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Introduction

Wraz z rozwojem centréw danych powstaty technologie, dzieki ktorym pracownicy IT nie musza sie juz tak bardzo koncentrowac
na podzespotach sprzetowych pozwalajacych ich firmom swiadczy¢ oferowane ustugi.

Na przyktad wirtualizacja w duzym stopniu wyodrebnita warstwe sprzetowg, udostepniajac administratorom systemow Windows®
szeroka kontrole i elastyczno$¢ pracy w warstwie programowej hipernadzorcy. Wskutek zastosowania wirtualizacji mozna lepiej
wykorzysta¢ wczesniej nieuzywane zasoby obliczeniowe i pamie¢. Poprawita sie tez znaczaco zwartos¢ i efektywnos¢ centrow
danych.

Dazenie do konwergencji

Od niedawna obserwujemy w branzy IT dazenie ku konwergencji pamieci, przestrzeni dyskowej, zasobow sieciowych i
obliczeniowych w centrach danych opisanych programowo (ang. software-defined data center, SDDC), w ktérych to centrach ma
miejsce $cista integracja zasadniczo rozdzielnych komponentdw. Komponenty te wspotpracuja w o wiele bardziej spdjny sposéb
niz w przypadku modelu tradycyjnego, w ktérym byty one od siebie oddzielone i autonomiczne.

Udoskonalony system Windows Server 2016

Firma Microsoft opracowata system Windows Server 2016, aby wspiera¢ to dazenie poprzez wdrozenie funkcji i udoskonaler
umozliwiajgcych administratorom osiggnac¢ wiecej przy mniejszych naktadach. Najnowszy serwerowy system operacyjny firmy
Microsoft utatwia branzy IT odsuniecie modelu opartego na fizycznych serwerach obstugujacych wytgcznie okreslone zadania
i przejscie do bardziej elastycznej rozproszonej platformy centrum danych, ktéra automatyzuje rozdziat zasobdw sieciowych,
pamieci, przestrzeni dyskowej i mocy obliczeniowej i pozwala na swobodne przenoszenie obcigzent miedzy serwerami lub
lokalizacjami geograficznymi w zaleznosci od zapotrzebowania. System Windows Server 2016 udostepnia udoskonalenia w
zakresie wirtualizacji, uniezaleznienia przestrzeni dyskowej i zasobow sieciowych od warstwy sprzetowej, bezpieczenstwa
i zarzagdzania. Ponadto wraz z systemem Windows Server 2016 wprowadzono nowe funkcje, miedzy innymi Windows Server
Containers, Nano Server i Storage Replica. WyraZnie poprawiono réwniez dziatanie takich funkgji, jak Storage Spaces Direct, QoS
magazynu, zmiana rozmiaru w pamieci srodowiska wykonawczego i wielu innych.

Dzieki technologii Storage Spaces Direct system Windows Server 2016 udostepnia wydajng obstuge przestrzeni dyskowej
przy znacznie nizszych kosztach i przy wykorzystaniu sprzetu znajdujacego sie w posiadaniu organizacji.

W pewnych sytuacjach dziaty IT mogg osigga¢ do 93% nizszy rozmiar wirtualnych dyskéw twardych przy wigczonej
deduplikacji.!

Administratorzy IT majg lepsza kontrole nad wszystkimi komponentami srodowiska pracy, a zarzadzanie catym srodowiskiem
serwerowym jest duzo fatwiejsze niz we wczesniejszych wersjach systemu operacyjnego, miedzy innymi dzieki wysokiemu
zakresowi automatyzadji.

Opracowanie to prezentuje kilka waznych udoskonalert wprowadzonych przez Microsoft w serwerowym systemie operacyjnym
dotyczacych pamieci i przestrzeni dyskowej. Udostepniajg one admi—nistratorom zaawansowane funkcje i pomagajg dziatom
IT ogranicza¢ koszty dzieki generujgcym oszczednosci funkcjom dostepnym dotychczas wytacznie w wyspecjalizowanych
podzespotach. Od teraz sg one dostepne dla wszystkich uzytkownikdw tego systemu operacyjnego i umozliwiajg dziatom IT
osiggniecie maksymalnego zwrotu z inwestycji w posiadany sprzet — oraz efektywne finansowanie przysztych potrzeb.
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Introducing Windows Server 2016

While Windows Server 2016 offers a lot more functionality, it has the same minimum requirements and upper limits as its
predecessor. Staying with these same limits isn't a big deal because most companies would be hard pressed to find a single
application that exceeds any of these maximums.

Windows Server 2016 Minimum Requirements
1.4 GHz 64-bit processor
512 MB RAM
32 GB disk space
Gigabit (10/100/1000baseT) Ethernet adapter
Windows Server 2016 Maximum Supported Memory and VM Limits
24 TB max RAM per server host
Up to 1,024 VMs per host
64 vCPU per VM
Up to 12 TB RAM per VM
320 LP per host (with Hyper-V enabled, 640 if it's not)
64 TB VHDX (virtual hard disk used with Hyper-V)

For IT professionals considering an upgrade to Windows Server 2016, it's important to understand the new capabilities in order to
fully take advantage of its features and make an informed decision—as well as to get the best return on OS investment.

Windows Server 2016 offers enhancements in the areas of virtualization, software-defined storage and networking,
security, and management.
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Key Memory feature
VM Runtime Resize

To keep reboots to a minimum, a new feature on Windows Server 2016 hosts known as Runtime Resize will allow
administrators to increase or decrease memory allocated to a virtual machine without any VM downtime, even if Dynamic
Memory is disabled.

Runtime Resize provides hot add and removes memory capabilities for virtual machines and works on both Generation 1
and Generation 2 VMs (which require a guest OS newer than Windows Server 2012 or Windows 8). There are a couple of
limits: The memory allocated to a running VM can't be decreased to a level below current demand or increased to a level
higher than available physical system memory.

To change the amount of static memory allocated to a VM, you can go into the virtual machine settings and change the
amount of “Startup RAM" associated with the VM.

Speaking of Dynamic Memory, just as in previous versions of the OS (starting with Windows Server 2008 R2
SP1), this feature enables a minimum and maximum amount of memory to be specified for individual VMs, and
this memory allocation intelligently scales as demand increases or decreases. This can go a long way toward
ensuring memory resources are used efficiently. As in Window Server 2012/R2 versions, in Windows Server 2016 you can
increase the minimum and maximum limits on Dynamic Memory while the VM is running.

As a side note, starting in Windows Server 2016 you can also hot add or remove virtual network interface cards (NICs) from a
VM without the need to reboot. This feature is on Generation 2 VMs only, and works with supported Windows or Linux OSes.

Note that the features mentioned above apply to Hyper-V virtual machines. Depending on hardware vendor support,
Windows Server Enterprise and Data Center editions (starting with Windows Server 2003 SP1) also support hot-add of
physical memory. This allows memory to be added to a ru ning operating system without requiring any application
downtime or for the physical system to be shut down.

Key Storage features
Storage spaces direct

Keeping within the theme of doing more with less, an important storage feature in Windows Server 2016 is Storage Spaces
Direct, which allows IT admins to build a scale-out, redundant, shared storage system using inexpensive, commodity “just a
bunch of disk” (JBOD) arrays or commodity servers with local internal server storage, or a combination of both.

With Storage Spaces Direct, instead of having intelligence that enables advanced storage functionality located in a
relatively expensive physical storage controller as part of a SAN array, this logic resides in the OS. Thanks to Storage
Spaces Direct, Windows Server 2016 can provide a highly available storage system at a much lower cost using hardware
organizations probably already have. In other words, Windows Server 2016 gives IT pros and users access to fully
replicated storage that's redundant with full parity, all on standard x86 commodity servers and storage that's been
transformed through software into a high-performance, redundant infrastructure (leading some to use the term “virtual
SAN" when referring to the class of similar technologies).

Thanks to Storage Spaces Direct, Windows Server 2016 can provide a highly available storage system at a much lower
cost using hardware organizations probably already have.
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Storage Spaces Direct scale-out clusters provide the equivalent of RAID across servers, with volumes accessed as a file share tied
together through the SMB3 network infrastructure with the benefit of access control list (ACL) permissions. This makes it easy to
assign LUNs to servers via permissions, simplifying enterprise storage. With this new technology, there might be less need for
expensive external storage for many use cases, and IT professionals don't need to be storage experts or have much experience
with SANSs, iSCSI, or Fibre Channel switches.

Storage Spaces Direct

Tiered Storage Spaces
Most frequently accessed data
stored on faster SSD drives.

Storage Pool

Storage Spaces Direct requires a minimum of four storage nodes, and in addition to fault tolerance and high availability, it provides
tiered storage and deduplication functionality.

Storage Spaces Direct can be deployed in a variety of ways ranging from completely separated file and Hyper-V clusters and
storage arrays, to a fully hyperconverged box where disks, file servers, and hyper-v are all contained within a single node.

Separate file servers, JBOD arrays, and Hyper-V clusters
Converged - Disks in scale-out file server cluster working with a separate Hyper-V cluster
Hyperconverged - Local disks, file server, and Hyper-V all-in-one server node

Storage tiering is a very interesting feature of Storage Spaces Direct that enables high storage performance by allowing
administrators to combine a mix of high-performance and high-capacity HDDs and SSDs in a single virtual hard drive (VHD) to
meet performance demand from intensive workloads—without spending too much to meet capacity needs. Windows Server
2016 accomplishes this by running more demanding applications on faster flash drives, since storage performance is often the
bottleneck in virtualized environments. Storage Spaces Direct automatically handles tiering based on which data is "hot” or most
frequently accessed.
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Storage QoS

Related to performance, for IT departments that need to ensure that specific high priority VMs or services get the resources
they need, storage QoS (Quality of Service) enables administrators to granularly manage policies applied to individual VHDs,
services or tenants.

This new feature in Windows Server 2016 helps eliminate the “noisy neighbor” problem in virtualization in which one
greedy VM takes more than its fair share of resources, here represented by IOPS (input/output operations per second). While
this feature was introduced in earnest in Windows Server 2012, it has been significantly improved in Windows Server 2016
because QoS policy can now be set so the file server and VMs work collaboratively. In previous versions, policies could only
be set at the VM level.

IT admins can set QoS policies across multiple VMs using either PowerShell or a GUI. There are two policy types:

Single-instance policies divide a predefined number of IOPS amongst multiple VMs. For example, with a shared
single-instance profile for 200 IOPS that's applied to twoVMs, they might each receive 100 IOPs.

Multi-instance policies set explicit limits that are the same across all the VMs the policy is applied to. For example, if you
set a multi-instance QoS policy that allocates 200 IOPS to two VMs, they would both get the full 200 IOPs.

Types of QoS Policies

Single-Instance Multi-Instance
« Resources distributed among VMs « All VMs perfrom the same
- |deal for representing a clustered workload, application or tenant - |deal for creating per-VM performance tiers
2004 200+
150 100 150
& o vmi & D RYE
100+ 100+
Q R S 200 200 M2
50| 100 50|

Maximum IOPs = 200 Maximum IOPs = 200
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Deduplication

Another storage aspect that's been enhanced in Windows Server 2016 is deduplication. Windows Server 2012 had a limit that
encouraged IT professionals to distribute files across multiple volumes with a ~10 TB limit and a single job per volume. While it was
effective, it was a bit slow; it could take days to dedupe a large volume.

Deduplication is much faster and more flexible in Windows Server 2016. The maximum volume size for dedupe has been
increased to 64 TB, and the dedupe process is now multi-threaded per volume, where all files are optimized in parallel with load
balancing to deliver a much faster and more seamless process. In certain situations IT departments can achieve up to a 93% lower
VHD size with deduplication enabled!

Deduplication in Windows Server 2016:

Capability Windows Server 2012 R2 Windows Server 2016

Volume sizing To scale, distribute files across multiple Use any size up to 64 TB
volumes no larger than 10 TB

Optimization - Single job per volume - Multi-threaded per volume
- Single CPU and single I/0 queue - All files optimized in parallel
- Auto load balancing of input queues and
resources
Backup support Manual configuration per volume and per | Setting is an integrated usage type through
node using PowerShell Ul or with PowerShell

In certain situations IT departments can achieve up to a 93% lower VHD size with deduplication enabled.
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Storage Replica

Another storage technology to be aware of in Windows Server 2016 is Storage Replica, which provides block-level, hardware
agnostic, synchronous or asynchronous replication between servers or clusters for disaster recovery, as well as the ability to fail
over a cluster between sites.

IT departments can replicate volumes locally or across different geographical locations with stretch clusters; these include
nodes in different physical locations that are part of the same cluster, yet still provide synchronous, high availability.

Synchronous mode is recommended for those with a fast connection—1 Gbps network or better, which
can be a challenge for stretch clusters across long distances. In early tests, stretch clusters were found to be
effective within distances of 30 km or so. On the other hand, asynchronous replication allows site extension at greater
distances, although there is an increased possibility of data loss.

Stretch Cluster
- Asingle storage cluster that spans geographies
- Automatic failover, synchronous replication
- Storage replica over SMB3 protocol

Location 1 Location 2
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Putting all the pieces together

Windows Server 2016 represents a step toward a more seamlessly integrated data center environment where storage, compute,
and networking resources don't exist in silos, but instead work together seamlessly in a software-defined data center that can also
easily integrate with the cloud.

With the new OS, file servers are built with advanced storage technology in mind, data is more redundant and resilient, IT admins
have more control over all components in their environments, and management and automation of the entire server environment
is easier than with previous OSes. Additionally, because all of these features are enabled even on standard servers and storage,
organizations can take advantage of advanced functionalities at a much lower cost than before.

Windows Server 2016 represents a step toward the more agile, responsive, resilient, high-performance and distributed IT
environment of the future where workloads will be able to easily get the resources they need when they need them, scale to meet
demand, migrate to hosts across geographies, or utilize the public cloud.

In the future, with OSes like Windows Server 2016, organizations will be able to do more with less, worry less about small details,
and take a higher-level, holistic perspective instead of getting bogged down by low-level technical details. Who knows what all is
possible as the IT and storage technology that was once prohibitively expensive becomes accessible to everyone.

IT admins have more control over all components in their environments, and management and automation of the entire
server environment is easier than with previous OSes.
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