 100 13% TLT0GB 1% 20GE T M 07GB 3z
AAPE-0050 1% 26GE <1% 141068 0.1GE <1 M et - :
A4PS-0080 10% 15GE 1% 15508 18GB SMb % AAPSI0L0 ! B ','U @ % 13GB 35Abs 01GE B
ADS.A070 15 iy i tca s M by AAPS0020 10 & 1768 B WG 4¥Mp: 01GE 3
AAPS-0080 10% 26GE <1% 368 3BGE b L H L AAPS-0020 100 14% TLT0GB % 20GE 084 Mz 03GB s
A4PS-0080 1% 15GE 1% 4808 13GB IMBE % AAPEOT30 1 NA N4 N4 N4 N4 WA <l
A4PS-0100 10% 15GE <1% 361068 157 GB 47 M % , , . . ) )
AADEOII0 1% 26GE <1% 62108 17GE ThE % AAPS-0030 10 NA NA NA NA NA NA 1
AAPS-0120 10% 23 GE 3% TL1GB 35 GB 94 Mbis [t AAPS-0030 100 12% TG M 0GB 050 M 14GB 10s
AAPE-ILL0 L% 14GE <l% 604 GB 13 GE 3 Mty % AAPE0040 1 1% I g 10GE 89 b 012GB 10s
e . e b b v b AP0 W % WG 1% 18GE §MM 189G 16
AADE-0240 ¥4 23GE T T4 CE TECGE 01 Mb/s 0% AAPS-0040 100 12% TLTGE % 20GE BB M 1880CE 164z
ﬁ :EE x gj $ {5:" %‘1‘ : 1':;'0 C:; 43:&[;;1 m AADS-0050 1 1% TLT0GB 1% 18GE EIR 01GE 3z
AAPS-0T0 4 15CE 1% :-.1_1 ca ._,F_h - &7 Mbs % AAPS-0050 10 % TLT0GB 1% 20GE 02 Ma 07GB 3z
AADE-0280 1% 23GE T 560 GB 350.0GB 273 Mo's < 1% AAPS-0030 100 14% TLTGE i 20GB 004 Mh's 6.7GE iTs
AAPE-0Z00 1% 24 GE 1% MIGE 132.0GB 330 M sl AADS-0060 1 % 170 4 0GR 144 Mz 10GE 0y
AAPE-0300 T 26GE L 87.5 0GB 403.0 GB 983 ho's 9% .
AADE N0 14 15GE 12t P 0es S50 M's 15 AADS-0080 10 14% 7GR 4% 20GE 084 Mz 04GE M
AAPS0320 o 26GE 19% BT6GE 4130 GB 983 o'z 0% AAPS-0080 100 14% TL.TGE b 0GB 084 M MocE 126z
A4PE-0410 % 24GE <1% 877 GB 130 GB 33 Mbs et AARSO0TD 1 2% 17 2% 12GE 400 11GE 75
PrE P e o e e I o APS0 10 %  TL7CB % 068 UMb 13GB s
AADE-0440 17% 2:4.:,3 & 6T CE 370.0 GB 30 Whs % AARS-00TD 100 13% TLT0GB % 20GE 084 Mz 13408 17s
AAPS-0450 2% 25GB 1% %03 cB BLOGE  0Mb: "% AAPS-0080 1 b TG B MG 1Mz 13GE 1073
PR . ne o e - oy iy AAPS-0080 10 1% 78 % WG MMM 185CR 1693
AADE-0450 0% 15GE 1% 904CB 0GR 9 M a5 AAPSOIB0 100 13% 7GR b GE  0MMb:  188GB 1646s
M.PS{I-!N %4 31GE T4 808 B jEnGe 083 Mo's 8% AADS-0080 1 1% TLT0GB 1% 20GE 146\ 07GB il
AAPE-0300 10% 34GB 1% 50.7GB L0 GE BE3 M’z s AAPS-0090 10 14% pije: b MG MMM: 67GE 03
A4PE-0510 4% 36GE i 88.3 GB 1340 GB 983 ho's 7% ) )
AAPS-0520 1% 36GE b 0008 1420GB 983 Mi's 100% AAPE-0080 100 15% 7L.7GE L 0GB DMMpz  G1IGE 3Ts
AADS-0610 10% 25GE 4% 0.6 GB 140.0 GB 315 Mo's 0% AAPS-0100 1 1% 708 1% 20GB 142 M Q4GB We
ﬁ zﬂzg 4;:: ;; $ x Sf—; g 333 g :aai ﬁ: “si? AADS0100 10 14% TLT0GB 4% 20GE 084 Mz BoCE s
AT 0640 o By P oy 600 Ga 65 s agts AAPSOI0 100 1% TG b MGE UMM GHMOGE BNs
AADE-0650 T 36GE % 51 G 3400 GB 976 M 1% AAPS-0110 1 1% T.TGE 1% 20GB 1510 13GE T8
AAPS-0680 % 346G 1% BE0CB joce 930 Mu's 8% AAPS-01I0 10 13% 73768 4 20GE 04 hh's 13438 118z
pye - b s e e wam AP0 10 6%  HEGB % 2068 MMhe  LMIGE 115
AAPS-D600 1% 90GE 16% 0Ll GE 2100 GB 983 Mh's 9% AAPS-010 1 1% TiEGE 1% 20GB 1510 185G 11213
Adps 00 e 20cE s e " M0 1 1% TSGR 5% 0GB OMMy:  W73GB 1698

. ' ' ' ' ' ' ' AAPS0IN0 100 16% 7108 5% WG MM 1ETTTGB 1630M4:

AAPS-0T20 WA NA NA WA NA NA WA
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Based on collected metrics, regression lines were
calculated for the CPU load and RAM usage of the
storage server (described in Environment) in function
of the number of PV waveforms when storing/retrieving
data into/from the Archiver Appliance. A (single) PV
waveform was assumed to have the following
characteristics:

* Data points: 37 000 ((1000 + 10000 + 100000) / 3)

* Data point size: 6 bytes ((4 + 8) / 2)

* Update frequency: 7.5 Hz ((1 + 14) / 2)

The Archiver Appliance can store ~100 000 and ~33 333
PV waveforms concurrently before saturating the CPU

and the RAM, respectively.

The Archiver Appliance can serve ~847 and ~9 999
threads (i.e. people and/or applications) retrieving
data concurrently before saturating the CPU and the

RAM, respectively.
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