Here is a short technical data about one Xolas processor:

Each processor has eight register windows with 32 registers each.
Consequently, function call paths deeper than 8 result in a
performance penalty to flush the register window contents onto the
stack. In addition, each processor has a floating point register set
which can hold 32 single or double precision numbers.

The memory organization of the Ultra architecture is a 2-level
hierarchy. The first-level cache is designed after the Harvard-
Architecture, i.e. there are two independent caches, the data cache
and the instruction cache. The instruction cache (I-Cache) is a 16
Kbyte two-way set associative cache with 32 byte blocks. It is
physically indexed. The data cache (D-Cache) is a write-through, 16
Kbyte direct-mapped cache with two 16-byte subblocks per line. It is
virtually indexed. The second-level cache, the so-called external
cache (E-Cache) is a write-back, 1 Mbyte direct-mapped cache. It’s
line size is 64 bytes.

Notes: Memory accesses are the most expensive operations in modern
architectures. Therefore, it is important to design any inner loop for
locality. All integer variables should fit into registers. In
addition, basic data blocks should be loaded into the floating point
register set and should be reused as often as possible. The
second-level cache should be utilized efficiently by loading data in a
prefetching style. This results in designing data structures such that
8 doubles, which fit into a single cache line, should be allocated
contiguously, and aligned to a 64-byte boundary. For example, a 4x4
block of 16 doubles (8 bytes each) can be loaded into the register set
efficiently by storing the 16 doubles in contiguous memory addresses
aligned to a 64 byte boundary, so that they fit into 2 cache
lines. Loading the doubles into registers will cause only 2 second-
level cache misses: The first load will move 8 doubles (one cache
line) into the E-Cache, from where they will be loaded into the
register set. Analogously with the second set of 8 doubles. If the
doubles were not aligned to a 64 byte memory address, three expensive
second-level cache misses would occur rather than only two.
Bottom-line: Register utilization and memory layout are instrumental
to achieve high performance. You can’t rely on the compiler to do that
job for you!