Studying the DE, DD board and DAC data sheet it is clear as to the functionality of the controller chip. What we have is a parallel to serial buffer interface consisting of four 72 bit serial shift registers. These registers are addressed via A0-A7 and loaded with data D0-D15.  The reason for four 72 bit registers is that one DAC requires 12 bits of information, 8 data and 4 address, and there are four series groups of six DAC’s  each requiring 72 bits of information. After the four registers are parallel loaded, the data is sent out via DSDA0 – DSDA2  I2C lines during the vertical retrace cycle. The data packet includes the address, what DAC in the string to write to, and its data. The registers block in the controller chip would look like this:
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The only functionality that is not clear is the method used to parallel load the registers. This will have to be determined using a data analyzer. I suspect the data is loaded hi byte in odd register and low byte in even register requiring 18 write cycles to fill the four registers. Below shows loading the first two of four registers:
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