D75P 34 : Computer Architecture.  

Companion Sheet to Lecture 9 – DMA graph drawing.
Gnatera is a remote server where MP3 files are stored by independent record labels.  The tracks are all copyright-free, enabling users to download samples to hear new bands.

Our system is downloading the latest release from “Austin and the Powers”.  It’s quite an old computer with a V90 modem and a BT dial-up connection.  The file is 3.44 MB in size and takes 11.67 minutes to download, process and transfer to the hard drive.  All of the cards are in conflict with each other, so the DMAC and Bus Mastering do not work properly.  As a result, all of the data has to be transferred through the CPU.

Assume for each second of this time, 0.2 seconds is used to transfer the data through the modem buffer and 0.2 seconds is used to transfer it from RAM to the hard drive.  The remaining 0.6 seconds is the time spent processing the data through the CPU.

You are required to draw a graph showing how many kilobytes of data can be downloaded and saved over a period of four seconds under the given conditions.

Further investigation of the computer shows us that some of the DMA channels can be re-assigned.  It should be possible to configure the modem card to use DMA, which should speed up the process quite considerably!
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The setting up of the DMAC takes 1/3rd of the time that was previously spent processing a seconds' worth of data through the CPU.  Add a line to your graph to show the new transfer rate.

Finally, assume that the initial transfer rate given represents the CPU working at 80% efficiency.  Draw in a control line to show this, then use the control to estimate the maximum transfer rate where the computer is using the DMA controller.  

Finally, we will also work out how long it will take (approximately) to download and save Austin’s single.

