1401 Restoration Tour – Part 2

1401 Restoration Room


Note:  This portion of the tour demonstrates the 1401 and some of the unit record equipment that was shown during the visit to Visible Storage.

Introduction:

Well, here we are about to enter a business computer center of fifty years ago.  

Look around: if you worked in what was called "data processing" anytime from 1960 to 1965, you spent your workday in a room like this, with fluorescent lights and a raised floor, among machines very much like these.  Air conditioning became important at this time and a raised floor was where the cool air was pumped.  It also hid the cables connecting the components of the computer system.  If you notice, some of the floor tiles have lots of holes in them to allow the air to pass to the machines that need cooling.

Just for a quick orientation, that large box in the middle of the room, with the blue and silver trim, that is an IBM 1401 computer.  IBM announced the 1401 line in 1959.  By 1965, when its successor, the IBM 360 series, was coming in, IBM had shipped over 10,000 of these machines.  Today, that's about how many Dell builds in a few hours, but this was the first computer to be built in such quantity.  Rather than walking into IBM and selecting your machine, delivery also meant waiting several months for IBM to build your machine to specification.

Memory on the 1401 was available in sizes of 1.4, 2, 4, 8, 12 or 16 thousand characters of core memory.  Memory was expensive at this time.  One character of memory could be purchased for about $5.00.  You might walk back into Visible Storage and look at the core memory exhibit when we finish here.

Those of you who only know computers that sit on your desk or on your lap might notice a couple of important things missing from this computer.  There's no screen!  There's no keyboard!

In their place, we have a variety of devices, which are connected to the 1401:

· Well, the big machine to your left – the one with what looks like a playground slide sticking out of it – that is a card reader and a card punch.  The primary way to get data INTO our 1401 is by reading punched cards.  We'll do some of that in a minute.  Reading at 800 cards a minute, this was over five times faster than 

· This thing behind me is the 1403 line printer.  The main kind of output from the 1401 was paper documents – like bills, invoices, payroll checks – and they come out of this printer at high speed – and at a high noise level, as we'll demonstrate today.  Print speeds of up to 600 lines per minute were four times faster than previous printers.  So you see what an improvement the 1401 system was compared to the equipment we saw in Visible Storage.

· Lined up down the wall on your right is a set of five, or as we used to say, a "string" of five tape drives.  These are IBM model 729 tape drives that read and write data on half-inch magnetic tape. This is what most 1401 systems used as permanent storage. Any file that you want to keep, you write to a reel of mag tape, so you can read it back later. We'll do some of both today.

· Magnetic disks didn’t become available until 1961 when the ability to attach a RAMAC disk to the 1401 became available.  We have a restored RAMAC just off the lobby.  It could store up to 5 million characters of data.  Removable disk became available the following year and we have a 1311 disk like those which attached to the 1401 in the Innovation in the Valley exhibit.  It would store up to 2 million characters of data.

The payroll processing which we discussed in Visible Storage would have taken several days from the keypunching of the weekly hours worked cards, through the sorting and merging process, to the calculations, to the printing of the checks, etc., to the updating and filing of the master records.  Moving this to the 1401 would have meant the elimination of the sorting, merging, calculating and filing steps since the master information would have been saved on tape and an updated copy produced as part of the calculations done at the same time as the payroll register was prepared.  Paychecks could be given to employees on Monday rather than having to wait till the middle (or end) of the week to do this.

Card preparation:

If you remember when you came on this tour, we asked you to write your name on a signup sheet.  Well, we took those names and have keypunched them into cards.  (Although these cards were used by a variety of computer vendors, they were called “IBM cards” largely because until the 1950s IBM had a monopoly on their manufacture.)  When the cards had holes in them, they were punched cards.  

Cards had eighty columns and each could contain a number, letter or special character.  This format lasted until data entry was done using a workstation or PC to capture the information.  Actually, the end of punched cards was probably closed with the “hanging chad” problem in the election of 2000.  Utility bills, airline tickets, early credit card slips, all were in this format.

Often, a data processing department would have keypunches where the data was prepared and “verifiers” which looked like a keypunch but did not punch holes.  Instead, if the verifier operator entered the same data as the keypunch operator, the card would have a notch punched on the end of it.  It was easy to tell whether the data had been verified.

OK.  Let’s show you what can be done with the 1401 system.  We took the signup sheet and punched all but one name into cards.  We saved the last one to show you what a keypunch looks and sounds like.  Bill, please punch the last data card for the 1401 demonstration.

(Bill punches the card.)

Our 1401 has very little memory and no disk, so it cannot do things in random order.  The only practical way to handle data is in sequence.  Our programmer has designed the payroll processing program handle the hours worked items in sequence by employee number.

Sorting:

However, these hours worked cards are just as we received the orders, not in any special sequence. So before we go to the computer we need to get them in order, and to do that, we use this device, an IBM 082 sorter.  This is not a computer, it is not digital, it is electro-mechanical. And how it works is almost brutally simple.

There is a small wire brush, just the width of one card column.  Cards pass under this brush and when the wires fall into a punched hole, it closes a circuit, and that guides the card to one of these pockets.

So let's sort this deck on employee number, which is the first three columns. To do that, I set the reading brush to column 3... 

And put the deck in the input hopper...

And now I need a volunteer for a highly technical task, a DIGITAL task, so who wants to help?

Okay, for this digital task I need you to hold up the first digit of your right hand... 

(Demonstrate) 

...Good, and place the tip on this button marked START... good, and when I say go, you press down once.  OK? You got it? You ready? GO!  

All the customer numbers ending in zero are going in this pocket, all the ones in this pocket...

(Collect cards in sequence)

...the twos, threes, and so on.

So, now I have the deck sorted on the least significant digit, I put it back in the hopper... and I set the reading brush to column 2... Now, if our intrepid volunteer is ready?

GO!

Now this pocket has all the cards ending in zero-zero to zero-nine, 

(Collect cards in sequence)

ten to nineteen, twenty to twenty-nine, and so on.

Now the deck is sorted on the last two digits and I put it back in the hopper... and set the brush to column 1... And you get out that digital digit and press START one more time... good!

So now this pocket is getting all the cards with zero-zero-zero to zero-ninety-nine, and all the hundreds here... and the two hundreds...

(Collect the deck)

And we are sorted.  Thank you, a round of applause for our sort operator!

If you were in data processing in the 50s and 60s, it is possible you might spend all day running a sorter like this one and sorting really big decks, huge trays of cards. And you would sort on longer fields, nine-digit social security numbers.  Or it is possible to sort on alphabetic data, putting a deck into alphanumeric order.

But now we have our input data and we are almost ready to run a program.

Magnetic Tape:

I said that our payroll program would update the master tape.  This is what a computer tape looked like – all 2400 feet of tape.  The 1401 wrote data using the 729 drives with seven-track read/write heads.  That’s six data bits and a parity bit.

You may be saying to yourself “Wait a sec!  Aren’t there eight bits in a byte?  Why does the tape write only six?

The answer is that the memory in the 1401 is in six-bit characters – sometimes referred to as binary-coded decimal.  Each memory location can hold one character from a set of sixty-four.  The eight-bit byte that we know today did not appear until 1964 with the announcement of IBM’s System/360.  Prior to then, all computers wrote 7-track tape.

This reel could hold about twenty million characters, which was a lot for its day.  But that would only be about 20 minutes of music in MP3 format.  Another way is that you could fit about 10 of these reels on the two-gigabit chip you have in your digital camera.

The key fact about tape is that it is sequential.  When you had a VCR and wanted to see the extra portions of the tape that the studio had added, could you just hop to that portion of the tape in the way that you do with a DVD?  Well, yes you could by forward spacing the tape, but this was a slow process.  Similarly, it is not possible to update a record in place since the technology would not guarantee that the tape was exactly positioned so that you would not write on another record.  So there was no random processing as we have with disk drives.  When we updated the payroll master tape, we did so by writing the records to a new tape.

Printing:

The other thing our payroll program would do is print a paycheck for each employee showing their name, the gross payment, deductions and withholding, and the net payment and so on. That all comes out on our 1403 printer.  (Open the printer cover, open chain gate, and demonstrate loading paper.)

As a data processing operator in the 50s and 60s one of your important jobs was loading forms into a printer like this. The paper feeds up out of a box... you lay it over the forms tractors... align it nicely... snap the tractors shut.

Inside this gate, behind this big ribbon, there is a chain a lot like the blade of a chain saw.  On each link there are a couple of letters sticking up.  In operation the chain spins around at high speed letting the 1403 print up to 600 lines a minute

Behind the paper, facing the print chain, is a row of 132 hammers. When the correct chain link comes whizzing past, the hammer fires, and slams the paper against the ribbon and the letter. So if you want to print an A in column 25, the hammer in position 25 waits until an A is coming toward it, and at just the right time it goes "tap!" and bangs on the paper. (Close the chain gate and the printer cover.)

Demonstration:

Well, enough of the technical stuff.  Let’s show you how the 1401 works.

If you want to start a program on your computer, what do you do?

Right!  You tell Windows, Mac/OS or Linux to load the program from disk and load it into memory.  Well, there is no operating system for the 1401.  We load a program from cards or perhaps from a tape file.  Today, we’ll run from a card deck.

(Describe the demonstration programs here.)
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