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INTRODUCING THE
RVM-128 AND RVM-512

Digital Pathways’ Real Virtual Memory is a random ac-
cess memory module that greatly increases the main
memory space of your DEC PDP-11 series computer.
Each RVM-128 provides 128K words on a single board
while each RVM-512 provides 512K words. In both cases
a word consists of 16 data bits plus two parity bits.

Both modules fit into the hex-wide small peripheral con-
troller slots of the UNIBUS backplanes in all PDP-11
computers from the model 04 through the model 70.
Furthermore, each module draws only 5 volts DC and
therefore requires no additional power supplies (even in
early PDP-11 configurations).

The RVM modules employ a bank-switching scheme that
makes it possible for you to add a virtually unlimited
number of RVM-128 and/or RVM-512 modules to your
PDP-11. By changing four jumper settings and replacing
the dynamic RAM chips, you can easily upgrade an
RVM-128 to an RVM-512. This manual describes the
installation and use of RVM modules.

DEC, PDP-11. and UNIBUS are registered trademarks of
Digital Equipment Corporation.



BANK-SWITCHING

Before installing the RVM-128, you should understand
its bank-switching technique. Standard DEC PDP-11
computers use eighteen address lines to reference 128K
words of memory (256K bytes). Since the topmost 4K
words of address space are reserved for peripherals, only
124K words of memory are available for data storage. In
fact, early PDP-11s use only sixteen of eighteen address
lines and therefore have only 28K words of memory
available for data. The RVYM-128 considers the 128K
word address space to be logically divided into 64 sectors
of 2K words each (see figure 1). Similarly, the physical
memory of each RVM-128 memory board is logically
divided into blocks, also 2K words each in size. There are
64 blocks on an RVM-128, 256 on an RVM-512. Special

SECTOR ADDESS RANGE OFFSET FROM
NUMBER OF SECTOR BASE OF SAT
0 000000,-007778, +0
1 010000,-017778, +2
2 020000,-027778, +4
3 030000,-037776, +8
(764) 62 760000,~767776, +174,
(77,) 63 770000,-777776, +178,

Figure [. Sector Bounaaries

hardware on the RVM-128 board associates each of the
64 sectors of address space with a single physical block of
memory. In this way, blocks of memory can be dynami-
cally assigned to respond to different address ranges.

Since the actual number of sectors is fixed at 64, the
PDP-11 never has more than 128K words of memory
available to it at any given instant. However, the 128K
words can consist of any combination of 2K blocks cho-
sen from the total number of blocks available (up to
16,384). A single PDP-11 instruction can cause any 2K
block to be replaced instantly by any other block. (This
represents an effective transfer rate of over twenty bil-
lion bits per second.) Blocks are distinguished one from
another by a Logical Block Number (LBN) unique to
each block. In fact, a unique base LBN is assigned to
each RVM-128 (or RVYM-512) board, creating 64 (or 256)
consecutive Logical Block Numbers beginning at that
base number. '

The actual assignment of physical blocks of memory to
sectors of address space is controlled by a set of 64

" registers in the UNIBUS peripheral space called the

Sector Assignment Table (SAT). Each of the 64 SAT
registers correspond to one of the 64 sectors of address
space, with the first register linked to sector 0. the second
to sector 1, and so forth (see figure 2). Each SAT register
is a single word in size and contains the LBN of the
physical block that is currently mapped to the sector
associated with that register. To change an assignment,
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RAM/ROM CONTROL BIT (RRC)
= 1 —> PROMS.A.T.
= 0 —> RAMS.A.T.
BIT 15 OF LAST 2 REGISTERS

FLAG BIT
= 1 —> VALID LBNASSIGNED
= 0 —> NOSUCH LBNIN SYSTEM
BIT 14 OFALL REGISTERS

—

LOGICAL BLOCK NUMBER TO
BEASSIGNED TO SECTOR
(BITS 13, 12 ARE ALWAYS ZERO FOR RVM-128)

Figure 2. Sector Assignment Table

you simply write the LBN of the desired physical 2K
block into the appropriate SAT register. Note that when
reading a SAT register, bit 14 (the flag bit) is always a one
(1) if there is an existing 2K block assigned to that sector.
If no block is yet assigned to a sector, reading the corres-
ponding SAT register will show all bits of the register to
be zero (including bit 14). Also note that there is a clear
distinction between a valid assignment of physical block
zero to a sector (all bits zero except bit 14) and no
assignment at all (all bits zero).

The flag bit (bit 14) is present only during a read of a SAT
register. It is neither necessary nor possible for you to
alter this bit. The flag bit is provided as a means to
nonambiguously determine the state of the sector/block

mapping in systems employing multiple RVM-128
memory boards.

For example, writing the number 10 to the first SAT
register immediately channels all subsequent memory
requests in the range 000000;-0077764 to physical block
number 10. Changing the 10 to a 20 immediately replaces
block 10 with block 20. Although block 10 is no longer
directly available to the processor, its latest contents are
preserved and can be accessed by merely reassigning
block 10 to a sector.

The Sector Assignment Table described above is stored in
volatile MOS memory and therefore will likely come up
with scrambled contents after a power failure. This could
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