Might A Tablet Be The Ideal Platform/UI for a Highly Complex Calculator?
Jake Schwartz
In 2009, Hewlett-Packard developed and began selling calculator emulators for the Apple iPhone.  Whether it was a way to seize market share from others who had already done the same thing independently in the prior few years or simply to test the waters of virtual calculator sales, they put HP12C and HP15C work-alikes out there.  This makes good sense, since getting HP intellectual property onto the many millions of hardware boxes already in the hands of the public seems to be “lower-hanging fruit” as compared to developing new hardware and software/firmware and hoping sell merely thousands in an already-mature market. (Rumors of equivalent emulation applications appearing for phones running the Google Android O.S. once swirled around, but nothing have surfaced as yet. It is not known if this is due to a firm decision or perhaps simply a matter of priorities steering the currently-tiny research and development team in another direction at present.)  It is understood, however, that for students in middle or high school, a dedicated hardware calculator represents the ideal solution.  Also, since HP is in the midst of “refreshing” their financial-calculator line, they have obviously concluded that separate financial physical boxes still make sense. 

Nevertheless, further development and/or enhancement of calculator applications to run on third-party hardware platforms can provide a path for enhancements which might not otherwise be practical or cost- effective as standalone hardware. An easy example might be to offer an emulator app of the HP16C programmer’s calculator in addition to the other two existing Voyager-series iPhone apps. Assuming that HP chose to not recreate the actual 16C in real hardware (in a similar fashion to the “12C+”, which is the traditional 12C functionality rehosted onto a modern hardware platform), an app on smart phones might just tickle the fancy of professional “bit twiddlers” out there.  

Moving beyond simply porting already-existing designs to apps, there appears to be an opportunity to enhance the current designs and/or move in different directions.  Looking again at the Voyager form factor, there was once an initiative by a small portion of the user community to convince HP to consider doing at least one more high-end programmable (non-graphing) scientific machine for professionals. As HP continued to recognize the merits of the 12C form factor, it was felt that enhancing the scientific non-graphing line in a Voyager size could recapture the imaginations of many former HP users. Back in 2008, Walter Bonin suggested (among other things) a step-up HP15C in a case with the same physical Voyager-series dimensions, but containing a dot-matrix LCD, four more keys and many enhancements, as shown in figure 1.  However, if the 12C and 15C apps have proven to be popular sellers, why not do a “super 15C” app for the smart phones as well? Assuming that no cost-effective way of enhancing the circuitry and display of the 12C+ hardware can be achieved, and also assuming that no physical machine (whose sales might be threatened) is planned with comparable capability, the number of possible impediments to such an effort would be reduced. 

A more-recent endeavor for Walter (with Paul Dale) has been developing new firmware for repurposing the hp30b hardware into a powerful scientific machine. Figure 2 shows their latest keyboard layout. Our hats are off to them and it is sincerely hoped that this project reaches a successful conclusion. (I can’t wait to have an excuse to figure out how to re-label those 30b keys and to build an overlay for the new shifted-position markings!) I would assume that this work is a result of the lack of HP actually producing any sort of “super 15C” as yet; however the display limitation of the 30b platform severely hampers its effectiveness as compared to the full two-line dot-matrix screen of the 17BII+, for instance. Again, if this was done as an “app” on a smart phone, the sky would be the limit as to how it could be made to display information to the user. 
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Fig. 1 – Walter Bonin’s proposed “HP15S” enhanced Voyager-series calculator.
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Fig. 2 – Keyboard layout for Walter Bonin’s and Paul Dale’s “HP34S”, an hp30b hardware- platform repurposing project, currently under development.
Now, one of my biggest calculator pet peeves is requiring needlessly-high keystroke counts due to the shortcomings of the user interface. An example of this would be embedding functions several levels deep in menus when many available keyboard shifted-key positions remain empty. (Perhaps the biggest offender of this was the “clamshell” HP18C from 1986, with its six top-row soft keys and single shift key in its right-hand keyboard, where only 10 of the possible 30 shifted-key positions were utilized. If those 20 unused positions were filled with items from the 18C’s labyrinth of menus, perhaps one or more levels of menu depth could have been eliminated. The decision to minimize the keyboard clutter is historically attributed to sparing the business user from an intimidating visual experience.)  Assuming that the handheld form factor is maintained, any software apps emulating traditional complex HP models would suffer the same high keystroke counts when accessing deeply-embedded menu functions. For instance, if I wish to do a combination computation on an HP50g after entering the two arguments onto the stack, I must press [left-shift] [MTH] [NXT] [PROB] [COMB].  Due to the limit of six soft keys in the top menu row, the eleven-position MTH menu requires two sets of functions which must be navigated to using [NXT], as shown in figure 3.
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Fig. 3 –HP50g menu and key-navigation sequence in order to access the COMB function, requiring five keystrokes.

Since an app running on a touchscreen might not necessarily be constrained in the same way as the real machine, this could present an opportunity to streamline the UI.  It would be really nice if after accessing the MTH menu in a hypothetical hp50g app, the full list of the 11 submenus could be displayed simultaneously as shown in figure 4, thus reducing access to “COMB” (and the other functions in that menu) by a keystroke:   
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Fig. 4 –Menu and key-navigation sequence in a hypothetical HP50g software application running on a platform where the entire 11-function MTH menu may be displayed at once.

In the real 50g, eight of those eleven submenus (“VECTR”, “MATRX”, “LIST”, etc.) each hold two rows of functions, and therefore require the use of the [NXT] key for navigation between menu rows. Again, if an app could display all menu functions at once and not be constrained to showing only six functions at a time, it would be another keystroke-saver. One possible way to achieve this would be to have a large enough touchscreen to show the original 50g keyboard along side of a region where a large soft-key menu could be activated.

Enter the Tablet?
At the June, 1989 HP Handhelds Conference at Triton College in Melrose Park, IL, I proposed that the current flagship HP28S (clamshell-format) be enhanced by replacing the left-hand keyboard with a full touchscreen. One of the many applications this enhancement could provide was the capability to display huge softkey menus, each containing dozens of simultaneously-accessible functions. This idea remained a fantasy while the first of the HP48 series was being readied for release nine months later. Fast-forwarding to the present day, the Apple iPad’s large display could be a worthy substitute for a complex “50g-caliber” calc application presenting side-by-side touchscreen keyboards a la the 28S, as shown in figure 5.
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Fig. 5 –A mythical HP50g “extended” app running on the iPad with its auxiliary soft-key menu.

Consider the case where the user chooses [left-shift] [MTH] and the entire right-side soft-key menu is activated with functions from the “Vector”, “Matrix”, “List”, “Hyperbolic” and “Real” submenus under the original 50g MTH menu. A single press of [NXT] would then switch to enabling all the functions from the “Base”, “Prob”, “FFT”, “Complex”, “Constant” and “Special” submenus. Likewise, choosing other menus from the primary 50g keyboard would light up on the auxiliary soft-key menu with over 50 positions available at the same time. If the top row of this right-side keyboard contained keys labeled “F7” through “F12”, the bottom of the display portion of the application could be used for a user menu of up to 12 key positions. With that much space for keys, the ALPHA key could activate a QWERTY key arrangement if necessary. Also with a large, double-width display area at the top, more stack objects could be visible and much larger graphical objects would be easily displayed without having to scroll around. The possibilities are great. It was a significant step for HP to broaden its reach by taking the initiative to develop their own calculator apps on smart phones, and the opportunity is there to go even further by taking advantage of those larger screens already being carried by so many people.

A Tablet “Tsunami” is On the Horizon

With the immediate success of the iPad, it seems that a whole host of other companies woke up and began concentrating on tablet or “slate”-type hardware. Dell has already released the Streak with its 5-inch screen running Android, Archos just recently announced five different tablets of varying sizes and in early September, Samsung announced the Galaxy Tab, a larger Android-based version of its Galaxy S smart phone. Even HP has hinted at a tablet running PalmOS coming soon. It is a safe bet that a year from now, we will have seen at least a dozen distinct iPad competitors attempt to steal market share. Time will tell whether these devices represent successful competition for Apple but in the mean time, there will be millions upon millions of users out there with powerful hardware which could host complex calculator applications.  This is HP’s chance to extend the high end capabilities without having to concern itself with the manufacture of physical boxes in faraway countries with all the potential complications that outsourcing represents.  
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