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RECURSO ADMINISTRATIVO PARA INABILITAGAO DE LICITANTE NO PREGAO
ELETRONICO 90025/2025 DA CAMARA LEGISLATIVA DO DISTRITO FEDERAL

ILUSTRISSIMO(A) SENHOR(A) PREGOEIRO(A) DA CAMARA LEGISLATIVA DO DISTRITO
FEDERAL

Processo Licitatorio: Pregdo Eletrénico n? 90025/2025 Objeto: Aquisicdo de solucdo de
armazenamento de dados unificado com 830TiB liquidos, 399.000 IOPS, com instalacao,
configuracdo, garantia e suporte do fabricante 24/7 por 60 meses para a Camara
Legislativa do Distrito Federal (CLDF).

Recorrente: NORDEN TECNOLOGIA LTDA, CNPJ sob n? 20.022.974/0001-83

Recorrida: DECISION SERVICOS DE TECNOLOGIA DA INFORMACAO LTDA, CNPJ
03.535.902/0009-78

Ref.: Recurso Administrativo com Pedido de Desclassificacdo da Proposta da Licitante
DECISION SERVICOS DE TECNOLOGIA DA INFORMAGAO LTDA por Descumprimento de
Itens do Edital.

NORDEN TECNOLOGIA LTDA, ja qualificada nos autos do processo em epigrafe, por seu
representante legal infra-assinado, vem, respeitosamente, perante Vossa Senhoria, com
fundamento no art. 165 e seguintes da Lei n? 14.133/2021, interpor o presente
RECURSO ADMINISTRATIVO contra a decisdao que classificou a proposta da empresa
DECISION SERVICOS DE TECNOLOGIA DA INFORMAGCAO LTDA, pleiteando a sua reforma
para que a referida proposta seja desclassificada do certame, pelas razoes de fato e de
direito a seguir expostas.

| - DA TEMPESTIVIDADE

O presente recurso é tempestivo, uma vez que interposto dentro do prazo legal
estabelecido pela legislagao vigente e pelo edital do certame, contados a partir da data
de publicagdo da decisdao que classificou a proposta da licitante recorrida.

Il - DOS FATOS

A Camara Legislativa do Distrito Federal deu inicio ao Pregdo Eletronico n2 90025/2025
para a aquisicdo de uma robusta solucdao de armazenamento de dados. Apds a fase de
lances e julgamento das propostas, a empresa DECISION SERVICOS DE TECNOLOGIA DA
INFORMACAO LTDA foi declarada classificada.
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Contudo, uma andlise pormenorizada da proposta apresentada pela referida licitante
revela o ndo atendimento a requisitos essenciais expressamente exigidos no edital,
especificamente nos itens 1.1.2.24, 1.1.2.44, 1.1.2.20 e 1.1.2.10 do Termo de
Referéncia, anexo ao instrumento convocatadrio.

A manutencdo da classificacdo da proposta da recorrida fere de morte os principios
basilares da licitagao publica, em especial o da vinculagdao ao instrumento convocatério,
do julgamento objetivo e da legalidade, conforme se demonstrara a seguir.

Il - DO MERITO RECURSAL: O NAO ATENDIMENTO AOS ITENS DO EDITAL

O edital, como lei interna da licitagdao, estabelece as regras que devem ser
rigorosamente observadas tanto pela Administracdo Publica quanto pelos licitantes. A
proposta da empresa DECISION SERVICOS DE TECNOLOGIA DA INFORMACAO LTDA
apresenta vicios insanaveis ao ndo cumprir com as seguintes exigéncias:

a) Do Descumprimento dos Itens 1.1.2.24 e 1.1.2.44:

O item1.1.2.24 do edital estabelece que todos os equipamentos devem possuir suporte
a recursos scaleout, na forma de cluster ou federagao, juntamente com outros
equipamentos da mesma linha e com os demais equipamentos entregues no objeto do
contrato (...). As funcionalidades de scaleout devem ter alta disponibilidade, e nao
perderem disponibilidade mesmo mediante a queda de uma unidade controladora de
equipamentos membros ou de um equipamento storage, salvo no caso de reconexdo
de protocolo, desde que imediata.

O item estabelece ainda que 1.1.2.44. Todos os equipamentos devem comportar uso de
file systems implantados nele, disponibilizando compartilhamentos NFS 3, NFS 4 ou
superior, SMB/CIFS e multiprotocolo (NFS + SMB/CIFS).

A redacdo dos itens é cristalina: a funcionalidade de scale-out (cluster) e a capacidade
de prover servicos de arquivo (NFS/SMB) devem estar presentes em TODOS os
equipamentos entregues.

A proposta da recorrida, no entanto, descumpriu o item, conforme inequivocamente
demonstrado na documentacdo do fabricante que anexamos ao presente recurso. A
auséncia de atendimento ao item 1.1.2.24 torna a proposta incompativel com o exigido,
ndo se tratando de mero erro formal, mas de descumprimento de uma especificacao
técnica/condicdo essencial para a plena execugdo do objeto.

A solucdo ofertada pela Recorrida, composta por 03 (trés) unidades do DELL PowerStore
9200T, possui uma limitacdo técnica intrinseca que a impede de cumprir tais requisitos
simultaneamente. Conforme documentacdo técnica do proprio fabricante, ao se
configurar um cluster com multiplos appliances PowerStore da série T, os servicos de
arquivo (NAS - Network Attached Storage, que incluem os protocolos NFS e SMB) sdo
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restritos a apenas um par de appliances, que atua como "primario" para essa finalidade.
Os demais appliances no cluster (no caso, a segunda e terceira unidade) podem ser
utilizados para expandir a capacidade de armazenamento em bloco (block storage), mas
NAO podem prover ou participar ativamente dos servicos de arquivo. Isto na pratica
limita o uso da capacidade ofertada para os servicos de NAS, ou seja, no maximo
somente um terco da capacidade ofertada podera ser utilizada para estes servigos.

Esta limitacdo é explicitamente declarada pela prépria Dell em seus documentos oficiais,
a saber:

Referéncia 1: Documento "DELL POWERSTORE: BEST PRACTICES GUIDE", disponivel em
https://www.delltechnologies.com/asset/en-us/products/storage/industry-
market/h18241-dell-powerstore-best-practices-guide.pdf, pagina 8:

Clustering is applicable to block storage resources only. While a PowerStore
T model in Unified mode can serve as the cluster&rsquo;s primary appliance,
the file resources cannot migrate to a different appliance. When deploying

multiple appliances for file access, plan to have multiple clusters.

Tradugdo livre: A clusterizacdo é aplicdvel apenas a recursos de
armazenamento em bloco. Embora um modelo PowerStore T em modo
Unificado possa servir como o appliance primario do cluster, os recursos de
arquivo ndo podem migrar para um appliance diferente. Ao implantar

multiplos appliances para acesso a arquivos, planeje ter multiplos clusters.

Referéncia 2: Documento "DELL POWERSTORE: CLUSTERING AND HIGH AVAILABILITY",

disponivel em https://www.delltechnologies.com/asset/en-

us/products/storage/industry-market/h18157-dell-powerstore-clustering-high-

availability.pdf, pagina 8:

File services only run on the primary appliance of a unified cluster. If an
appliance uses file services, ensure that the Storage Configuration field has

Unified mode selected.

Tradugao livre: Os servigos de arquivo sdao executados apenas no appliance
primario de um cluster unificado. Se um appliance utiliza servicos de
arquivo, certifique-se de que o campo Configuracdo de Armazenamento

tenha o modo Unificado selecionado.

Rua Copaiba Lote 01, Torre B, Sala 1311 - DF Century Plaza - Aguas Claras - Brasilia/DF


https://www.delltechnologies.com/asset/en-us/products/storage/industry-market/h18241-dell-powerstore-best-practices-guide.pdf
https://www.delltechnologies.com/asset/en-us/products/storage/industry-market/h18241-dell-powerstore-best-practices-guide.pdf
https://www.delltechnologies.com/asset/en-us/products/storage/industry-market/h18157-dell-powerstore-clustering-high-availability.pdf
https://www.delltechnologies.com/asset/en-us/products/storage/industry-market/h18157-dell-powerstore-clustering-high-availability.pdf
https://www.delltechnologies.com/asset/en-us/products/storage/industry-market/h18157-dell-powerstore-clustering-high-availability.pdf

/A\nordenh

Desta forma, a proposta da Recorrida falha em atender:

Ao item 1.1.2.44, pois, na configuracdao ofertada, apenas 1 dos 3 equipamentos
comportam o uso de filesystems (NFS/SMB). O segundo e terceiro equipamentos, ndo
atenderad a este requisito, tornando a solugao parcial e em desacordo com a exigéncia
de que "Todos os equipamentos" possuam tal capacidade.

Ao item 1.1.2.24: A funcionalidade de scale-out para os servigos de arquivo (NFS/SMB)
ndo se aplica a "todos os demais equipamentos entregues". Além disso, a alta
disponibilidade da funcionalidade fica comprometida. Caso o par de appliances
"primdrio" que prové os servicos de arquivo venha a falhar, ndo havera outro
"equipamento storage" no cluster capaz de assumir essa funcdo, levando a
indisponibilidade total dos servicos de NFS/SMB, o que fere a resiliéncia exigida no
edital.

Ndo obstante tal fato, durante a fase externa do pregao, em sede de questionamento,

foi perguntado o que segue:

“Esclarecimento 01: Entendemos que todos os equipamentos gue compde a

solucdo ofertada devem fornecer file systems de acordo com o descrito no

item 1.1.2.44, no modo ativo-ativo ou ativo-passivo, conforme estabelecido

no item 1.1.2.20, devendo todas as funcionalidades e protocolos estarem

disponiveis, disponibilizando compartilhamentos NES 3, NES 4 ou superior,

SMB/CIFS e multiprotocolo (NFS + SMB/CIFS).

Nosso entendimento estd correto?”

A resposta da CLDF foi Taxativa:

“Todos os equipamentos que compde a solucao ofertada devem cumprir
integralmente com os requisitos funcionais descritos, inclusive o
fornecimento de file systems, dentro dos modos descritos no Termo de
Referéncia, com disponibilidade de todos os protocolos mencionados no
termo de referéncia em todos os equipamentos.”

E cristalina a obrigatoriedade em cumprir, em todos os componentes da solugdo,
simultdaneamente, os requisitos demandados para o item 1.1.2.24 e 1.1.2.44.

O cumprimento ndo é discriciondrio. A doutrina impde o cumprimento integral dos
requisitos constantes do edital sob pena de ferir a legalidade a vinculacdo ao
instrumento convocatdrio.
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Neste diapasdo a alta disponibilidade requerida no item 1.1.2.24 ndo é meramente um
capricho, mas sim uma necessidade do ambiente que impde a obrigatoriedade de que
todos os requisitos funcionais estejam disponiveis em todos os componentes da solucao
ofertada: O que nao acontece na proposta da Recorrida.

b) Do Descumprimento do Item 1.1.2.20:

O requisito estabelecido no item 1.1.2.20 é claro ao exigir a alta disponibilidade no
equipamento e por simetria na solugdao ofertada. A proposta da empresa DECISION
descumpriu o item ao ofertar uma solugdo que ndo apresenta a alta disponibilidade
requerida para a solucdo. O ndo atendimento ao requisito de alta disponibilidade
demonstra a inadequacdo da proposta ao Termo de Referéncia.

O edital exige o que segue:

1.1.2.20. (...) a indisponibilidade de uma controladora qualquer ndo deve afetar a
disponibilidade dos servicos prestados pelo equipamento, salvas reconexdes de
protocolo de rede, desde que sejam imediatas.

Embora o equipamento individualmente possa cumprir este item, a arquitetura da
solucdo ofertada, compromete o espirito do requisito em um nivel mais amplo. A falha
completa das controladoras do appliances primario, como mencionado, levaria a perda
total dos servicos de arquivo, o que representa um ponto Unico de falha para uma
funcionalidade critica, contrariando a busca por alta disponibilidade que permeia todo
o Termo de Referéncia e desta forma se opde ao cerne do requisito do item 1.1.2.20, na
medida consoante documentagao do fabricante dell que expde o que segue:

Documento "DELL POWERSTORE: CLUSTERING AND HIGH AVAILABILITY", disponivel em

https://www.delltechnologies.com/asset/en-us/products/storage/industry-

market/h18157-dell-powerstore-clustering-high-availability.pdf, pagina 8:

File services only run on the primary appliance of a unified cluster. If an
appliance uses file services, ensure that the Storage Configuration field has

Unified mode selected.

Traducao livre: Os servicos de arquivo sdo executados apenas no appliance

primdrio de um cluster unificado. Se um appliance utiliza servicos de

arquivo, certifique-se de que o campo Configuracdo de Armazenamento

tenha o modo Unificado selecionado.

c) Do Descumprimento do Item 1.1.2.10:
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Por fim, o item 1.1.2.10 do edital imp&e a obrigacdo de atender ao limite maximo de

consumo elétrico.
O Termo de Referéncia impde um limite estrito de consumo energético:

1.1.2.10. A poténcia maxima combinada de todos os equipamentos

entregues deve ser de até 4.600W em cenario de pico a 26°C.

A andlise da proposta da recorrida evidencia que a DECISION descumpriu o item. O
descumprimento desta exigéncia vicia a proposta, tornando-a passivel de
desclassificagao.

A documentacdo apresentada pela Recorrida para comprovacdo deste item é
manifestamente falha e omissa. O documento anexado, intitulado "CLDF - PE
90025_2025 - SIZER.pdf", gerado pela ferramenta de dimensionamento do fabricante,
falha em apresentar a informacao crucial exigida: a poténcia de pico em Watts (W). Na
pagina 9 do referido documento, a Unica informacdo relacionada é um parametro
genérico de "consumo" (consumption), que ndo atende ao requisito editalicio.

Agravando a omissao, o mesmo documento apresenta um valor de pico (PEAK) de 165A
(Amperes). Tal valor é flagrantemente equivocado e impraticdvel para um ambiente de
data center, pois, ao ser convertido para Watts (considerando a tensdo de entrada
declarada de 230V), resultaria em 37950 wattsm, uma demanda energética muito
superior a capacidade das unidades de distribuicio de energia (PDUs) padrao,
demonstrando a imprecisdo e a inadequacdo da comprovacdo apresentada.

A informacdo correta é publicamente acessivel e pode ser extraida da ferramenta oficial
de dimensionamento do fabricante (EIPT - Enterprise Infrastructure Planning Tool)
https://www.dell.com/calc, mas foi deliberadamente omitida pela licitante.

Nela, é possivel identificar o produto ofertado PowerStore 9200 sob o catalogo
“storage”, assim como a gaveta de expansao “NVMe”, conforme imagem a seguir:
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Product Catalog [

Search Catalog Add Blackbox Product

MNetworking

Powerstore |

Dell EMC PowerStore 252 5 DAE

Dell EMIC PowerStore 9000

Dell EMC PowerStore 7000

Dell EMC PowerStore S000

Dell EMIC PowerStome 3000

Dell EMC PowerStore 10030

Dell EMC PowerStore S00

Dell EMIC PowerStore 1200

Dell EMC PowerStore 5200

Dell EMIC PowerStore 3200

Dell EMC PowerStore 9200

Dell EMC PowerStomne 24x2 5 NWVMe Expansion Enclosur
Dell EMC Networking S5248F-0M Trident

Dell EMIC Networking S47148F /T Trident

Para obter o calculo da poténcia de PICO, é possivel configurar os produtos conforme a
proposta apresentada pela RECORRIDA, assim como estabelecer o parametro “full load”
que é, de fato, a poténcia de PICO conforme exigéncia deste edital.

Observa-se ainda que o parametro de temperatura pode ser selecionado para ABAIXO
de 262C e entre 262C e 3529C. O item em questdo é cristalino ao requisitar a poténcia de
PICO em exatos 262C, ou seja, para que o calculo seja correto temos que escolher a faixa
entre 262C e 352C. De qualquer forma, ambos os casos foram considerados.

CONSUMO ELETRICO Powerstore 9200T - CENARIO ABAIXO DE 262C
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Conhgure : Dell EMC PowerStore 9200

Workkssd

Power Calculations

Input Fower
Input VA
Workicad Ful ]

Power Supely Capacty

Input Curént

Weight
Chassis Sze

Ambieer: Tempersture Balow 26°C

CONSUMO ELETRICO “GAVETA” DE EXPANSAO Powerstore NVMe - CENARIO ABAIXO DE

As poténcias obtidas, conforme as imagens acima, foram as seguintes:

* PowerStore 9200T - 1493,6 watts
* Gaveta NVMe - 469,3 watts

Portanto, obtém-se a poténcia total de 1962,9 watts POR EQUIPAMENTO OFERTADO,
ou ainda, 5888,7 watts para temperaturas ABAIXO de 269C, considerando as trés
unidades contidas na proposta.

Porém, conforme ja apontado anteriormente, a ferramenta permite selecionar a faixa
gue contém a temperatura de operacdo requisitada por este edital, ou seja, de exatos
26°C.
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Os resultados obtidos foram os seguintes:

CONSUMO ELETRICO POWERSTORE 9200T - CENARIO 26°C

Conilfigure : Dell EMC PowerSione 9200

Sendo assim, a solucdo ofertada, composta por 03 (trés) unidades do equipamento DELL
PowerStore 9200T e 3 (trés) gavetas de expansdo, possui uma poténcia combinada em
cenario de pico de 6.819 watts para operacao em exatos 262C

Nesta mesma ferramenta é também possivel exportar os resultados obtidos, nos
formatos EXCEL ou JSON, os quais anexamos, tanto em formato gerado pela prépria
ferramenta (extensao XLS), conforme os documentos anexados “RELATORIO CONSUMO
3X9200T 26C.xIs” e “RELATORIO CONSUMO 3X9200T ABAIXO DE 26C.xIs”. Também foi
gerado por nds, os PDFs correspondentes: “RELATORIO CONSUMO 3X9200T 26C.pdf” e
“RELATORIO CONSUMO 3X9200T ABAIXO 26C.pdf”".
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& ason [ ExceL

Por fim, conclui-se que as poténcias de PICO, em qualquer KUm dos dois cendrios
apresentados, excedem o estipulado por este edital, pois apresentam valores que
chegam a exceder em mais de 48% o limite maximo de 4 600W.

O descumprimento deste requisito ndo é um mero detalhe_técnico, mas um fator critico
para a infraestrutura do datacenter, impactando o planejamento de capacidade elétrica,
refrigeragao e cust_oS operacionais. Portanto, a proposta da Recorrida deve ser
desclassificada também por violar frontalmente o item 1.1.2.10 do Termo de Referéncia.

IV - DO DIREITO E DA JURISPRUDENCIA APLICAVEL

A decisdo que mantém proposta em desacordo com o edital ndo representa simples
desacerto pontual na marcha procedimental. Revela, isto sim, a ruptura de um nticleo
dogmatico do Direito Administrativo das licitagdes: a conjugagao necessaria entre
vinculagdo ao instrumento convocatério e julgamento objetivo, pilares sem os quais se
desfaz a promessa de igualdade, previsibilidade e impessoalidade. que legitima o
certame.

A matéria é tdo assente que a reproducdo literal de julgados se torna dispensavel.

Ao longo do tempo, a pratica jurisdicional e de controle consolidou diretrizes que hoje
integram o patrim6nio comum da Administragao Publica: requisitos técnicos essenciais
nao se relativizam, parametros de julgamento nao se flexibilizam, desconformidades
materiais ndo se saneiam.
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Nessa ordem de ideias, a forca normativa do edital ndo se reduz a um roteiro
administrativo. Ele é a moldura juridica do certame e opera como norma concreta de
aplicacdo imediata, impondo conduta tanto ao gestor quanto aos particulares.

Onde o edital estabelece condigdes técnicas objetivas, ndo ha espaco para arranjos
interpretativos que diluam sua intensidade, nem para acomodagdes pragmaticas sob o
pretexto de adequacgdo funcional.

A Administracdo age segundo a lei e, no ambiente licitatério, age também segundo o
edital. Afastar um comando editalicio essencial é afastar a prdpria legalidade que
sustenta a contratagao.

A experiéncia administrativa consolidou ainda uma distin¢dao incontornavel entre falhas
formais sanaveis e incompatibilidades substanciais.

As primeiras, de natureza meramente instrumental, admitem correcao sem afetar a
esséncia do julgamento.

As segundas, por incidirem sobre requisitos nucleares do objeto e do desempenho
esperado, sdo insuscetiveis de convalidagdo, pois a sua tolerdncia converte a
competicdao em ficcao.

O que ndo atende ao nucleo do edital ndo disputa em igualdade, falseia a comparacgao
entre propostas e viola a isonomia material entre licitantes.

Por isso, praticas reiteradas de controle e decisdes formadoras de entendimento
vedaram, de modo categoérico, certas vias de escape usuais: ndao se admite promover,
apos a fase de propostas, a transagao do objeto com reducao velada de escopo técnico;
nao se admite substituir a medigdo objetiva por juizos de conveniéncia; ndo se aceita
gue a Administracao releia clausulas cristalinas para acomodar solugao desconforme.

Este conjunto de orientagdes cristalizou a técnica do cotejo objetivo, isto &, a
comparacao estrita entre o que o edital exige e o que a proposta entrega, por meio de
prova técnica idonea e verificavel.

Com efeito, a objetividade ndo é ornamento metodoldgico, mas instrumento de tutela
do interesse publico primario: protege o erdrio ao evitar contratacdes inadequadas,
preserva a competitividade ao impedir privilégios e assegura a seguranca juridica ao
impor previsibilidade.

Sempre que a Administracdo, ciente de desconformidades materiais, opta por insistir
em proposta incompativel, ela abandona o regime de certeza que constitui a razao de
ser do procedimento competitivo e se expde a nulidades inevitaveis.
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Também por isso se firmou, de modo incontroverso, a vedacdao a sobreposicao do
critério teleoldgico sobre o critério normativo quando este ultimo é claro.

A finalidade publica ndo é licenca para transigir com o que o edital exigiu, mas comando
para cumpri-lo com rigor.

Finalidades nao corrigem insuficiéncias técnicas. O caminho correto, quando a proposta
nao atende ao nucleo do requisito, é desclassificar a proposta e prosseguir com a ordem
classificatdria, preservando a legitimidade do certame.

Por fim, importa recordar que a motivagao administrativa ndo pode converter o que é
descumprimento objetivo em conformidade por mera declaragao. Motivagao qualifica
a decisdo, mas nao transmuta fatos técnicos, nem reduz exigéncias que o préprio edital
erigiu como condi¢ao de aceitabilidade.

A Administracdo, diante de desconformidades centrais demonstradas por
documentacdo do proprio fabricante e por elementos técnicos verificaveis, tem o
poder-dever de exercer a autotutela, corrigindo o rumo do procedimento.

E o que se espera quando o processo licitatério alcanga o ponto de encruzilhada entre
rigidez normativa e acomodacao indevida: a escolha pela legalidade estrita, que é a
escolha pela legitimidade.

Em sintese, ndo se cuida de debate hermenéutico sofisticado, mas de aplicacao direta
de regras de conhecimento geral e carater vinculante: edital como lei interna do
certame; julgamento por critérios objetivos; impossibilidade de  convalidar
desconformidade material; necessidade de motivacdo idénea ancorada em prova
técnica; e dever de autotutela quando o quadro probatdrio elimina qualquer duvida
razoavel.

A luz dessas diretrizes consolidadas, a manutencdo de proposta que ndo satisfaz os
requisitos essenciais do instrumento convocatoério é juridicamente inviavel e deve ser
afastada, sob pena de comprometer a prépria integridade do procedimento licitatdrio.

V — SANEAMENTO FINAL DAS QUESTOES E DO ATO DE ESCOLHA: CUMPRIMENTO DO
DEVER OU RESPONSABILIZAGAO PESSOAL

1. Saneamento técnico-probatdrio. As provas técnicas oficiais consolidam que a
arquitetura PowerStore T em cluster unificado nao atende, simultaneamente,
aos itens 1.1.2.24 (scale-out/HA entre equipamentos) e 1.1.2.44 (file systems e
protocolos em todos os equipamentos).

A propria Dell registra, de modo expresso que, em cluster unificado, “file services
only run on the primary appliance”, e que a clusterizacdo se aplica apenas a
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recursos de bloco, ndo havendo migracdo de recursos de arquivo entre
appliances (“file resources cannot migrate to a different appliance”).

Em termos praticos: NAS permanece restrito ao appliance primdrio do cluster, o
gue contraria a exigéncia editalicia de file services e protocolos em todos os
equipamentos e inviabiliza failover de NAS entre equipamentos do cluster.

2. Poténcia maxima combinada (item 1.1.2.10, pico a 26 °C). A ficha técnica do
fabricante (PowerStore 3.0) informa, para 26 °C: PowerStore 9200T = 1.597 W
(max.); expansdao NVMe ENS24 = 470 W (max.). Cada conjunto “appliance +
gaveta” = 2.067 W; trés conjuntos = 6.201 W (acima do limite de 4.600 W).

Em 40°C:1.919,4 W + 636 W = 2.555,4 W por conjunto; trés = 7.666,2 W.

Trata-se de incompatibilidade objetiva com o item 1.1.2.10, demonstravel
exclusivamente por datasheet oficial.

3. Julgamento objetivo e vinculacdo ao edital.

Com os requisitos claros (TR + “Esclarecimento 01”) e a prova técnica idonea, a
manuten¢dao de proposta incompativel viola os principios do julgamento
objetivo e da vinculagdo ao edital, como reiteram as Orientagdes e
Jurisprudéncia do TCU e a jurisprudéncia do STJ (o edital é “lei interna do
certame”, vinculando Administragado e licitantes).

4. Ato final de escolha e responsabilizacdo pessoal (LINDB, art.28). Com as
nao-conformidades objetivas acima e a ciéncia formal proporcionada por este
recurso, eventual insisténcia na manutencdo do julgamento deixa a esfera do

erro escusavel e ingressa no campo do “erro grosseiro”, hipotese de

responsabilizacdo pessoal prevista no art. 28 da LINDB.

O Decreto 9.830/2019, ao disciplinar a LINDB, delimita o instituto e ndo afasta a
responsabilizagdao quando o contexto probatério elimina duvida razoavel sobre a
ilegalidade. O caminho seguro, juridica e institucionalmente, é o exercicio do
poder-dever de autotutela, com a IMPRESCINDIVEL reforma do ato para
desclassificar a proposta incompativel.

VI - DO EFEITO SUSPENSIVO (ART. 168 DA LEI 14.133/2021)

1. Previsdo legal expressa e automdtica. A Lei 14.133/2021, art. 168, dispde
textualmente: “o recurso e o pedido de reconsideragao terao efeito suspensivo
do ato ou da decisdo recorrida até que sobrevenha decisdo final da autoridade
competente”.
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2. E, pois, efeito suspensivo ex lege, independente de deferimento especifico, que
incide desde a interposi¢do até a decisao final.

3. Racionalidade do periculum in mora publico. Em licita¢Ges, o efeito suspensivo
evita a consolidagdo de atos potencialmente ilegais, p. ex., contrata¢do/ordens
de fornecimento, antes do julgamento recursal, preservando a legalidade, a
isonomia e o interesse publico, além de mitigar risco de responsabilizagao
pessoal (LINDB, art. 28) caso a Administragdao venha a executar ato e, adiante,
reconheca a nulidade.

4. Compatibilizacdo com a marcha processual.

A luz do art. 168, solicita-se que qualquer ato subsequente que pressuponha a
eficacia do julgamento ora impugnado aguarde o desfecho do recurso, inclusive
eventuais providéncias contratuais/administrativas acessdrias, sob pena de

frustracao do prdprio efeito suspensivo legal.

VIl — DOS PEDIDOS FINAIS
Diante do exposto, requer-se:

1. Conhecimento do Recurso Administrativo, por tempestivo e formalmente apto,
com reconhecimento do efeito suspensivo ex lege, desde ja, na forma do art. 168
da Lei 14.133/2021;

2. Diligéncia técnica pela propria Administracdo, com metodologia explicita e
juntada das paginas pertinentes do datasheet oficial, para replicar os calculos de
poténcia a 26 °C (item 1.1.2.10), considerando PowerStore 9200T (1.597 W) e
ENS24 (470 W), e apurar a poténcia combinada de trés conjuntos, bem como o
cenario de 40 °C (1.919,4 W + 636 W);

3. No mérito, a reforma do julgamento para DESCLASSIFICAR a proposta da
DECISION SERVICOS DE TECNOLOGIA DA INFORMACAO LTDA, por
descumprimento objetivo dos itens 1.1.2.24, 1.1.2.44, 1.1.2.20e 1.1.2.10do TR
(NAS restrito ao appliance primario; inexisténcia de scale-out de NAS entre
equipamentos; poténcia combinada acima do limite), em observancia aos
principios do julgamento objetivo e da vinculacdo ao edital;

4. A convocacao do proximo licitante na ordem classificatéria, com regular
prosseguimento do certame;

5. Subsidiariamente (caso ndo acolhida a desclassificagdo): a anulagdo do
julgamento, com retorno a fase de avaliacdo para reanalise estritamente objetiva
e integral observancia do TR e do “Esclarecimento 01”;
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6. A motivacdo clara e completa do decisum e a intimacdao formal das partes,
mantido o efeito suspensivo até a decisdo final da autoridade competente
(art. 168, Lei 14.133/2021).

7. Ajuntada, como anexos probatdrios minimos, de:
7.1. Dell — Clustering and High Availability (trecho que consigna que os servicos
de arquivo operam apenas no appliance primario do cluster unificado);
7.2. Dell — Best Practices Guide (trecho que afirma que a clusterizagao é
aplicdvel apenas ao bloco e que recursos de arquivo ndo migram

entreappliances);
7.3. Dell — PowerStore 3.0 Spec Sheet (tabelas de 26 °C/40 °C para 9200T e
ENS24);

7.4. Cépia dositens 1.1.2.10, 1.1.2.20, 1.1.2.24, 1.1.2.44 do TR e do
“Esclarecimento 01”.

VIl - DAS PROVIDENCIAS NAS DEMAIS ESFERAS (SE NECESSARIO E PROPORCIONAL)

Sem carater intimidatério, mas por dever de prudéncia e coeréncia com a LINDB,
registra-se que a_eventual manutencdo de proposta incompativel, apds a ciéncia
destas provas técnicas oficiais e dos parametros legais, caracteriza erro grosseiro
(LINDB, art.28) e podera ensejar: (i) MEDIDAS JUDICIAIS CABIVEIS para
suspensdo/anulacdo do ato; (ii) REPRESENTACAO AO TRIBUNAL DE CONTAS
COMPETENTE; e (iii) COMUNICACOES DISCIPLINARES PARA APURACAO.

O melhor caminho continua sendo a autotutela (anulacao/reforma), solucdo que
resguarda a Administracdo, o interesse publico e seus agentes.

Nestes termos, pede deferimento.

Brasilia-DF, 29 de setembro de 2025.
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Executive summary

Executive summary

Overview This white paper describes the fully redundant hardware and high-availability features that
are available on Dell PowerStore. These features are designated to withstand component
failures in the system and in the environment, such as network or power failures. If an
individual component fails, the storage system can remain online and continue to serve
data. The system can also withstand multiple failures if they occur in separate component
sets. After the administrator is alerted about the failure, they can order and replace the
failed component without any impact.

Audience This document is intended for IT administrators, storage architects, partners, and Dell
Technologies employees. This audience also includes any individuals who evaluate,
acquire, manage, operate, or design a Dell networked storage environment using
PowerStore systems.

Revisions Date Description
April 2020 Initial release: PowerStoreOS 1.0.0
September 2020 Updates to high availability section; other minor updates
April 2021 PowerStoreOS 2.0.0 updates
January 2022 PowerStoreOS 2.1.0 updates; template update
April 2022 PowerStoreOS 2.1.1 updates
July 2022 PowerStoreOS 3.0 updates
August 2022 Minor correction in the ‘Distributed sparing’ section
October 2022 PowerStoreOS 3.2 updates
We value your Dell Technologies and the authors of this document welcome your feedback on this
feedback document. Contact the Dell Technologies team by email.

Author: Jonathan Tang, Ryan Meyer

Note: For links to other documentation for this topic, see the PowerStore Info Hub.

Introduction
Document Having constant access to data is a critical component in any modern business. If data
purpose becomes inaccessible, business operations might be affected and can potentially cause

revenue loss. Because of this, IT administrators are tasked with ensuring that every
component in the data center has no single point of failure. This white paper details how
to cluster PowerStore systems and describes the high availability features that are
available on the PowerStore system. PowerStore is designed for 99.9999% availability
(based on the Dell Technologies specification for PowerStore, April 2020; actual system
availability might vary).
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overview

Terminology

Introduction

PowerStore achieves new levels of value, flexibility, and simplicity in storage. It uses a
container-based microservices architecture, advanced storage technologies, and

integrated machine learning to unlock the power of your data. It is a versatile platform with
a performance-centric design that delivers scale-up and scale-out capabilities, always-on

data reduction, and support for next-generation media.

PowerStore brings the simplicity of the public cloud to on-premises infrastructure,
streamlining operations with an integrated machine learning engine and seamless
automation. It offers predictive analytics to easily monitor, analyze, and troubleshoot the
environment. PowerStore is highly adaptable, providing the flexibility to host specialized

workloads directly on the appliance and modernize infrastructure without disruption. It also

offers investment protection through flexible payment solutions.

The following table provides definitions for some of the terms that are used in this

document.
Table 1. Terminology
Term Definition
Appliance Solution containing the base enclosure and any attached

expansion enclosures.

Base enclosure

Used to reference the enclosure containing both Nodes (Node
A and Node B) and 25x NVMe drive slots.

Cluster

One or more appliances in a single grouping and management
interface. Clusters are expandable by adding more appliances
to the existing cluster, up to the allowed amount for a cluster.

Expansion enclosure

Enclosures that can be attached to a base enclosure to
provide additional storage.

Fibre Channel (FC) protocol

A protocol used to perform Internet Protocol (IP) and Small
Computer Systems Interface (SCSI) commands over a Fibre
Channel network.

File system

A storage resource that can be accessed through file-sharing
protocols such as SMB or NFS.

Internet SCSI (iISCSI)

Provides a mechanism for accessing block-level data storage
over network connections.

Intra-cluster Management
(ICM) Network

An internal management network that provides continuous
management connectivity between appliances in the
PowerStore cluster.

Intra-cluster Data (ICD)
Network

An internal network that provides continuous storage
connectivity between appliances in the PowerStore cluster.

Network-attached storage
(NAS) server

A virtualized network-attached storage server that uses the
SMB, NFS, FTP, and SFTP protocols to catalog, organize, and
transfer files within file system shares and exports. A NAS
server, the basis for multitenancy, must be created before you
can create file-level storage resources. NAS servers are
responsible for the configuration parameters on the set of file
systems that it serves.

Dell PowerStore: Clustering and High Availability

5



Introduction

Term

Definition

Network File System (NFS)

An access protocol that allows data access from Linux/UNIX
hosts on a network.

Node

Component within an appliance that contains processors and
memory. Each appliance consists of two nodes.

NVMe over Fibre Channel
(NVMe/FC)

Protocol used to perform Non-Volatile Memory Express
(NVMe) commands over a Fibre Channel network.

NVMe over TCP (NVMe/TCP)

Protocol used to perform Non-Volatile Memory Express
(NVMe) commands over an Ethernet network.

PowerStore Command Line
Interface (PSTCLI)

An interface that allows a user to perform tasks on the storage
system by typing commands instead of using the Ul.

PowerStore Manager

An HTMLS5 user interface used to manage PowerStore
systems.

PowerStore T model

Container-based storage system that is running on purpose-
built hardware. This storage system supports unified (block
and file) workloads, or block-optimized workloads.

PowerStore X model

Container-based storage system that is running inside a virtual
machine that is deployed on a VMware hypervisor. In addition
to the block-optimized workloads that this storage system
offers, it also allows users to deploy applications to be
deployed directly on the array.

Representational State
Transfer (REST) API

A set of resources (objects), operations, and attributes that
provide interactive, scripted, and programmatic management
control of the PowerStore cluster.

Server Message Block (SMB)

A network file sharing protocol, sometimes referred to as CIFS,
used by Microsoft Windows environments. SMB is used to
provide access to files and folders from Windows hosts on a
network.

Snapshot

A point-in-time view of data stored on a storage resource. A
user can recover files from a snapshot, restore a storage
resource from a snapshot, or clone the snapshot to provide
access to a host.

Storage Policy Based
Management (SPBM)

Using policies to control storage-related capabilities for a VM
and ensure compliance throughout its life cycle.

Volume

A block-level storage device that can be shared out using a
protocol such as iSCSI or Fibre Channel.

vSphere Virtual Volumes
(vVols)

A VMware storage framework that allows VM data to be stored
on individual Virtual Volumes. This ability allows for data
services to be applied at a VM-level of granularity and
according to SPBM. Virtual Volumes can also refer to the
individual storage objects that are used to enable this
functionality.

vSphere API for Array
Integration (VAAI)

A VMware API that improves ESXi host utilization by offloading
storage-related tasks to the storage system.

vSphere API for Storage
Awareness (VASA)

A VMware vendor-neutral API that enables vSphere to
determine the capabilities of a storage system. This feature
requires a VASA provider on the storage system for
communication.
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Clustering

Clustering

Overview Every PowerStore appliance is deployed into a PowerStore cluster. There is a minimum of
one PowerStore appliance and a maximum of four PowerStore appliances that you can
configure in the cluster. You can create a cluster made up of all PowerStore T model
appliances or all PowerStore X appliances, but you cannot mix appliances with both
models in the same cluster. When a multi-appliance cluster is deployed, you can perform
this task during the initial configuration process or add appliances to an existing cluster.
You can scale down PowerStore clusters by removing appliances from an existing cluster.
As of PowerStoreOS 3.2, multi-appliance clustering for PowerStore X appliances is no
longer supported.

Clustering PowerStore appliances can provide many benefits:

e Easy scale-out to increase CPU, memory, storage capacity, and front-end
connectivity

¢ Independent scaling of storage and compute resources
e Centralized management for multi-appliance cluster
e Automated orchestration for host connectivity

¢ Increased resiliency and fault tolerance

Consider the example shown in the following figure. Users can scale out appliances with
different model numbers to create a four-appliance cluster. Besides the scale-out benefit,
each appliance can scale up with different numbers of expansion enclosures. For
example, each appliance that is shown has a different number of expansion enclosures
attached. Finally, each appliance in the cluster can have different media types. For
example, the PowerStore 1000T model could have NVMe SCM drives, while the
PowerStore 3000T, 5000T, and 7000T models could have NVMe SSD drives. This flexible
scale-out and scale-up deployment gives customers the ability to grow their clusters with
no dependence on the model number, drive count, or even drive type.

PowerStore

Manager
T
PowerStore PowerStore PowerStare PowerStore
7000T
Base Enclosure Feriied
IR TRNGE W, =—
Expansion W AR some
Enclosure = = ~ ExtraDiives
T ——
Clusters Scale-Out with Appliances Ac[:;;?tafg:q

Figure 1. Multi-appliance cluster

Requirements
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Primary
appliance

Ensure that the PowerStore systems are cabled correctly by referencing the PowerStore
Quick Start Guide on dell.com/powerstoredocs. Each node in every appliance that is a
part of a PowerStore cluster must communicate to other nodes through the bonded ports
(see the following figure). The network that allows the nodes to communicate to each
other is an internal network named the Intra-cluster Management (ICM) and Intra-cluster
Data (ICD) networks. In multi-appliance PowerStore clusters, the ICM and ICD networks
communicate through the top-of-rack switch network with untagged VLAN network
packets that have auto-generated IPv6 addresses. All appliances in the cluster should be
in the same rack or multiple racks in the same data center. If PowerStore appliances span
multiple switches, ensure that the untagged network (or native VLAN) is configured on the
switch ports and are shared across the switches. Deploying a cluster in different buildings
but on the same campus, also known as stretched clusters, is not supported. For single-
appliance clusters, starting in PowerStoreOS 1.0.2, the ICM network communicates
through the backplane within the appliance instead of through the top-of-rack switch. In
PowerStoreOS 3.0 single-appliance clusters, both the ICM and ICD networks
communicate through the backplane of the appliance. By moving these networks away
from the top-of-rack switch, single-appliance PowerStore T systems can be deployed with
minimal top-of-rack switch configuration.

B \' === === ol egErE
o | | e B || ] ¢
s °°°Waey P e M

Al

Figure 2. Back view of PowerStore appliance

Each cluster has a primary appliance which is the first appliance that is selected during
the initial configuration. For PowerStore T model appliances, the primary appliance can be
configured in unified mode or block-optimized mode during the initial configuration
process. Starting in PowerStoreOS 2.0, the primary appliance is automatically selected by
the operating system for Block-optimized clusters.

The following figure shows an example of an appliance with unified mode selected. File
services only run on the primary appliance of a unified cluster. If an appliance uses file
services, ensure that the Storage Configuration field has Unified mode selected. If an
appliance only uses block workloads such as iSCSI, FC, NVMe/TCP, or NVMe/FC,
ensure that the Storage Configuration has Block Optimized mode selected.

Note: You cannot change the configuration type (Unified or Block Optimized) of an appliance after
the cluster is configured.

Dell PowerStore: Clustering and High Availability
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Initial
configuration

Clustering

Cluster Details

Specity a friendly name for the cluster and optionally select additional appliances to be included as part of the cluster
Cluster Name

DemoCluster
Primary Appliance

PowerStore 30007

- Tag: F

d 1320685)

Storage Configuration: o
@ Unified Block Optimized

Additional Appliances

Select up to 3 additional appliances to include in the cluster.

SELECT ADDITIONAL APPLIANCES

Figure 3. Unified storage configuration

When completing the Initial Configuration Wizard, the PowerStore system scans for other
appliances on the network. If there are multiple types of PowerStore T model or
PowerStore X model appliances on the network, the wizard only displays the PowerStore
model that is initially selected. For example, if a PowerStore T model is selected as the
primary appliance, only PowerStore T model appliances will be displayed. To add extra
appliances to the cluster, click the Select Additional Appliances button. The resulting
view shows all available appliances that are eligible to be a part of the cluster.

The following figure shows an example of selecting a multi-appliance cluster. There are
no PowerStore X model appliances available for selection because a PowerStore T model
appliance was selected as the primary appliance. For more information about the
discovery process, see the document PowerStore: Introduction to the Platform.

Dell PowerStore: Clustering and High Availability

9


https://infohub.delltechnologies.com/section-assets/h18149-dell-emc-powerstore-platform-introduction

Clustering

Initial Configuration
Cluster Details
“huster Datads
b - L specily a friendly name for the duster and optionally select additional appliances to be included a5 part of (he cluster
Chuster Name
DemoCluster
Primary Appliance
PowerStore 3000T
Storage Configuration: @@
@ Unitied Block Optimized
Additional Appliances
Select up to 3 additional appliances to include in the cluster
PowerStore 1000T PowerStore 1000T PowerStore
2B
CAMNCEL NEXT

Figure 4. Multi-appliance selection

PowerStore T cluster

Below are some general guidelines to consider when creating a multi-appliance
PowerStore T cluster for the first time. Unified mode and block-optimized mode are
detailed in the following sections of the white paper.

e The final cluster size cannot exceed four appliances.

e You can only select healthy and uninitialized appliances.

e Each appliance is configured synchronously starting with the primary appliance.
e Only the primary appliance can be in unified mode if selected.

e All additional appliances are automatically rebooted into a block-optimized
configuration when added into a cluster.

e The appliances must be able to communicate with each other with untagged VLAN
and IPv6 addresses on the bonded interfaces of the PowerStore system.

e The system bonds of all appliances should be on the same native VLAN.

Unified cluster

When setting up a cluster for the first time, determine if the cluster will use file services. If
a decision has not been made, we recommend deploying a unified cluster to provide the
most flexibility in the future. As mentioned in Primary appliance, services only run on the
primary appliance of a unified cluster. If other appliances are configured in the cluster,
those appliances are deployed in a block-optimized configuration.

The following figure shows an example of creating a multi-appliance cluster. The primary
appliance is set to unified, and the other appliances are rebooted into a block-optimized
configuration.
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Initial Configuration X

Cluster Details

Cluster Details
L Spacify a friendly name for the cluster and optionally sclect additional appliances to be included as part of the cluster

Cluster Nama

DemoClustor

o Appliance Reboot Required

The 2 seiected additional appliances need to reboat, which could take

soveral minutes to completa. Do not close the browser

CANCEL REBDOT

Powerf:tor! 1000T PowerStore 100.‘:"' Powersltare
. z e Tog

Service Tag
W 320685)
Uinee

CANCEL NEXT
Figure 5. Reboot non-primary appliances to block optimized configuration

If file services are not used, you can configure a cluster to be block optimized to deliver
the highest possible block performance. The following figure shows an example of a multi-
appliance cluster that will be configured as block optimized. The primary appliance is set
to block optimized configuration. This means that all the appliances that are selected must
be automatically rebooted into a block-optimized configuration before the cluster can be
configured.

Note: You cannot change the configuration type (unified or block optimized) of the cluster after the
cluster is configured.
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Add appliance

Appliance Reboot Required

Enabiling the "Block Optimized” option requires the 3 selected appliances to
reboot

During this process, you will be logged out of the current PowerStore
Manager session, and will then need to take the following actions:

Ensure any previous instances of the PowerStore Manager are closed.
Ensure any previous instances of the PowerStore Discovery Utility are
closed.

Wait approximately 10 minutes for the appliances to reboot.

Launch the PowerStore Discovery Utility again to locate and re-select the
required appliance.

. When redirected to the PowerStore Manager, use the previous
information you provided to complete the configuration:

]

AW

w0

+ Cluster Name: DemoCluster

« Selected additional appliances
« PowerStore 7000T, Service Tag:
« PowerStore 1000T, Service Tag:”

CANCEL REBOOT

Figure 6. Reboot all appliances in block-optimized cluster

PowerStore X cluster

Below are some general guidelines to consider when creating a multi-appliance
PowerStore X' cluster for the first time.

e The final cluster size cannot exceed four appliances.
e The user can only select healthy and uninitialized appliances.
o Each appliance is configured synchronously starting with the primary appliance.

e The appliances must be able to communicate with each other with untagged VLAN
and IPv6 addresses on the bonded interfaces of the PowerStore system.

e The first two ports of the 4-port card of all appliances should be on the same native
VLAN.

PowerStore allows scaling a cluster, scaling up and scaling out independently. To add
more capacity, scale up by adding expansion enclosures. To add compute, memory, and
connectivity, scale out by adding appliances to an existing cluster. You can add an
appliance using the PowerStore Manager, REST API, and PSTCLI.

Consider these general guidelines when adding appliances to an existing cluster:
e The final cluster size cannot exceed four appliances.
¢ You can only add uninitialized appliances.
e You can only add one appliance at a time.

e The new appliance and the existing cluster must be in a healthy state.

" As of PowerStoreOS 3.2, multi-appliance clustering for PowerStore X appliances is no longer
supported.

Dell PowerStore: Clustering and High Availability
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e All appliances must be able to communicate with each other using untagged VLAN
and IPv6 addresses on the system bond of the PowerStore system.

e The system bonds of all appliances should be on the same native VLAN.

Selecting the appliance

PowerStore Manager simplifies adding an appliance into an existing cluster. The following
figure shows an example of adding an appliance into an existing cluster. To add the
appliance, go to the Hardware page and click the Add button. This action presents the
available unconfigured appliances that can be added. If you are adding a PowerStore T
model to the cluster, the appliance automatically reboots into the block-optimized
configuration. For PowerStore clusters running PowerStoreOS 3.0 and later, any
unconfigured appliances being added to that cluster automatically sync to the same
version of PowerStoreOS that is running on the cluster. Users are prompted to click the
“Synchronize” button after selecting the unconfigured appliance. When the
synchronization is complete, users can then continue with the Add Appliance wizard to
add unconfigured appliances. When adding an appliance, the unconfigured appliance
must be within one major release (N-1 or N+1) in order for the software to sync.

D<AL PowerStore | DemoCluster

S8 Dashboard P Monitoring  [J Compute~ [ Storage~ ) Protection~

Hardware
APPLIANCES CLUSTER FE PORTS
MORE ACTIONS ~
[] Name ? Alerts Model Service Tag
(] B Appliance A & PowerStore 3000 DemoDST
g= Appliance B -- PowerStore 500T DemoDST

Figure 7. How to add an appliance

Configuring IP addresses

After you select an appliance, extra IP addresses must be added to the cluster if none are
available. There are two methods for adding additional IP addresses. For example, Figure
8 and Figure 9 show how to add IP addresses during the Add appliance workflow. In this
example, a single PowerStore T model appliance is being added to the cluster. For cluster
expansion, you must add three more management IP addresses and two storage IP
addresses (not pictured below) to expand the cluster. Click Add Network IPs to supply
new IP addresses for their management or storage networks.

Dell PowerStore: Clustering and High Availability
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The alternative method for adding IP addresses is to go to Settings > Networking >

Network IPs. The following figure shows an example of this page. A user can reserve a
range of extra IP addresses where the PowerStore system might initially use only a small

set of those addresses.
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Figure 10. How to add IPs from the Settings page

In the Add Appliance > Summary page, perform a network validation check before
starting the Add Appliance job. Warnings or errors might be displayed after the network
validation check is performed. We recommend addressing warnings before beginning a
cluster creation, but you can bypass the warnings. However, if there are any errors, you
must correct them before starting the Add Appliance job. If the errors are not addressed,
users are blocked from starting a cluster-creation job. Figure 11 shows an example of the
Summary page where you can validate the network.

Add Appliance »

VALIDATE

NCEL BACK ADD APPLIANCE

Figure 11. Add appliance network validation

Review the job

After you complete the Add Appliance wizard, a new job is created. To see more details
about the job, click the Jobs icon in the top-right area of PowerStore Manager. Figure 12
shows an example of an Add Appliance job that is running in the background. This job
allows you to perform other tasks in PowerStore Manager while the Add Appliance job
runs.

Dell PowerStore: Clustering and High Availability
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Figure 12. Add appliance job

You can scale down both PowerStore T and PowerStore X model clusters by removing
individual appliances from the cluster. Removing an appliance from a cluster requires
careful planning and consideration. Before starting this process, you can automatically or
manually migrate storage resources from the appliance. You can manually delete any
remaining storage resources before removing the appliance from the cluster. After you
remove the appliance from the cluster, the appliance is reverted to the original factory
settings.

When removing an appliance from the cluster, there are different steps that users need to
be aware of depending on the model of the PowerStore appliance. Table 2 shows the
high-level steps for removing a PowerStore T model appliance from the cluster. However,
for the PowerStore X model appliance, users must migrate storage resources and virtual
machines (VMs) to other appliances in the cluster as shown in Table 3. For detailed steps
regarding removing a PowerStore X model appliance, see the PowerStore Manager
Online Help.

Table 2. High-level steps to remove a PowerStore T model appliance

Entity Operation

1 PowerStore Manager Migrate storage resources to other appliances in the cluster

2 PowerStore Manager Disable support notifications

3 PowerStore Manager Remove the appliance from the cluster

Table 3.  High-level steps to remove a PowerStore X model appliance

Entity Operation
1 PowerStore Manager Migrate storage resources to other appliances in the cluster
2 PowerStore Manager Disable support notifications
3 PowerStore Manager Identify the non-primary node
4 vSphere Web Client vMotion VMs located on the non-primary node to other appliances on
the cluster
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Entity Operation

vSphere Web Client Enable maintenance mode of the non-primary node
vSphere Web Client Remove the non-primary node from the ESXi cluster
vSphere Web Client Exit maintenance mode of the non-primary node

vSphere Web Client Power on the Controller VM

© |0 | N[O |,

vSphere Web Client & | Repeat the steps above for the primary node
PowerStore Manager

10 | vSphere Web Client & | Remove the appliance from the cluster
PowerStore Manager

PowerStore Starting in PowerStoreOS 2.0, the recommended method to remove an appliance from a

Manager cluster is now available from PowerStore Manager. You can perform this operation with a
two-step process. The first step of the procedure is to migrate storage resources from the
appliance that will be removed. You can easily perform this procedure from PowerStore
Manager. Starting from the Hardware page, select the appliance to be removed, and
select More Actions > Migrate. You are guided through a wizard-based workflow to
automatically move storage resources to other appliances in the cluster. More information
regarding appliance space evacuation is discussed later in this document.

The second step is to remove the appliance from the cluster. As shown in the following
figure, from the Hardware page, select the appliance to be removed, and select Remove.

D€L PowerStore = DemoCluster

08 Dashboard [ Monitoring [J Compute~ & Storage~ ) Protection™ 3 Migration~ [l Hardware

Hardware
APPLIANCES CLUSTER FE PORTS
‘ MODIFY ‘ REMOVE | MORE ACTIONS ~
= Name T Alerts Model Service Tag Express Service Code
[] BB Appliance A - PowerStore ... DemoDST DemoESC
B Appliance B = PowerStare .. DemoDST DemoESC
= Apphance C -- PowerStore ... DemoDST DemokSC

Figure 13. Remove appliance

Service script For users that are not running PowerStoreOS 2.0 and later, see the following guidelines
and workflow for running the service script to remove an appliance from a cluster:

¢ Notify all users to avoid creating storage resources or virtual machines while this
operation is in progress.

o Run the svc_remove_appliance script and note the storage resources and
workloads on the appliance.

Dell PowerStore: Clustering and High Availability
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e Using the prompts from the script, review and stop the scheduler and automated
storage placement, allowing all active jobs to complete.

¢ Migrate storage resources or virtual machines to another appliance in the cluster.

e Cycle through the prompts in the script to review and ensure that there are no more
active workloads on the appliance.

e Follow the prompts and confirm to start removal of the appliance.

Note: The svc_remove_appliance service script does not automatically migrate storage
resources off the appliance that is being removed.

PowerStore T models and PowerStore X models offer deep integration with VMware
vSphere. These integrations include as VAAI and VASA support, event notifications,
snapshot management, storage containers for virtual volumes (vVols), and virtual
machine discovery and monitoring in PowerStore Manager. By default, when a
PowerStore T model or PowerStore X model is initialized, a storage container is
automatically created on the appliance. Storage containers are used to present vVol
storage from PowerStore to vSphere. vSphere mounts the storage container as a vVol
datastore and makes it available for VM storage. This vVol datastore is then accessible by
internal ESXi nodes or external ESXi hosts. If an administrator has a multi-appliance
cluster, the total capacity of a storage container spans the aggregation of all appliances in
the cluster. For PowerStore X model appliances, the cluster Distributed Resource
Scheduler (DRS) is set to partially automated mode. Because the appliance is optimized
for and expects this configuration, changing these settings is not supported. For more
information about VMware Integration with PowerStore, see the white paper PowerStore:
Virtualization Integration.

In the modern data center, administrators must be quick and agile to support mission-
critical applications. PowerStore offers an intelligent analytical engine that is built into the
PowerStore operating system. This engine offers many benefits such as helping
administrators make decisions that are based on initial placement of data, and
automatically balancing node performance within an appliance. It also assists with volume
migrations or storage expansions that are based on analytics and capacity forecasting.

Initial placement of data

When storage administrators create storage resources, the resource balancer can provide
many benefits. For example, when a multi-appliance cluster is deployed, the resource
balancer intelligently and automatically places newly created volumes on different
appliances in the cluster. This placement is based on which appliance has the most
unused capacity. If you choose to override the decision of automatic placement, you can
manually select the appliance on which to place the volume.

The following figure shows an example of a volume that will be placed automatically on a
specific appliance. Note that when volumes or volume groups are created, they are only
placed on a single appliance and do not span multiple appliances in the cluster. After
these storage resources are created, they do not move until they are migrated manually to
another appliance in the cluster. Migration of storage resources within a cluster is
discussed in the following sections of this paper.
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Figure 14. Automatic placement of volumes or manual assignment

Volume groups

In PowerStore, when you create volume groups for the first time, all corresponding
members in the volume group are placed on the same appliance. If you have existing
volumes, there might be situations in which these volumes could have been automatically
placed on different appliances in the cluster. In these situations, you must manually
migrate the storage resources to a single appliance before placing them into a volume

group.

Migration overview

After you create a volume or volume group on an appliance, capacity and demand might
change over time. PowerStore supports moving a volume, volume group, or vVol to
another appliance within the cluster. You can perform this operation with a Manual
Migration, Assisted Migration, or Appliance Space Evacuation in a PowerStore cluster by
using PowerStore Manager, REST API, and PSTCLI. These methods are detailed in the
next sections of this paper. For more information regarding vVol migrations, see the
document PowerStore: Virtualization Integration.

Before the start of a migration job, the administrator must verify the following steps:

o |f applicable, verify or setup zoning on FC switches between the host, source
appliance, and destination appliance.

e Ensure that the host has connectivity to the source and destination appliances with
the iSCSI, FC, NVMe/TCP, or NVMe/FC protocol.

e Ensure that the host object in PowerStore Manager shows initiators going to the
source and destination appliances.

e From the host, perform a rescan of the storage object that will be migrated.
After you verify the above steps, you can start a migration job which is non-disruptive and
transparent to the host. Although it is not visible to the end user, the storage resource is

transferred to the new appliance within the cluster by using asynchronous replication
technology. When the storage resource is being moved to the destination, all associated

Dell PowerStore: Clustering and High Availability
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storage objects, such as snapshots and clones that are tied to the storage resource, are
moved to the destination also. After the data transfer is complete, the host switches paths
automatically to the destination appliance and the migration job is complete.

The following figure shows an example of a multi-appliance cluster that is made up of four
appliances. This example involves moving a storage resource from the PowerStore 1000T
model over to a PowerStore 5000T model. The host may have connectivity to the two
appliances by using iSCSI, FC, NVMe/TCP, or NVMe/FC protocols. However, the
PowerStore 3000T and 7000T models do not have host connectivity. This means that the
storage resource would not be able to migrate over to those appliances until host
connectivity is established.

Storage
MNetwork

T
]1“!‘]““[!_'_! !‘. 'FH I
LR

Figure 15. Volume migration example

Manual migration

PowerStore supports moving storage resources such as a volume, volume group, or vVol
to another appliance within the cluster. Before moving the storage resource, ensure that
paths are seen from the PowerStore Manager and a host rescan has been performed.
After the host initiator paths are verified, you can perform a manual migration on the
storage resource.

Consider the following points when performing a manual migration in PowerStore for a
volume, volume group, or vVol depends on the storage resource:

¢ Volume: Select Storage > Volumes to view a list of all available volumes in the
cluster. Select a volume to migrate and click More Actions > Migrate.

e Volume group: Select Storage > Volume Group to view a list of all available
volumes in the cluster. Select a volume group to migrate and click More Actions >
Migrate.

e VvVol: Select Storage > Storage Containers and select the storage container
where the virtual machine is deployed. Select the Virtual Volumes tab to view all
associated vVols in the cluster, select a vVol to migrate, and click Migrate.
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The example shown in the following figure depicts a volume that is named Test-Volume-
001 and is created on a two-appliance cluster. In this example, the volume was created
on appliance 2 and the wizard is presenting a list of available appliances in the cluster for
where the volume can be migrated. When the Migrate Volume wizard appears, the other
appliance in the two-appliance cluster is appliance 1, and the administrator can click Start
Migration to initiate the migration job.

Migrate Volume

@ Test-Volume-001 and any assoclated thin clones and snapshots will be migrated,

Refer to Knowledge Base Article HOW17129 betore migrating for

more infarmation on detailed use cases and limitations

Select an appliance to migrate to 1 Appliance, 1 selected 7 [ [7]

Name Latency

B DemoCiuster-appliance-1 EAREL

START MIGRATION

Figure 16. Start volume migration job

Assisted migration

While the system is running, it periodically monitors storage resource utilization across all
appliances within the cluster. Over time, an appliance might approach the maximum
usable capacity. In this scenario, the system generates migration recommendations as
shown in the following figure. These recommendations are generated based on factors
such as drive wear, appliance capacity, and health. An administrator can view assisted-
migration recommendations from the alerts or from the Migration > Migration Actions
page in PowerStore Manager. If the administrator accepts a migration recommendation, a
migration session is automatically created. Any snapshots or clones that are associated
with the original storage resources are migrated over to the new appliance, as with a
manual volume migration.
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Figure 17. Assisted migration recommendations

Appliance space evacuation

PowerStoreOS 2.0 introduces the ability to automatically move storage resources such as
Volumes, Volume Groups, and vVols from an appliance, all within PowerStore Manager.
This easy-to-use, wizard-based workflow can help you prepare an appliance to be
powered off or removed from a cluster, or migrate storage resources for an appliance that
is full.

To perform this task, go to the Hardware page, select an appliance, and click More
Actions > Migrate. This action launches a new workflow as shown in the following figure.
The wizard presents a list of storage resources that include Volumes, Volume Groups,
and vVols. You can optionally select all storage resources that are shown or select
individual storage resources manually. All storage resources might not be available when
you run the wizard. Storage resources that are in an active import session or in an active
internal migration session are marked as Not Eligible for Migration. After the import
sessions or migration sessions are complete, you can rerun the wizard to move the
storage resources to other appliances in the wizard.

Migration x
Sasect Storage ()
Obijucts
B Al Auslable Otjects
Select Objects Manuaty
Efpible for Migration Mot Ebaible lor Migeation @)
Shawing 5 fitered of 19 Sesources T m
Name Members Mot M., Logiral Space Provisianed
¥ Volume
B Lun-Repl-Des 0 2368 3768
B Lu-Repl-Src D 8GR 37GB
8 wn-Unused-R 0 o 368 Srea
8 Lunx3 ] 1 1963 768~

Figure 18. Migration wizard
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When you select storage resources, PowerStore intelligently calculates which appliance is
best for the various storage resources. As shown in the following figure, PowerStore
recommends that LunX3 be moved to the destination Appliance C. PowerStore makes
these recommendations automatically, but there might be scenarios when you would like
to place the storage resource on a specific appliance. As shown in the following figure,
you can override the destination by clicking the pencil icon next to Appliance C.

Migration x

Selected Appliance

Appliance &

Figure 19. Storage resource appliance recommendation

At the end of the wizard, PowerStore might provide a list of associated hosts that require
a rescan. After the rescan is completed, PowerStore automatically generates the
migration sessions and starts the migration jobs.

Migration states

After migration for a storage resource is generated, an administrator can view the various
sessions that are active within the cluster. Administrators can pause, resume, or delete
any active migration sessions through PowerStore Manager, REST API, or PSTCLI. The
following table shows a list of all the possible states for a migration session.

Table 4. Migration Session States

State Definition

Initializing Migration session starts and stays in this state until the session
initialization completes

Initialized Migration session transitions to this state when the session
initialization completes

Synchronizing Background copy is in progress

Idle Migration session transitions to this state when the initial

background copy completes

Cutting_Over A final portion of the copy is performed in this state, and the
ownership of the storage resource is transferred to the new
appliance.

Deleting Migration session is being deleted

Completed Migration session is completed, and it is safe to delete the session

Dell PowerStore: Clustering and High Availability
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State Definition

Pausing Migration session transitions to this state when the pause
command is issued

Paused Migration session is Paused, and user intervention is required to
resume the session

System_Paused Migration session transitions to this state if it encounters any error,
and user may resume or delete the migration after resolving the
error

Resuming Migration session background copy is resumed

Failed Migration session encountered an error

Capacity forecasting

PowerStore provides details on when a cluster might run out of space. These details help
when planning to scale a cluster based on business needs. To inform on these decisions,
PowerStore maintains historical statistics about the consumed storage on an appliance to
intelligently predict how this storage will be used over time.

To provide the most accurate information, the system collects statistics over 15 days.
After 15 days, PowerStore Manager displays a forecast of when a system might run out of
space. The following figure shows an example of viewing capacity forecasting in
PowerStore Manager.

PowerStore  DemoCluster

OVERVIEW CAPACITY PERFOAMANCE
2 0: &5 1 o 37GE @ S6GH 220ms OKIOPS 20.9 MB/s
Py I t Histori ! L
@ —Fhysical @ @ Used & —Forecsst W @ Forecsst Rangs
{s)
33.3%
e
. i

Figure 20. Capacity forecasting

Dynamic Node Affinity

When mapping volumes to hosts, PowerStore dynamically sets a node for preferred host
access, also known as Node Affinity, as shown in the following figure. As more storage
resources are created and used over time, there might be situations where one
PowerStore node is more heavily used than the peer node. In this scenario, PowerStore
might automatically change the Node Affinity of one or more storage resources if certain
performance metrics checks are met.
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Figure 21. Node Affinity

The first performance check is to compare the read and write IOPs of the source and
destination nodes. The second performance check is to ensure that at least one of the
nodes has greater than 50% CPU utilization. The last performance check is to see if the
system is exceeding a latency check as reported by the data path engine. PowerStore
checks these performance metrics every 30 minutes. If all three of these performance
checks are met throughout the time duration of 30 minutes, PowerStore dynamically
changes the node affinity of the volume. This change is transparent and non-disruptive to
the host.

High availability

Introduction

Hardware
redundancy

Although PowerStore appliances support multi-appliance configurations to increase
redundancy and fault tolerance throughout the cluster, each PowerStore appliance also
has two nodes that make up an HA pair. PowerStore features fully redundant hardware
and includes several high availability features. These features are designed to withstand
component failures within the system itself and in the environment. Examples of these
include network or power failures. If an individual component fails, the storage system can
remain online and continue to serve data. If the failures occur in separate component
sets, the system can also withstand multiple failures. After a failure alert is issued, the
failed component can be ordered and replaced without impact. This section reviews
PowerStore redundancy and fault tolerance within the platform and the cluster.

PowerStore has a dual-node architecture which includes two identical nodes for
redundancy. It features an active/active controller configuration in which both nodes
service I/0O simultaneously. This feature increases hardware efficiency since there are no
requirements for idle-standby hardware. The base enclosure includes these nodes and up
to twenty-five 2.5-inch drives.

Figure 22 and Figure 23 show the internal components of PowerStore 1000 to 9000
models, including:

e Power supply

Battery backup unit (BBU)

Intel CPU

Intel QAT Hardware Offload Engine

Dell PowerStore: Clustering and High Availability
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e Motherboard

e Cooling fans

e 2 x M.2 solid state drives
e Memory DIMMs

¢ |/O modules (optional)

Cooling
Fans BBU
M.2
CPUQ — CPU1
DIMMS

Figure 22. Internal components of PowerStore 1000 to 9000 nodes (top view)
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Figure 23. Back view of PowerStore 1000 to 9000 nodes

For details about the components of PowerStore 1000 to 9000, PowerStore 1200 to 9200
(available since PowerStoreOS 3.0), and PowerStore 500 appliances, see these
documents:

e  PowerStore Hardware Information Guide on dell.com/powerstoredocs

e PowerStore Hardware Information Guide for 500T on dell.com/powerstoredocs

See also the white paper PowerStore: Introduction to the Platform on the PowerStore Info
Hub.

Management software

The management software runs PowerStore Manager, the management interface (cluster
IP), and other services such as REST API. For PowerStore systems running on versions
earlier than PowerStoreOS 3.0, all the management software runs on one node in the
appliance at a time. In these previous versions of PowerStoreOS, the node that runs the
management software is designated as the primary node in PowerStore Manager. Figure
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24 shows an example of a primary node from the hardware properties page, which is
highlighted by going to Hardware > Rear View.

In PowerStoreOS 3.0 and later, the management resources have been balanced and split
between both nodes of the appliance to promote better CPU utilization on each of the
appliance nodes. In PowerStoreOS 3.0 and later, PowerStore Manager runs on the
secondary node while the other management services run on the primary node.

PowerStore | DemoCiuster

Figure 24. Primary node

If a node reboots, crashes, or the management connection goes down, the services
running on that node automatically fail over to the peer node. After a failover, it might take
several minutes for all services to start completely. Users that are logged in to PowerStore
Manager during the failover might see a message indicating that the connection has been
lost. When the failover process completes, access to PowerStore Manager is
automatically restored, however users can also manually refresh the browser to regain
access. Host access to storage resources is prioritized and available before PowerStore
Manager is accessible.

After the failover, the services temporarily run on the new node. When the peer node has
recovered from the failover event, the services automatically rebalance after five minutes.
During the rebalance, PowerStore Manager might lose connection for up to three minutes
while services are brought back up on the recovered node. Note that after failover events,
the primary node might change to the peer node and will remain this way until the system
is rebooted or failed over again.

System bond

PowerStore systems ensure that there is no single point of failure throughout the system.
For a PowerStore T model appliance, we recommend cabling the first two ports of the 4-
port card to a top-of-rack switch as shown in the following figure. For the PowerStore T
model, these ports are internally referred to as the system bond. This interface is created
to ensure that there is no single point of failure and data services and production data are
always available. The figure shows a list of different types of traffic that flows through the
system bond if the data services are leveraged on the PowerStore system:

¢ Management traffic (for PowerStore X models)

e  Cluster communication

Dell PowerStore: Clustering and High Availability
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Dynamic
Resiliency
Engine (DRE)

e iSCSI or NVMe/TCP host traffic (optional)
o Replication traffic (optional)

o NAS traffic (for PowerStore T models) (optional)

Figure 25. First two ports of the 4-port card (system bond)

For PowerStore T model appliances, the individual ports within the system bond could be
running in active/active mode or active/passive mode. This state depends on whether Link
Aggregation Control Protocol (LACP) is configured on the network switches. To ensure
best resiliency and network performance, we recommend enabling LACP on the network.
To learn more about LACP with PowerStore, see the section Link Aggregation Control
Protocol (LACP) in this document. For more information about configuring LACP for a
PowerStore T model appliance, see the document PowerStore Guide for PowerStore T
Models on the dell.com/powerstoredocs.

For PowerStore X model appliances, there is no system bond, and no LACP configuration
is required because the link aggregation and failover are handled by the virtual switches in
the VMware hypervisor.

PowerStore enables adding more ports for extra bandwidth or increasing fault tolerance.
Administrators can extend storage traffic by mapping the extra physical ports, or virtual
ports (if applicable) associated with the appliances in the cluster. For a PowerStore T
model appliance, administrators can also untag and remove replication traffic from the
system bond ports if replication traffic is already tagged to other ports on the 4-port card
or I/0 modules. For more information about how to add additional ports for host
connectivity, see the section Ethernet configuration. For information about how to enable
and scale replication traffic, see the white paper PowerStore: Replication Technologies.

Note: NAS interfaces are permanently fixed to the system bond interfaces and cannot be moved
or assigned to any other ports on the PowerStore system.

Enterprise-class storage systems require high levels of reliability and protection from data
loss and latent drive failures. Traditional data protection schemes are based on RAID
groups of a fixed layout that protect a volumes data. The bandwidth and rebuild speed in
this traditional design is limited by the number of drives participating in the group. Also,
the speed of the rebuild is limited by the number of tolerated drive failures of that RAID
level. For example, a 6+2 could achieve the read speed of 6 drives but only sustain 2
drives worth of rebuild speed in the case of a dual drive failure.

The reliability of the data being protected depends heavily on the bit error rate (BER) of
the drive, the amount of data that must be rebuilt, and the number of drives. As capacity
and drive counts increase, it becomes more difficult to maintain reliability when traditional
RAID protection schemes are used.
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Furthermore, economics and reliability are key buying decisions. The cost of a storage
solution is driven by the cost of the drives and ultimately, it is price/performance and
effective capacity ($/IOP and $/Effective Capacity). As storage and drive capacity grows,
the following occurs:

e Performance scales
e Relative cost of the controller diminishes
e The probability of encountering drive failures increases

¢ Protection and system metadata overhead increases, impacting effective storage
capacity

e Higher rebuild speeds are needed to maintain reliability

DRE overview

The PowerStore Dynamic Resiliency Engine (DRE) is a 100% software-based approach
to redundancy that is more distributed, automated, and efficient than traditional RAID. It

meets RAID 6 and/or RAID 5 parity requirements with superior resiliency and at a lower
cost. PowerStore implements proprietary algorithms where every drive is partitioned into
multiple virtual chunks and redundancy extents are created by using the chunks across

several drives.

It automatically consumes the drives within an appliance and creates appropriate
redundancy using all the drives. This process improves overall performance and allows
performance to scale as more drives are added to the appliance. Data written to a volume
can be spread across any number of drives within an appliance. As new drives are added,
the data is automatically rebalanced.

Figure 26. Data placement in PowerStore

Distributed sparing

Unlike traditional RAID protection strategies, PowerStore does not require dedicated
spare drives. Spare space is distributed across the entire appliance, and a small chunk of
space is reserved from each drive used for sparing if a drive fails. A single drive’s worth of
spare space is reserved for every resiliency set in an appliance. Resiliency sets are
explained later in this section.
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When a drive fails, only the portion of the drive which has data written will be rebuilt. By
doing so, the spare capacity is efficiently managed by consuming only the required space.
This feature also shortens rebuild time because only data that has written to the drive
must be rebuilt.
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Figure 27. Distributed sparing

Resiliency sets

PowerStore implements resiliency sets to improve reliability while minimizing spare
overhead. Having multiple failure domains (resiliency sets) increases the reliability of the
system since it allows the appliance to tolerate a drive failure in each of the sets if the
failure occurs simultaneously.

Figure 28. Tolerance for simultaneous drive failure in multiple resiliency sets

The appliance can tolerate multiple drive failures even within the same resiliency set, if
the failure occurs at different instances (a second drive fails after the rebuild on first drive
failed drive is complete). Starting with PowerStoreOS 2.0, during the initial configuration of
an appliance, you can select a single drive failure tolerance for a 25-drive resiliency set or
double drive failure tolerance for a 50-drive resiliency set. If deploying a multi-appliance
cluster, you can mix different drive failure tolerance on the appliances. As shown in the
following figure, Appliance A could be set to single drive failure tolerance while Appliance
B is set to double drive failure tolerance.
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Figure 29. Appliance fault tolerance level

As capacity and drives are added to the system over time, resiliency sets dynamically
increase. For example, you might have an appliance that has a single-drive-fault-
tolerance set. This means that the system is configured with a 25-drive resiliency set. If
you add a 26" drive to the system, the resiliency set dynamically splits into two sets.
Furthermore, resiliency sets can span across physical enclosures based on the number of
drives in the appliance and have mixed drive sizes.

Resiliency sets offer the following key benefits:

o Enterprise class availability

= Faster rebuild times with distributed sparing

= Rebuild smaller chunks of the drive simultaneously to multiple drives in the
appliance

Figure 30. Parallel rebuild of single drive to distributed spare space

e Intelligent infrastructure

= Automatically allocate unused user space to replenish spare space to handle
multiple failures

DRE dynamically transfers unused user capacity to replenish spare capacity if
there is sufficient unused capacity available on the appliance.

= Intelligently vary the rebuild speed based on incoming 1O traffic while
maintaining availability

PowerStore uses machine-learning algorithm and automatically adjusts the
rebuild rate to prioritize host 10 when there is a drive failure to optimize
performance, while maintaining reliability.
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Figure 31. Rebuild data chunks to spare space after drive failure and replenish spare space
with unused user space

¢ Flexible configurations
= Lower TCO with ability to expand storage by adding single drives

An appliance can have a minimum of six drives and can scale up to 96 drives.
Capacity can be added non-disruptively, giving customer the flexibility to
expand their storage by adding one or more drives based on their need.

= Flexible options to add different drive sizes based on storage need

PowerStore implements proprietary algorithms to manage drives with different
sizes by optimizing the distribution of redundancy extents across multiple
drives.

Figure 32. Single drive expansion

Block storage The PowerStore architecture implements a fully active/active thinly provisioned mapping
subsystem that enables 10s from any path to be committed and fully consistent without
the need for redirection. The primary advantage of this implementation is to reduce the
time to service 1/O requests if some paths were to become unavailable. This approach
contrasts with competing architectures that use redirection and single node locking that
can result in long-trespass times which increases the chances for data unavailability
during failover.

PowerStore implements a dual-node, shared-storage architecture that uses Asymmetric
Logical Unit Access (ALUA) for SCSI-based host access and Asymmetric Namespace
Access (ANA) for NVMe-oF host access. I/0 requests received on any path
(active/optimized or active/non-optimized) are committed locally and are fully consistent
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with its peer node. 1/O is normally sent down an active/optimized path. However, in the
rare event that all active/optimized paths become unavailable, I/O requests are processed
on the local node through the active/non-optimized paths without the need to send any
data to the peer node. Then, the I/O is written to the shared NVRAM write cache where
the 1/0 is deduplicated and compressed before being written to the drives. For more
information about how the I/O is written to the drives, see the document PowerStore: Data

Efficiencies.

ALUA and ANA multipathing ensures high availability. Also, the underlying fully symmetric
thin provisioning architecture eliminates the complexity and overhead that is associated

with making the volumes available on the surviving path which impacts time to service 1/O.

To use ALUA and ANA, you must install multipathing software, such as Dell PowerPath,
on the host. You should configure multipathing software to use the optimized paths first
and only use the non-optimized paths if there are no optimized paths available. If
possible, use two separate network interface cards (NICs) or Fibre Channel host bus
adapters (HBAs) on the host. This use avoids a single point of failure on the card and the
server card slot.

Because the physical ports must always match on both Nodes, the same port numbers
are always used for host access in the event of a failover. For example, if 4-port card port
3 on node A is currently used for host access, the same port would be used on node B in
the event of a failure. Because of this, connect the same port on both Nodes to the
multiple switches for host for multipathing and redundancy purposes.

Ethernet configuration

PowerStoreOS 2.1 introduced support for NVMe/TCP on PowerStore T model appliances,
which allows users to configure Ethernet interfaces for iISCSI or NVMe/TCP host
connectivity. For PowerStore X model appliances, NVMe/TCP host connectivity is
supported with PowerStoreOS 2.1.1 and later. You can deploy Ethernet interfaces in
mirrored pairs to both PowerStore nodes since these interfaces do not fail over. This
configuration ensures that the host has continuous access to block-level storage
resources if one node becomes unavailable. For PowerStore T model appliances, storage
networks are configured after the cluster is created. For a robust HA environment, create
additional interfaces on other ports after the cluster has been created.

For PowerStore X model appliances, iSCSI or NVMe/TCP is enabled during ICW. Enter
the IP address information about the Storage Network page as shown in Figure 33.
These IP addresses are assigned to the first two ports on the 4-port card on node A and
node B.

Dell PowerStore: Clustering and High Availability

33


https://infohub.delltechnologies.com/t/powerstore-data-efficiencies/
https://infohub.delltechnologies.com/t/powerstore-data-efficiencies/

34

High availability

initial Configuration x

Clutter Dutais @

Figure 33. Storage network for PowerStore X model appliances

To remove a single point of failure at the host and switch level, verify that the PowerStore
system has the first two ports of the 4-port card cabled to switches, as shown in the
following figure.
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Figure 34. First two ports of the 4-port card cabled to top-of-rack switches

After you configure an appliance, enable other ports for extra bandwidth, throughput,
dedicated host connectivity, or dedicated replication traffic. For these ports, cable other
ports that are available on the 4-port card or on the I/O modules if available. Because the
physical ports match on both nodes, ensure that the ports are cabled to multiple switches
for host multipathing and redundancy purposes. For more information about how to
enable additional interfaces for replication traffic, see the document PowerStore:
Replication Technologies.
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After completing cabling, add IP addresses in PowerStore Manager. Figure 35 shows the
first step of making sure that there are unused IP addresses configured on the storage
network. If there are no other IPs available, click the Add button to supply more IP
addresses. The following figure shows the next step on the Ports page for mapping extra
ports for host connectivity. The Ports page varies depending on the model type and is
accessed as follows.

e PowerStore T models: Hardware > Appliance Details > Ports

e PowerStore X models: Hardware > Appliance Details > Ports > Virtual

These ports obtain the next-available unused IP address from the storage network and
assign them to the newly configured port. As seen in this example, newly configured ports
that are assigned for host traffic are enabled in mirrored pairs. If only one port is selected,
there is a notification indicating that the associated port on the peer node is also enabled
for host traffic. For more information about the virtual ports for a PowerStore X model
appliance, see the document PowerStore: Virtualization Integration.

Network IPs

Manage the networks for the cluster. These networks have various responsibilities to support storage operations.
MAMNAGEMENT STCGRAGE VMOTION ICM Ico

Details

Connects the cluster to management services such as DNS, NTP and vCenter, This also enables external chents to

access the cluster

VLAN ID 10
Netmask/Prefix Length JEE.2E5 38R0
Gateway 10.0.0
Network MTU Size 1500 bytes

RECONFIGURE | RECONFIGURE TO IPV6

Management IPs

+ ADD MORE ACTIONS =

IP Address T Purpose Appliance Node
10.0.010 Management Node E appliance Node A
100011 Management Node E Appliance C Nade B
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10.0.013 Unused = s
10.0.0.14 Unused
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Figure 35. Verify unused storage network IP addresses
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Map Storage Network?

Are you sure you want to map a starage network to the following ports?

« BaseEnclosure-NodeA-4PoriCard-FEPori2

Mapping ports an either node will also map the carresponding ports on the
opposite node:

- BaseEnclosure-NodeB-4PortCard-

CANCEL MAP NETWORK

Figure 36. Map Storage Network

Fibre Channel configuration

To achieve high availability with Fibre Channel (FC) and NVMe/FC, configure at least one
connection to each node. This practice enables hosts to have continuous access to block-
level storage resources if one node becomes unavailable.

With FC and NVMe/FC, you must configure zoning on the switch to allow communication
between the host and the PowerStore appliance. If there are multiple appliances in the
cluster that are using FC, ensure that each PowerStore appliance has zones that are
configured to enable host communication. Create a zone for each host HBA port to each
node FC port on each appliance in the cluster. For a robust HA environment, you can
zone more FC ports to provide more paths to the PowerStore appliance.

There are two locations where you can locate the port World Wide Names (WWNSs) in
PowerStore Manager. The first location is in the Hardware > Cluster FE Ports page, as
shown in the following figure. The second location is in the Components > Rear View
page, as shown in Figure 38. For more details about configuring hosts, see the document
PowerStore Host Configuration Guide on the dell.com/powerstoredocs.
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Figure 37. PowerStore Manager hardware cluster front-end ports page
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Figure 38. PowerStore Manager components rear view

Block example

When designing a highly available infrastructure, components that connect to the storage
system must also be redundant. This design includes removing single points of failure at
the host and switch level to avoid data unavailability due to connectivity issues. The
following figure shows an example of a highly available configuration for a PowerStore T
model system, which has no single point of failure. See the documents PowerStore
Network Planning Guide and PowerStore Network Configuration for PowerSwitch Series
Guide on the dell.com/powerstoredocs for detailed information about cabling and
configuration of the network infrastructure.

Discovery Laptop / VM
> Network

ToR Switch 1
10.10.20.1

Figure 39. Highly available block configuration
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File storage

Link Aggregation
Control Protocol
(LACP)

Before file-level resources are shared from a PowerStore T model system, NAS server
interfaces must be configured using either the default system bond on the first two ports of
the 4-port card or a user-defined Link Aggregation Group. User-defined link aggregation
Groups are available since PowerStoreOS 3.0. For more information about link
aggregation, see the section Link Aggregation Control Protocol (LACP).

An administrator can create a NAS server that holds the configuration information for
SMB, NFS, FTP, or SFTP access to the file systems. New NAS servers are automatically
assigned on a round-robin basis across the available nodes. The preferred node acts as a
marker to indicate the node on which the NAS server should be running, based on this
algorithm. After it is provisioned, the preferred node for a NAS server never changes. The
current node indicates the node on which the NAS server is running. Changing the current
node moves the NAS server to a different node, which can be used for loading balancing
purposes. When you move a NAS server to a new node, all file systems on the NAS
server move along with it.

The following figure shows the current and preferred node columns in PowerStore
Manager.

DéLL PowerStore | PowerStoreDemno
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Figure 40. Current Node and Preferred Node

During a PowerStore node failure, the NAS servers automatically fail over to the surviving
node. This process generally completes within 30 seconds to avoid host timeouts. After
the failed node is recovered, a manual process is required to fail back the NAS servers
and return to a balanced configuration.

NAS servers are automatically moved to the peer node and back during the upgrade
process. After the upgrade is completed, the NAS servers return to the node that they
were assigned to at the beginning of the upgrade. For more information about NAS
Servers, see the document PowerStore: File Capabilities.

Link loss can be caused by many environmental factors, such as cable or switch port
failure. Configure high availability on the ports to protect against these types of failure
scenarios.

Link aggregation combines multiple network connections into one logical link. This
provides increased throughput by distributing traffic across multiple connections, and
provides redundancy in case one connection fails. If connection loss is detected, the link
is immediately disabled, and traffic is automatically moved to the surviving links in the
aggregation to avoid disruption. The switch should be properly configured to add the ports
back to the aggregation when the connection is restored. Although link aggregations
provide more overall bandwidth, each individual client still runs through a single port. Dell
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PowerStore systems use the Link Aggregation Control Protocol (LACP) IEEE 802.3ad
standard.

NAS Servers include one or more network interfaces that are created on the Ethernet
ports for client access. On PowerStoreOS versions prior to 3.0, LACP is only available
through the System Bond ports, which are ports 0 and 1 on the 4-port card of the
embedded module. In PowerStoreOS 3.0 and later, link aggregations can be configured
on PowerStore T systems with two to four ports from different /0O Modules and also
between 1/0 Modules and Ethernet ports on the embedded module. All ports within the
aggregation must have the same speed, duplex settings, and MTU size. Link
aggregations are created from the Hardware > Appliance > PORTS page in PowerStore
Manager (Figure 41).

DelL PowerStore  WXC-HTI79

- o exD

Figure 41. Creating Link Aggregation

Link aggregation can be used for NAS Servers and File Import interfaces. PowerStore
supports the sharing of protocols on the same interfaces, so it is possible to have Link
aggregation across multiple ports while also using the same individual ports for iSCSI,
Replication, and Import traffic. Note that you cannot map iSCSI traffic to a link aggregation
directly because multipathing is used for block access. As a best practice, it is
recommended to keep link aggregation traffic on separate ports from block traffic, where
possible, to maintain optimal bandwidth and performance.

When configuring link aggregation, ensure that the same ports are cabled on both nodes
of the system. This is necessary because in case of failover, the peer node uses the same
ports. Also, ensure that the appropriate switch ports connected to the nodes are
configured for link aggregation. If the switch is not properly configured or if the cabling
does not match, communication issues might occur.

A single link aggregation can be used for PowerStore ports connecting to the same switch
or different switches. For switches that are stacked, link aggregation provides multiple
paths to multiple switches for redundancy purposes. Figure 42 shows a cabling diagram
for the default System Bond LACP configuration on the first two ports of the system (4-
port card ports 0 and 1). Each port on node A connects to a different Dell switch, and the
configuration is mirrored on node B. For switches that are stacked, VLT or an equivalent
technology for a different switch vendor must be configured. A link aggregation group is
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then configured on the blue paths in the example below, and separately for the green
paths.

Figure 42. Link aggregation example 1

For networks that contain switches that are not interconnected, a single link aggregation
can be used to provide redundancy to one network switch, while a second aggregation
can be used for redundancy to another. In Figure 43, the first link aggregation is created
on ports 0 and 1 on the 4-port card, shown in blue, and connects to the top switch. A
second link aggregation is created on ports 2 and 3 of the 4-port card, shown in green,
and connects to the bottom switch. A link aggregation group then needs to be configured
for each of the four groups of cables. On node A, a link aggregation group would be
configured on the blue cables to the top switch, and separately on the green paths to the
bottom switch. This is then repeated for the ports on node B.

o

&y

Figure 43. Link aggregation example 2

When replicating from one system to another, it is recommended to configure link
aggregations the same way on both systems. If a link aggregation with the same name is
not found on the destination system, the interfaces on the destination NAS Server are
created without a port assignment and the user must manually assign a port in this case.
Alternatively, if a nonmatching configuration is wanted, you can override the interfaces on
the destination NAS Server to assign them to a valid port. Otherwise, data access
becomes unavailable in the event of a failover.
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Link aggregation should also be configured at the host level/client level to provide
resiliency against port or cable failures. Depending on the vendor, this might also be
referred to as trunking, bonding, or NIC teaming. See the vendor’'s documentation for
more information.

The following subsections describe some HA capabilities with the PowerStore X model.
For more details about PowerStore integration with VMware, see the document
PowerStore: Virtualization Integration.

Controller VMs

The PowerStore X model appliance is fully redundant with nodes that are in the form of
controller VMs. Each node has a controller VM that provides data services. Each of the
controller VMs is deployed into private datastores that represent the physical M.2 device
that is inside the node. Because these datastores are not shared, if a node fails, the
controller VM does not restart on any other host in the cluster. However, since
PowerStore is fully redundant, the peer node that is running the other controller VM
continues to service I/O to the appliance. The two controller VMs act as the HA pair for
the appliance. The controller VM should not be moved and should not have any settings
changed.

vSphere HA

When administrators are using virtual machines on either the PowerStore T or
PowerStore X model appliances, we recommend enabling vSphere HA on the cluster. If a
node or host in the cluster loses power, virtual machines restart on a surviving host or
node in the cluster.

vCenter connection

Both PowerStore T and PowerStore X model appliances enable integrating with VMware
environments by being managed and monitored from a vCenter. For PowerStore T model
appliances, a vCenter connection is optional after the cluster has been set up. For
PowerStore X model appliances, a vCenter connection is required during the initial
configuration wizard. After a cluster has been deployed, there could be certain situations
where a vCenter connection is lost to the PowerStore appliance. In this scenario,
management tasks through vCenter might be temporarily unavailable. Note that /0
continues to be processed for all storage objects in the PowerStore appliance.

To protect against outages at a system or data-center level, we recommend using
replication to a remote site. This use case includes planned maintenance events,
unplanned power outages, or natural disasters. PowerStore supports replication to
simplify disaster recovery for block resources. Starting in PowerStoreOS 3.0, file
resources are also supported for replication. In PowerStoreOS 3.0, PowerStore
appliances support native metro volume replication, which provides synchronous
replication of spanned block storage volumes across two PowerStore clusters in metro
distance for VMFS datastores. For details on how to set up and use the replication
features on PowerStore, see the white papers Dell PowerStore: Replication Technologies
and Dell PowerStore: Metro Volume on the Dell Technologies Info Hub.
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Platform high
availability

Cluster high
availability

On PowerStore, each storage resource is assigned to either node A or node B for load-
balancing and redundancy purposes. Besides storage-resource assignments, each node
has various containers running on them that make up the PowerStore operating system. If
one node becomes unavailable, its resources (storage and containers) automatically fail
over to the surviving node.

The time that it takes for the failover process to complete depends on several factors such
as system utilization and the number of resources. The peer node assumes ownership of

the resources and continues servicing I/O to avoid an extended outage. Failovers occur if
the following occurs on a node:

¢ Node reboot: The system or a user rebooted the node.
e Hardware or software fault: The node has failed and must be replaced.

e Service mode: The system or a user placed the node into service mode. This
occurs automatically when the node is unable to boot due to a hardware or
software issue.

e Powered off: A user powered off the node.

Note: Manually putting a node into service mode is only available through a service script. It is not
available from the PowerStore Manager, REST API, or PSTCLI.

While the node is unavailable, all the resources of the node are serviced by the peer. After
the node is brought back online or the fault is corrected, block-storage resources
automatically fail back to the proper node owner. File-storage resources must be failed
back manually.

During a code upgrade, both nodes reboot in a coordinated manner. All resources on the
rebooting node are failed over to the peer node. When the peer comes back online, the
resources are failed back to their original owner. This process repeats for the second
node. Users can run a pre-upgrade health check before starting a code upgrade to ensure
a smooth upgrade process.

Every PowerStore appliance uses the pacemaker stack that is used for cluster resource
management and making sure that the cluster has a quorum. The pacemaker is the
cluster brain; it processes and reacts to cluster events such as appliances being added or
removed from the cluster, or resource events that are caused by failures. During an
appliance failure, management services are still serviced if there is a quorum.

Cluster quorum

A quorum is defined as N/2+1 appliances being in active communication. If there is no
quorum, management operations are temporarily lost, but data continues to be serviced if
available. The following figure shows an example of a two-appliance cluster that is
servicing I/O to a host with Fibre Channel connectivity but has temporarily lost
management access. In this example, there is no quorum between Appliance 1 and
Appliance 2. Because the appliances are servicing I/O to the host with a Fibre Channel
connectivity, there is no impact to the host. However, since quorum is lost, some
management services are temporarily suspended until quorum is restored:

e Access to PowerStore Manager
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¢ Running scheduled snapshots

e Syncing replication sessions

N T T

Appliance 1

Figure 44. Two-appliance cluster with no quorum

The following figure shows a three-appliance cluster where Appliance 3 crashes. In this
scenario, quorum is met because two appliances are still in active communication. I/O
remains accessible from Appliance 1 and Appliance 2. However, since Appliance 3 failed,
I/O is inaccessible for that appliance.

Figure 45. Three-appliance cluster with quorum

Cluster IP

The cluster IP address is a required field that you can set during the initial configuration of
the cluster. This cluster is a highly available IP address that is used to access PowerStore
Manager. The cluster IP address is typically on the primary node of the primary appliance.
In the rare event that the primary appliance experiences a dual-node failure, the cluster IP
address fails over to another appliance in the cluster if there is quorum. When this cluster
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IP address fails over, it might take several minutes to regain access to the PowerStore
Manager.

Global storage IP

The Global Storage IP (GSIP) address is an optional field that can be set during or after
the initial configuration of the cluster. This IP address is a global, floating storage-
discovery IP. iSCSI or NVMe/TCP hosts only require one GSIP and can discover all the
storage paths for all the appliances in the cluster. Otherwise, iSCSI or NVMe/TCP hosts
require a list of storage IPs so that if one IP is down, the host can try the next IP.

Designing an infrastructure with high levels of availability ensures continuous access to
business-critical data. If data becomes unavailable, day-to-day operations are impacted,
which could lead to loss of productivity and revenue. PowerStore systems are designed
with full redundancy across all components at both the hardware and software level.
These features enable the system to be designed for 99.9999% availability.? By using the
clustering and high availability features in PowerStore, organizations can minimize the risk
of data unavailability.

The Dell Technologies Info Hub > Storage site provides expertise that helps to ensure
customer success with Dell storage platforms.

Dell.com/powerstoredocs provides detailed documentation about how to install, configure,
and manage PowerStore systems.

2 Based on the Dell Technologies specification for PowerStore, April 2020; actual system availability might vary.
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Solution-Level Power Thermal & Acoustic Summary

Solution Summary

Configuration Totals for 220 AC Input Voltage and 25 °C
Input power

Airflow rate

Input current

Sound power level

Weight

Energy cost

GHG emissions

6819.0 watts
0.01/s

23267.4 btu/h
0.0 CFM

31.8 amps
8.0 bels
422.0 Ibs
$8362.82
23.8 tonnes

191.4 kg

Item Summary

AR3100x717 Rack

Input power 6819 watts 23267.4 btu/h
Input current 31.8 amps
NO IMAGE Weight 191.4 kg 422 lbs
FOUND
Sound power level 8 bels
_ Dell EMC PowerStore 9200 (Clone Quantity: 3)
WorkLoad: Max
CPU Utilization: 100
Input Power 1754.6 watts 5986.9 btu/h
Input VA 1774.7 VA
Workload Full Load
Power Supply Capacity 2100 W
Input Current 8.1 amps
Peak Inrush Current 25 amps
Sound Power 7.4 bels
Sound Pressure 57.1db
Weight 42.4kg 93.5 lbs
Chassis Size 2U
Ambient Temperature 26°C-35°C
Memory Capacity: 2560GB Appliance DIMM 1280GB Per Node
DRR (Internal Use): 05:01
FIPS Certification Required: No
NVRAM Caching Device: 2 PowerStore NVRAM FIPS QTY 2
Operating Environment: PowerStore Base SW
25GBE Optical 4 Port Card Pair (SFPs not
4 Port Mezz Cards: included)
Power Supply: Dual 2100W (200-240V) Lot 9 Power Supply
PowerStore Base Enclosure Install Kit, includes
Install Kits: C20/C19, C20/C13, C14/C13 pairs
Storage Configuration: Clustered Storage
1 Dell Learning PowerStore Deploy and Operate
Dell Learning: Instructor Led Training
RESTRICTED - Internal Use Only - APEX
Fulfillment: Standard Offer
Drives: 21 15.36TB NVMe SSD
2 Port Mezz Card (NVMe Expansion Required): PowerStore 100GB MEZZ Pair (SFPs not included)
Optional Appliance 10 Module: 1 32GB FC 4 Port |0 Module Pair (SFPs included)
Dell EMC PowerStore 24x2.5 NVMe Expansion Enclosur (Clone Quantity: 3)
WorkLoad: Max
CPU Utilization: 100
Input Power 518.4 watts 1768.9 btu/h
Input VA 559.2 VA
Workload Full Load
Power Supply Capacity 1100 W



Input Current 2.5 amps

Peak Inrush Current 45 amps
Sound Power 6.7 bels
Sound Pressure 54.4 db
Weight 21.4 kg 47.2 Ibs
Chassis Size 2U
Ambient Temperature 26°C-35°C
Config Kits: PowerStore ENS24 Exp Kit FLD QTY 1 (1200-9200)

Install Kits: PowerStore NVMe EXP Install Kit

RESTRICTED - Internal Use Only - APEX

Fulfillment: Standard Offer

TLA: Non TLA Order

Drives: 4 15.36TB NVMe SSD

Legal Notice:

The Enterprise Infrastructure Planning Tool (EIPT) is subject to change without notice and is provided “as is” without warrant of any kind, express or implied. Dell
does not make any representations regarding the accuracy or reliability of the EIPT tool. The entire risk arising out of the use of this tool remains solely with the
customer. In no event shall Dell be liable for any direct, consequential, incidental, special, punitive or other damages, even if Dell is negligent or has been advised
of the possibility of such damages, arising from use of the tool or the information provided herein.

Output values obtained from this EIPT tool are intended solely for customer facilities planning purposes and are approximate and conservative. Actual results
may vary. EIPT output values are solely for customer use internally and may not be published without express prior written permission from Dell.
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Configuration 1

Solution-Level Power Thermal & Acoustic Summary

Solution Summary

Configuration Totals for 220 AC Input Voltage and 25 °C
Input power

Airflow rate

Input current

Sound power level

Weight

Energy cost

GHG emissions

5888.7 watts
0.01/s

20093.1 btu/h
0.0 CFM

27.6 amps
8.0 bels
422.0lbs
$7221.90
20.6 tonnes

191.4 kg

Item Summary

AR3100x717 Rack

Input power 5888.7 watts 20093.1 btu/h
Input current 27.6 amps
NO IMAGE Weight 191.4kg 422 Ibs
FOUND Sound power level 8 bels
_ Dell EMC PowerStore 9200 (Clone Quantity: 3)
WorkLoad: Max
CPU Utilization: 100
Input Power 1493.6 watts 5096.4 btu/h
Input VA 1513.7 VA
Workload Full Load
Power Supply Capacity 2100 W
Input Current 6.9 amps
Peak Inrush Current 25 amps
Sound Power 7.4 bels
Sound Pressure 57.1db
Weight 42.4 kg 93.5 lbs
Chassis Size 2U
Ambient Temperature Below 26°C
Dell PowerStore 9200: PowerStore 9200T Base Dell Racked
Memory Capacity: 2560GB Appliance DIMM 1280GB Per Node
DRR (Internal Use): 05:01

FIPS Certification Required:
NVRAM Caching Device:
Operating Environment:

4 Port Mezz Cards:

Power Supply:

Install Kits:
Storage Configuration:

Dell Learning:

RESTRICTED - Internal Use Only - APEX
Fulfillment:

Drives:

2 Port Mezz Card (NVMe Expansion Required):

No
2 PowerStore NVRAM FIPS QTY 2
PowerStore Base SW

25GBE Optical 4 Port Card Pair (SFPs not
included)

Dual 2100W (200-240V) Lot 9 Power Supply
PowerStore Base Enclosure Install Kit, includes
C20/C19, C20/C13, C14/C13 pairs

Clustered Storage

1 Dell Learning PowerStore Deploy and Operate
Instructor Led Training

Standard Offer
21 15.36TB NVMe SSD

PowerStore 100GB MEZZ Pair (SFPs not
included)



Optional Appliance 10 Module: 132GB FC 4 Port |10 Module Pair (SFPs included)

Dell EMC PowerStore 24x2.5 NVMe Expansion Enclosur (Clone Quantity: 3)

WorkLoad: Max
CPU Utilization: 100
Input Power 469.3 watts 1601.3 btu/h
Input VA 510.1VA
Workload Full Load
Power Supply Capacity 1100 W
Input Current 2.3 amps
Peak Inrush Current 45 amps
Sound Power 6.7 bels
Sound Pressure 54.4 db
Weight 21.4 kg 47.2 lbs
Chassis Size 2U
Ambient Temperature Below 26°C
FIPS Certification Required: No

PowerStore ENS24 Exp Kit FLD QTY 1 (1200-
Config Kits: 9200)
Install Kits: PowerStore NVMe EXP Install Kit
RESTRICTED - Internal Use Only - APEX
Fulfillment: Standard Offer
TLA: Non TLA Order
Drives: 415.36TB NVMe SSD

Legal Notice:

The Enterprise Infrastructure Planning Tool (EIPT) is subject to change without notice and is provided “as is” without warrant of any kind, express or implied.
Dell does not make any representations regarding the accuracy or reliability of the EIPT tool. The entire risk arising out of the use of this tool remains solely
with the customer. In no event shall Dell be liable for any direct, consequential, incidental, special, punitive or other damages, even if Dell is negligent or has
been advised of the possibility of such damages, arising from use of the tool or the information provided herein.

Output values obtained from this EIPT tool are intended solely for customer facilities planning purposes and are approximate and conservative. Actual results
may vary. EIPT output values are solely for customer use internally and may not be published without express prior written permission from Dell.
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