A simple PVM stack assembler (1)
The most awkward part of hand-coding in a very low-level language is concerned with branching instructions. 

At the machine level these take a machine address as a parameter, but computing these addresses by hand involves a human in tedious and error-prone counting exercises.

All assemblers will offer some kind of labelling facility 
      LDA    0                   WHILE:  LDA   0

      LDV                                LDV

      LDC    0                           LDC   0

      CGT                                CGT

      BZE    18                          BZE   EXIT

      LDA    0                           LDA   0

      INPI                               INPI

      BRN    5                           BRN   WHILE

      HALT                       EXIT:   HALT

To implement this we need a table structure in which we can record the names of the labels and the corresponding addresses.
Constructing this table is complicated by the inevitable presence of forward references. 
Example:

When the assembler tries to handle the  BZE EXIT  instruction, it has not yet established the location of the EXIT label.

