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UNIX Issues and Solutions 

MAC OS X & SOLARIS 

If you have found yourself in a situation where you need to use Consed and you do not have direct access to a UNIX lab, then the solutions provided here will hopefully be of some assistance for you. This issue presented itself to me upon returning from St. Louis to find that there was a classroom full of students and no computer lab for them to use. Somehow though careful use of polite coaxing and convincing, we managed to get the students to bring in their laptops, but perhaps you will find yourself in a better situation. The solution in any case is that they are going to have to connect to a UNIX (or LINUX) machine that can run Consed. This UNIX server must have a network connection if not in the school alone, then on the Internet as a whole so it can be connected to, albeit much more slowly if over the Internet. Note that this solution is how I first came to use Consed while working at Novartis, because their SUN server was in another state, where we in New Jersey were connecting over their intranet. 

Issues with using a server 

If for no other reason, the major benefit to working this way is that all the data that is going to be used and manipulated is in one place for easy access. Of course now there are several issues that all need to be decided upon and thought about before proceeding with is, if you don’t have to. 

The first question is, how is the data going to get onto the machine, how are new reads going to be added, and how are they going to be sent back for quality control when all is said and done. For these reasons it is of great benefit for the server to be connected to the internet, but this now poses some new issues of it’s own, namely security. Because the users need to have read access to the files, a cleaver student could potentially copy files to a work machine, and since half of our class are graduate students some of which working in phrama companies, this can be a big deal. The only fix I can think of now to combat this is to shut down the server when they are not in the lab doing work. For our situation, we also do research on our SUN server that sometimes requires it to be on during the night to download large files from NCBI, but it may also be the case in your particular situation that you are piggybacking off of a campus, or building wide resource so you cannot control access during off hours. There is always the option of changing passwords so they can’t login but that quickly becomes impractical if there are many user accounts. I’m positive there is a way to automate the re-issuing or control of passwords, but I don’t know what it is. [Comment from Chris:  Unix has a simple way to control access to files. To use these features you will need to have the administrator or “root” password to the machine. If you have root access you can set permissions on consed and related files so student accounts can run the programs but cannot actually read or copy the files. The command to change permissions on a file is “chmod”, use any unix help system you are familiar with to get further help on chmod but a simple chmod o-r o+x `filename` will set the file so student accounts can execute the file but not read or copy the file.]
If you are using an Apple computer as a server, there exists another potential problem if you have a large class size. Although setting up X11 allows Consed to be accessed over a network, I have not been able to get other applications to work over the network. On Linux and Solaris machines, once X11 is set up you can pretty much open any application and it will run on your PC, but for some reason if you try to open a Mac application remotely it will open up only on the actual server and not show up on the remote PCI think it has something to do with OS X’s use of quartz and the aqua graphical i.[Comment, Yes Mac programs use a graphics system called Quartz which is not designed to run over a network connection as apposed to X11 programs which can be run on a remote computer over the network] nterface programs, which makes it so much nicer, and more fluid to look at than Solaris. The reason I say this is a problem is because you can install Firefox on Solaris and then have the students open up the browser and submit ace files directly from the server, rather than having to move them to another first. 

Lastly, another thing to decide upon is how the server is going to be accessed. For the sake of teaching a class I think it is easier to have one user account that the entire class can access, so that A) the accounts do not necessarily have to be created and deleted every semester, and B) if somebody forgets the username/password or anything else UNIXy, the chance that somebody sitting next to them can help them is that much greater. Once again the concern here is security because now everyone in the class has access to everyone else’s data, but this appears to be a non issue as the students are much more interested in helping each other, especially since it has taken them this long in their school career to get to this higher level biology.  
And now for the actual set up 

Step 1: Setting up X11 forwarding on your UNIX server 

Although this may seem like a cruel joke, there can actually be some benefits to this situation as described above. Consed should be able to run on a LINUX machine although I have not tried it. These instructions are for MAC or SOLARIS (Solaris 9) SUN machines, I’ve done it on both. LINUX setup will probably will be similar, somewhere in-between the two, but most likely closer to SUN. 

1. The first thing you must do is edit the sshd_config file so it allows the X windowing system to be accessible over a network. You must be the root user to save the changes you make to this file, which means you need to know the root password. The steps to do this are as follows 

Using whatever text editor you are most comfortable with (usually pico or vi) type: 

MAC: 

$ sudo vi /etc/sshd_config 

SOLARIS 

$ su - 

$ cd /etc/ssh/ 

$ pico sshd_config 

2. Once the file is open either do a word search or simply scroll down towards the middle/end of the file. You will see many lines that are commented out (this means they have a pound sign “#” in front of them) which tells the computer to ignore them. Find the three lines that begin with X11. Uncomment them by deleting the # sign. They should look something like this: 

1. #X11Forwarding no 

2. #X11DisplayOffset 10 

3. #X11UseLocalhost no //(this line may not be present on SUN config files) 

3. Upon removing the #’s, change the no’s to yes, then save the file and quit out of whatever text editor you are using. To ensure your changes take effect restart the system. 

Step 2: Connecting to the UNIX server 

Assuming the server is connected to the network and can be accessed, the next step is to get the software for the PC(s) you will be using to understand how to talk to the UNIX machine you just set up. 

ON A MAC: 

Should you already have access to Apple computers, but are choosing to teach in the server environment for greater control of the data, the install discs that came with the computer’s are needed. Insert the DVD into the workstation computer and double click the “optional installs” package. Once the volume is selected click the triangle next to Applications to see all the options. Only select X11 and uncheck everyone box, then click install. Also check apple’s web site, or choose “Software Update…” from the apple menu to see if there are any updates for X11 so it runs optimally. 

FOR A PC 

There are many solutions available on the internet for connecting to a UNIX machine from a PC, and many of them (like Putty) only allow command line access only. While there are still others that will make use of the X windowing system there are two ways described here, and they fit into two universal categories; easy or free. Namely XManager from http://www.netsarang.com or the X11 Free86 standard software for PC’s, Cygwin (http://x.cygwin.com) 

CYGWIN 

I won’t go into all the fine details of installing Cygwin here, but I will present the overview I posted on the Internet for my class though blackboard in case they wanted to do it on their own. I did it first with most of them in class however. 

1) http://x.cygwin.com 

To install go to the above link and click the "install Cygwin now" or "setup.exe" link on that page. The manual is a PDF file broken up into chapters. Start at chapter 2, and follow the instructions. 

2) When you get to the "Choose a Download Site" window you can select any of them, the one that worked for us was the fusion.wiki server which was somewhere 8-13 from the bottom of the list, but all of them should work; try as many as you have to until you get one that works. They are in all different locations geographically so it is best to choose one close “home”. 

3) Next you will have to install packages. You need to select the "xorg-x11-base" package as well as the, "inetutils" and "openssh" packages. To select one click the "plus" sign next to the name and a new row should show up with its contents. Once all three have been selected click "next". At this point it will download the selected software, which will range in time depending on how busy the server you choose in the ftp window. If it stalls or takes longer than 30 min's you can force quit and try again selecting a different server, but you have to do the process all over again. 

Once Cygwin is installed the manual says to open it from the icon it leaves on the desktop, and when the command line appears type: 

$ sh /usr/X11R6/bin/startxwin.sh 

This opens yet another command line window, this one is X compatible however. 

XMANAGER 

Go to http://www.netsarang.com and click on XManager download now (3.0 by April 2007). As of March 2007, 3.0 is beta and 2.0 can still be downloaded. The only thing that is required is registration, which is a user name (we used bob), an e-mail address ( bob@bob.com) and a company (we put MSU, as in Montclair State University). Then the app downloads and installation is a few yes’s clicks of the mouse and it’s all done. The only thing left is when it first launches, you put in the user name (on the server), and select ssh over port 22 in the correct boxes, and specify the server (either the server’s name, or it’s IP address) and then it just connects. I haven’t explored all it’s options because I use a Mac but there are a few different ways to run it. If you open the XManager application it connected to the SUN machine in a remote desktop fashion where you could see the machine actual desktop icons, and menus. If you go it the installation folder and instead open up XShell I believe it was called, you can connect in a similar fashion to Cygwin which is all command line, which is probably faster than having all the graphics and color detail of remote desktop hogging up all the bandwidth slowing down everyone’s connection to the machine, but it’s your call. I haven’t used it much, but I am comfortable saying that it is pretty easy to use, and straightforward to setup, or at least enough to make an Apple Technician such as myself blush. 

CONNECTING TO THE SERVER 

If using XManager/XShell, then the login information can be saved so it doesn’t have to be entered every time. You can use the steps here to help figure out what info goes where, but mostly this won’t apply to XManager users. 

Once either X11 is open on the workstation Mac or Cygwin is open and the SH command line window is activated the command to connect is: 

ssh –Y username@server.server.edu { in our case it was jcar@limei.montclair.edu} 

in some cases the –Y option does not work as intended. I went on Cygwin’s site to see why and it turns out that some people may have older versions of ssh and the –Y was not invented yet so –X will work just as well. I think it just creates some dummy files for the session just to make it work, use –Y first though. 

http://x.cygwin.com/docs/faq/cygwin-x-faq.html#q-ssh-no-x11forwarding 

If you don’t specifically have a domain, but you know the servers IP address you can use that in place of the server.edu part. So in another example it might look like this 

ssh –X jcar@130.168.68.159 

(I made those numbers up - don’t use them, but if you know what yours is, than that is perfectly acceptable.) 

Additionally I have been working on creating Installer scripts that creates the /usr/local/genome/xxx directories and places all the necessary files in them. Actually I have been working on two, one for SUN, and one for MAC. For the SUN we didn’t have the complier necessary as specified in the Makefiles of phred phrap daev..etc. so they had to be modified so that script is made to just create the directories and move the already compiled software. The MAC script on the other hand will take the original gzipped files expand them, compile the software and place them in their respective directories. The only stipulation is that you need to have XCode installed on the machine because XCode is what brings the C compliers and the make commands necessary to build all the software on the computer. XCode is available on installation discs, and must be loaded first before running the script. 

