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  Description 

This application note provides a first hands-on example with ViSi-Genie and 

describes all the steps related to a project. 

 

Before getting started, the following are required: 

• Any of the following 4D Picaso touch display modules: 

 

gen4-uLCD-24PT gen4-uLCD-28PT gen4-uLCD-32PT 

uLCD-24PTU uLCD-28PTU  

 

other superseded modules which support the ViSi-Genie environment 

 

Visit www.4dsystems.com.au/products to see the latest Picaso display 

products. 

 

• 4D Programming Cable or µUSB-PA5/uUSB-PA5-II  

• micro-SD (µSD) memory card 

• Workshop 4 IDE (installed according to the installation document) 

• When downloading an application note, a list of recommended 

application notes is shown. It is assumed that the user has read or 

has a working knowledge of the topics discussed in these 

recommended application notes. 
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  Application Overview 

When downloading (or uploading) a ViSi or Designer program to the 

processor of a display module, the user has a choice between two 

destinations - the RAM (Random Access Memory) or the flash memory 

section. Furthermore, when a program is downloaded (or uploaded) to the 

flash memory, the user can choose whether to make it run from where it 

resides (run from flash) or from RAM (run from RAM). This application note 

explains the difference between the two destinations and why the user 

would choose one over the other. 

 

For the ViSi-Genie environment, programs are always downloaded to the 

flash memory. The user has the option of making the program run from the 

flash memory (run from flash) or from RAM (run from RAM). For more 

information, refer to the application note ViSi-Genie Program Destination.  

 
For the Serial environment, the SPE application is automatically downloaded 
to the flash memory, and the RAM option is not available. Also, the SPE 
application residing in the flash memory always runs from RAM. 
 
 
 
 
 
 
 
 
 
 

Program Destination 

Allocation Size of Flash and RAM 

The Goldelox processor has 10KB of flash memory and 510 bytes of RAM. 

The Picaso processor has 14KB of flash memory and 14KB of RAM. The 

Diablo16 processor has 32KB of RAM and six banks of flash memory – Bank 

0 to Bank 5. Each bank of flash memory is 32 KB. By default, programs are 

downloaded to Bank 0.  

 

The RAM and Flash Destination Buttons 

The program destination buttons are found under the Project menu or tab. 

 

 
 
To make Workshop download the program to RAM, choose “RAM”. To make 

Workshop download the program to the flash memory, choose “Flash”. The 

RAM and Flash buttons are available in Designer and ViSi only. In ViSi-Genie, 

programs are automatically downloaded to the flash memory. There are no 

buttons that allow the user to choose between RAM or flash memory as the 

program destination in the ViSi-Genie environment. The same is the case 

with the Serial environment. The SPE application is automatically 

downloaded to the flash memory, and the RAM option is not available. 

In ViSi-Genie, the Project menu or tab also has a Destination group.  

 

http://www.4dsystems.com.au/appnote/4D-AN-00202/
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Note however that the first two buttons are labelled as “Run RAM” and “Run 

Flash”. These have a different purpose, as explained in detail in the 

application note ViSi-Genie Program Destination. 

 

Choosing between Flash and RAM as the Destination 

While still in the process of developing a Visi or Designer application, it is 

best to download the program straight to RAM. When the program is 

finalized, it can then be downloaded to the flash memory. It is best to avoid 

frequent use of the flash memory as the program destination because it has 

a life cycle time, which means that it can only be written to a finite number 

of times. This figure extends beyond tens of thousands of times though, and 

it should not be considered a concern. However, if you intend to use the 

display module for developing multiple projects, then you may want control 

the use of the flash memory as the program destination.  

 
It should be noted also that if the device is unplugged after a program is 

downloaded to RAM, the program would then be lost when the device is 

powered up again. A program downloaded to the flash memory, on the 

other hand, would still be present after a power cycle. This is because RAM 

is a volatile memory while flash memory is a non-volatile memory. Thus, if 

the program is to be retained after a power cycle, then it must be 

downloaded to the flash memory.  

 

Lastly, note that the option of choosing RAM as the program destination is 

available only for Picaso and Diablo16 display modules. The default and only 

program destination option for Goldelox display modules is the flash 

memory since the Goldelox processor has only 510 bytes of RAM. 

 

Execution of a Program Downloaded to RAM 

Picaso Processor 

A program downloaded to RAM resides in the RAM section and it will 

execute from there. When a program is downloaded to the RAM section of 

a Picaso processor, Workshop will print the information below in the 

message area. 

 

No Errors, code size = 42 bytes out of 14400 total 
Initial RAM size = 200 bytes out of 14400 total 

Program will run from ram so total initial RAM 

size = 242 bytes out of 14400 total 

Download to RAM successful. 

 

In the information shown above, the size of the program is 42 bytes and it 

would occupy 42 bytes out of the 14400 bytes of available Picaso flash 

memory space if it were finally placed in the flash memory.  

Now a program might require a certain amount of RAM to run. For the above 

example, the program requires 200 bytes out of the 14400 bytes of 

available Picaso RAM space to run. Now since the 42-byte program was 

downloaded to and resides in the RAM section and since it needs an 

 

http://www.4dsystems.com.au/appnote/4D-AN-00202/
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additional 200 bytes of RAM space to execute, the total RAM requirements 

of the application is therefore 242 bytes out of the 14400 bytes of available 

Picaso RAM space. 

Lastly, note that the example above uses no flash memory at all since the 

program was downloaded to RAM. When the display module is power-

cycled, the program in the RAM would be lost and the program previously 

downloaded to the flash memory, if any, would execute. 

Diablo16 Processor 

When a program is downloaded to the RAM section of a Diablo16 processor, 

Workshop will print the information below in the message area. 

 

No Errors, code size = 42 bytes out of 32750 total 
Initial RAM size = 200 bytes out of 32768 total 

Program will run from ram so total initial RAM 

size = 242 bytes out of 32768 total 
Download to RAM successful. 

 

In the information shown above, the size of the program is 42 bytes and it 

would occupy 42 bytes out of the 32750 bytes of available Diablo16 flash 

memory space if it were finally placed in the flash memory.  

The program requires 200 bytes out of the 32768 bytes of available 

Diablo16 RAM space to run. Now since the 42-byte program was 

downloaded to and resides in the RAM and since it needs an additional 200 

bytes of RAM space to execute, the total RAM requirements of the 

application is therefore 242 bytes out of the 32768 bytes of available 

Diablo16 RAM space. 

Execution of a Program Downloaded to Flash 

Run from RAM 

So after having been tested and finalized, the program is now ready to be 

downloaded to the flash memory. Note that, by default, a program 

downloaded to the flash memory will, when the processor starts running, 

be first copied to RAM and will be executed from RAM. Consider the 

information shown below. This information is printed by Workshop in the 

message area after a program is downloaded to the flash memory of a 

Picaso processor. 

 

No Errors, code size = 42 bytes out of 14400 total 

Initial RAM size = 200 bytes out of 14400 total 

Program will run from ram so total initial RAM size 

= 242 bytes out of 14400 total 

Download to Flash successful. 

 

First, note that the last line is now “Download to Flash successful”. Thus, the 

42-byte program now resides in the flash memory. Note that the program 

needs 200 bytes of RAM to run. Since the processor, during start up, creates 

a copy of the program and places it in the RAM section, the total RAM 

requirements of the application is 242 bytes. 

 

Shown below is the printed information when the same 42-byte program is 

downloaded to the flash memory of a Diablo16 processor. 

 

No Errors, code size = 42 bytes out of 32750 total 

Initial RAM size = 200 bytes out of 32768 total 

Program will run from ram so total initial RAM size 

= 242 bytes out of 32768 total 

Download to Flash successful. 
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Shown below is the printed information when the same 42-byte program is 

downloaded to a Goldelox processor. 

 

No Errors, code size = 42 bytes out of 9216 total 

Initial RAM size = 0 bytes out of 510 total 

Download successful. 

 
Again, note that the flash memory is the only available destination for a 

Goldelox program. 

 

Run from Flash 

Besides running from RAM, a program downloaded to the flash memory can 

also run from the flash memory (where it resides). This way, the processor 

will not need to create a copy of the program and place it in the RAM 

section.  To explain the need for the run-from-flash option, we suppose that 

the 42-byte Picaso program in our previous example requires 14400 bytes 

of RAM space to run.  Now since the Picaso RAM size is only 14400 bytes, 

we cannot use the default run-from-RAM option, where the processor 

creates a copy of the program and places it in the RAM. Doing so would not 

be possible since the total RAM requirements would be 14442 bytes, which 

is larger than the available RAM of the Picaso processor.  In the event that 

you have accidently compiled the program just recently described, 

Workshop would print the information shown below. 

 

No Errors, code size = 42 bytes out of 14400 total 

Initial RAM size = 14400 bytes out of 14400 total 

Program will run from ram so total initial RAM size 

= 14442 bytes out of 14400 total 

Insert #MODE RUNFLASH and select Destination FLASH 

to run program from FLASH 

 

Workshop would also show a dialog box. 

 

 
 

The correct course of action in this case is to click No and insert the pre-

processor directive “#MODE RUNFLASH” in to the beginning part of the 

code, like as shown below. 
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The pre-processor directive “#MODE RUNFLASH” would make the program 

run from the flash memory, where it resides. Thus, no RAM space would be 

needed to hold the program. Workshop would then print the information 

shown below. 

 

No Errors, code size = 42 bytes out of 14400 total 

Initial RAM size = 14400 bytes out of 14400 total 

Download to Flash successful. 

 

Although the above example is for the Picaso processor, the concept applies 

to the Diablo16 processor as well. Note however that the pre-processor 

directive “#MODE RUNFLASH” does not apply to Goldelox processors. Also, 

using “#MODE RUNFLASH” in Diablo16 and Picaso programs downloaded to 

RAM wouldn’t work, since programs downloaded to RAM will reside in the 

RAM and will execute from there. 

 

Run from RAM vs Run from Flash 

So we have seen that the run-from-flash option can be used to conserve 

RAM space. Note however that, for the Picaso processor, a program running 

from the flash memory is significantly slower compared to that which is 

running from RAM. For most uses however, this difference is not that 

noticeable. For the Diablo16 processor, a program running from RAM has 

about the same speed with that which is running from the flash memory.  

 

In other words, after downloading a Picaso program to the flash memory 

and using the run-from-flash option, you might, depending on the nature of 

your project, notice a slightly slower performance as compared to that when 

you were testing it on RAM (download to RAM) or when you were using the 

default download-to-flash-and-run-from-RAM option. Again, for most 

cases, however, this difference in performance is not noticeable. 

 

Saving Programs to the uSD Card 

There is a third destination option for programs – the uSD card. This scenario 

involves the use of parent and child programs. To accomplish this, the first 

step is to compile a program and save it to the uSD card. This is the child 

program. The second step is to create another program and download it to 

the display module’s processor. This is the parent program. During runtime, 

the parent program will access the uSD card, look for the child program, and 

load it to RAM. The child program will then execute. Below are the three 

FAT16 file functions used in loading child programs to RAM.  

 

 
 

For more information on these functions, refer to the Picaso and/or Diablo16 

Internal Functions Manuals. 

 

A large program can be divided into smaller parts, which are then saved as 

separate child programs. Using a parent program, any of the child programs 

can then be loaded to RAM and executed as required by the application. 

When a child program is no longer needed, it can be discarded and the 

memory allocated to it can be released. Therefore, with proper memory 

management, any project requiring a memory space larger than the allotted 

RAM (14KB for Picaso and 32KB for Diablo16) and flash memory (14KB for 

Picaso and 32KB per bank for Diablo16) to run can be broken down and 

http://www.4dsystems.com.au/product/4D_Workshop_4_IDE/downloads
http://www.4dsystems.com.au/product/4D_Workshop_4_IDE/downloads
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implemented using a parent program and several child programs. The 

Workshop IDE comes with numerous examples of projects using parent and 

child programs. See the image below for directions. Although the examples 

were tested on a Picaso display module, they should run normally on a 

Diablo16 display module. 

 

2 

1 

3 
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  Proprietary Information 

The information contained in this document is the property of 4D Systems Pty. Ltd. and may be the subject of patents pending or granted, and must not be 

copied or disclosed without prior written permission.  

4D Systems endeavours to ensure that the information in this document is correct and fairly stated but does not accept liability for any error or omission. The 

development of 4D Systems products and services is continuous and published information may not be up to date. It is important to check the current position 

with 4D Systems. 

All trademarks belong to their respective owners and are recognised and acknowledged. 

 

  Disclaimer of Warranties & Limitation of Liability 

4D Systems makes no warranty, either expresses or implied with respect to any product, and specifically disclaims all other warranties, including, without 

limitation, warranties for merchantability, non-infringement and fitness for any particular purpose. 

Information contained in this publication regarding device applications and the like is provided only for your convenience and may be superseded by updates. 

It is your responsibility to ensure that your application meets with your specifications. 

In no event shall 4D Systems be liable to the buyer or to any third party for any indirect, incidental, special, consequential, punitive or exemplary damages 

(including without limitation lost profits, lost savings, or loss of business opportunity) arising out of or relating to any product or service provided or to be 

provided by 4D Systems, or the use or inability to use the same, even if 4D Systems has been advised of the possibility of such damages. 

4D Systems products are not fault tolerant nor designed, manufactured or intended for use or resale as on line control equipment in hazardous environments 

requiring fail – safe performance, such as in the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life 

support machines or weapons systems in which the failure of the product could lead directly to death, personal injury or severe physical or environmental 

damage (‘High Risk Activities’). 4D Systems and its suppliers specifically disclaim any expressed or implied warranty of fitness for High Risk Activities. 

Use of 4D Systems’ products and devices in 'High Risk Activities' and in any other application is entirely at the buyer’s risk, and the buyer agrees to defend, 

indemnify and hold harmless 4D Systems from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or 

otherwise, under any 4D Systems intellectual property rights. 


	Description
	Content
	Application Overview
	Program Destination
	Allocation Size of Flash and RAM
	The RAM and Flash Destination Buttons
	Choosing between Flash and RAM as the Destination
	Execution of a Program Downloaded to RAM
	Picaso Processor
	Diablo16 Processor

	Execution of a Program Downloaded to Flash
	Run from RAM
	Run from Flash
	Run from RAM vs Run from Flash

	Saving Programs to the uSD Card

	Proprietary Information
	Disclaimer of Warranties & Limitation of Liability

