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More than you needed to know about Video Memory
Dedicated versus Shared Graphics Memory

Graphics memory is generally classified into two major types: dedicated and shared.

Dedicated graphics memory, as the name suggests, is memory that is available for exclusive use by the graphics subsystem. Non-graphics applications and other subsystems in the operating system cannot access this type of memory. An example of dedicated graphics memory is the memory that is physically present on the “discrete” graphics adapter. This has been commonly referred to as “on-board” or “local video memory”; that is, close to the graphics processing unit (GPU). Dedicated memory, however, isn’t limited to on-board memory. A portion of system memory can also be dedicated to the graphics subsystem. This portion of system memory is never available to other subsystems or applications and is exclusively owned by the graphics subsystem.

Shared system memory is a portion of the system memory that can be used by the graphics subsystem when needed. For discrete graphics adapters, this type of memory is often referred to as “non-local video memory”; that is, far from the GPU. The shared memory is available to other subsystems or non-graphics applications when it is not being used by the graphics subsystem. Thus, it is never guaranteed to be available for graphics because it could already be in use.
Discrete versus Integrated Graphics Adapters

The differences between a “discrete” graphics adapter and an “integrated” graphics adapter can be highlighted in the context of dedicated versus shared graphics memory.

Discrete graphics adapters are commonly connected to the system through either the Accelerated Graphics Port (AGP), PCI, or PCI Express bus. Most discrete adapters have some amount of dedicated graphics memory with a very wide and fast local memory bus to access it, offering much better performance than the system memory.

Discrete graphics adapters can also access and use system memory through the AGP or PCI Express bus—the non-local video memory discussed earlier. Because system memory is accessed across the system bus, accessing it is much slower than accessing local memory. 

Discrete graphics adapters generally share a portion of system memory with the CPU. Typically, these adapters do not ask for dedicated use of system memory for graphics, thus leaving more resources available for the rest of the system.
Integrated graphics adapters have the GPU integrated within the chipset north bridge. They do not have high-speed memory connected exclusively to the GPU as is the case of discrete graphics adapters. An integrated graphics adapter typically uses system memory for graphics purposes. It always dedicates a portion of the system memory to the graphics subsystem to guarantee a minimum amount of memory resource available to the GPU at all times, similar to the discrete adapters. It also shares another portion of system memory with other non-graphics applications and subsystems.

BIOS Allocation versus Driver Allocation

An integrated graphics adapter can dedicate a portion of system memory to the graphics subsystem by using two distinct mechanisms. Although each method reserves a portion of the system memory, they differ in the manner in which the available memory is reported to the user.

BIOS allocation: An integrated graphics adapter can reserve a dedicated portion of the system memory during the System BIOS power-on self-test (POST) phase of a system startup. This method effectively hides a portion of the system memory from the operating system. Thus, the reserved memory is not reported by the operating system as part of available memory resources. 

For example, if the BIOS reserves 256 MB of system memory from a computer system with 1 GB of installed system memory, the operating system can see and report only the remaining 768-MB memory to the user through various control panels or through Windows APIs.

Driver allocation: The second mechanism that an integrated graphics adapter can use to dedicate a portion of system memory for graphics exclusive use is for the graphics driver to allocate that memory in its initialization routine during boot. In this case, the operating system still reports this graphics memory as part of the system memory even though this memory won’t be shared by the graphics driver with any other component in the system.

Taking the same example as before, if the graphics driver allocates 256 MB of memory from a computer system with a 1 GB of installed system memory, the operating system will still report 1 GB of system memory to the user and applications. Although a different amount of memory is reported in these two cases, the end-user impact is still the same—that is, only 768 MB of memory is actually available to the rest of the system.
