
DMF Throughput Calculators 
 

Throughput Calculators are provided to give a bigger picture view of bytes and packets involved in the 

DMF.  With the calculators you can adjust the total throughput to your needs and calculate the 

transaction rate to reach it.  You can also adjust the segment size to see how that affects the packet 

counts. In addition, depending upon the DMF type, different adjustments are possible.   

The first two sections cover common items.  

Transaction Rate Precision 
 

When the transaction rate of a DMF is changed, you may see a dialog like this: 

 

Due to the precision of our timers involved with DMF execution, sometimes the transaction rate will 

have to be adjusted slightly.  To get 5.4 trans per second, Landslide would need a timer to fire 5.4 times 

per second.  That would require a timer of 185.18518 ms/transaction and our timer can only do 185ms 

or 186ms.   We would round it down to 185ms which makes the resulting transaction rate 5.4054055. 

In the display it might show double precision but ultimately treated as a float value.   The extra fraction 

digits can be ignored. 

 

Or once a throughput is set, if there are too many fraction digits it might get a final adjustment to float 

precision when it is saved. 

Control Packets and Header Size for Estimating Realistic Network  
 

We have separated the packet and data on DMF calculators for Basic, Advanced and Lite DMFs. And we 

have provided “Number of Tx/Rx Control Packet per Transaction” fields to allow users to adjust the flow 

based on realistic network. 



The calculator assumes that the size of all Tx/Rx Control Packets is Header Size.  

And therefore, the existing value of Total Throughput is increased by: Header Size * (Number of Tx 

Control Packet + Number of Rx Control Packet).  

Also, the existing value of Total Packets per Transaction is increased by: Number of Tx Control Packet + 

Number of Rx Control Packet. 

We have provided individual values of Tx and Rx on calculators, and you’ll see the correlation between 

what you see on Traffic Mixer and them. We also add a new chart to indicate sent and received Packets 

per Transaction. 

The Control Packets and Header Size have no impact on how Landslide executes the test, but they do 

reflect in the Traffic Mixer, to allow for more accurate predictions/estimates. 

  



Basic Data Throughput Calculator 
Used to help configure a Basic Data DMF, providing automatic calculation of the number of packets and 

throughputs and providing a way to include header size and extra control packets into the flow.   While 

setting header size and control packets will update the values, the values set in this dialog do not have 

any effect on actual execution.  They are provided here so that users can better estimate their numbers 

based on their own understanding of how L3 and L4 will operate. 

 

Transaction Size sets the total bytes that will be sent from client to server (Tx) for each transaction of 

the DMF.  

Target Network Transaction Size enables and sets an alternate transaction rate when using Mobility.  

When enabled the target network values will be calculated too.  The only thing that can be changed on 

the target network is the transaction rate, ever other configurable property remains the same. 

Segment Size sets the size of each segment/chunk/packet/message that Landslide will transport the 

data with.   This determines how many packets it takes to transport the data (L4).  Segment Size must 

be > 0 and Segment Size should also be adjusted based on the MTU size or else there will be 

fragmentation at the IP layer (L3). 



 

If the Segment Size + L4 Header > MTU, these Packets will be further subdivided by IP Layer and this 

calculator does not take that into direct consideration, however Control Packets can be used to help 

account for a little. 

 

Header Size sets how many bytes the calculator will add to each packet determined to be sent or 

received. 

 

              

       

       
           

                            

                              

         

       

          

                
                                                                                    
                                                                                         
                                                                                 

                            
                               
                                                  

              

       

      

       
           

      

       

      

       

      

       

      

       

            
         

                        

                              

         

       

          

                
                                                                                    
                                                                      
                                                                             

                           
                         
                            
                                     
                                    



Host Data Expansion Ratio (HDE) sets how many times the defined traffic sent from client to server (Tx) 

will be sent from server to client or received (Rx) for each transaction of the DMF.   Simply stated the Rx 

data will be Transaction Size * HDE, but more detailed, the { Rx Packets } = { Tx Packets } * HDE.    The 

Control Packet configuration is separate and in addition to this. 

# of Tx Control Packets and # of Rx Control Packets set how many extra packets to include in the 

calculations for Tx and Rx respectfully.  These will be counted as containing Header Size bytes, so Header 

Size must be > 0 to use Control Packets. 

 

Purely calculated fields: 

 

Top section is total bi-directional details, e.g. Average Packet Size (bytes/p) shows the Average Packet 

Size in both directions. 

Bottom orange section is separated for each direction, e.g. Packet Size (bytes/p) shows the Average 

Packet Size in the given direction.   

                                                                                                              
                 
                   
                       

                                                                                                                                             
                                                                                                                                              
                                                   

  

  

                   

                   

                                                                                                               
                                                                                                          
                                                                                                        
                                                                                                               



 

Any field with * can be left blank and the calculator will notice it and calculate its value. But you cannot 

have more than one blank field. 

 For example, we fill in other fields and leave Transaction Size blank: 

 

Then click Calculate and the calculator will bring you, its value. 

 

And there is a Throughput editing mode, when you double click in Total Throughput it will become 

enabled and allow you to enter the throughput (bidirectional) that you want to reach, then click 

Calculate button and the Transaction Rate will be adjusted to meet that Throughput. 

 

You must click Calculate or click Enter key to exit this mode. 

 

 

 



Example with HDE and adjusting for Headers 

 

Given the settings above to send twice as much Rx as Tx, when executed will produce results like the 

PCAP below. 

 

PCAP shows that the single Tx Transaction has 2 1000 Byte segments and one 1 Byte Segment, and the 

Rx repeats the same sequence of packets twice. 

On the L3 Client measurements tab, the AVG Packet Size is the same for both Tx and Rx, but the Bytes, 

Packets and Throughput are double for Rx.   

 

Also note that L3 Client measurements show 695 bytes/p, that is due to the header 8 for UDP and 20 for 

IPv4.   And this can be configured in the DMF Calculator to reflect that ahead of time: 



 

 

Example with Control Packets 
If Force 3-way Handshake is checked that will include extra Control Packets in the execution. 

 

In the calculator, set # of Tx Control Packets to 4 and # of Rx Control Packets to 2.  And set Header Size 

to 58, which includes MAC, IP, TCP and CRC.  For a DMF with just 64 bytes per transaction, Segment Size 

of 1000 and HDE=1, that will be just 1 packet with 64 bytes of payload in each direction. 

Tx/Rx Throughput:   8 bits/byte * ( payload bytes + header bytes + ( #ctlPackets * header bytes) * trans rate trans/s 

8 ∗ (64 + 58 + 4 ∗ 58) ∗ 1.0 = 2832.0 𝑏𝑖𝑡𝑠/𝑠 

8 ∗ (64 + 58 + 2 ∗ 58) ∗ 1.0 = 1904.0 𝑏𝑖𝑡𝑠/𝑠 

And Tx PPT is 5 (1 + 4 control). Rx PPT is 3 (1 + 2 control). 

Then all information goes into Traffic Mixer 

 

The Throughput on Traffic Mixer is in kbps, so Tx Throughput is: 

2832.0 ÷ 1024 = 2.765 𝑘𝑏𝑝𝑠  



In Test Reports, you’ll see Packets per Second and Bits per Second. Then you’ll find the correlation 

between what you see on the Calculator, Traffic Mixer and Test Reports: 

 

You can find everything in Port Capture. Here are control packets: 

 

And the packet whose size is 64 bytes. 

 

Advanced Data Throughput Calculator 
 

Advanced Data DMFs have a predefined list of messages exchanged and so there are fewer fields to 

adjust. The focus is on Segment Size, Header Size and Control Packets, determining the final sequence of 

Packets involved. The Advanced Data calculator can build the packets based on the separate messages; 

each message would be independently divided into packets with the final packet in each message 

possibly being a remainder packet with less than Segment Size of Payload Data (See Basic Data 

Calculator for how Segment Size determines Packets). 

 

Segment Size sets the size of each segment/chunk/packet/message that Landslide will transport the 

data with.   This determines how many packets it takes to transport the data (L4).  Segment Size must 

be > 0 and Segment Size should also be adjusted based on the MTU size or else there will be 

fragmentation at the IP layer (L3). 

Header Size sets how many bytes the calculator will add to each packet determined to be sent or 

received. 

# of Tx Control Packets and # of Rx Control Packets set how many extra packets to include in the 

calculations for Tx and Rx respectfully.  These will be counted as containing Header Size bytes, so Header 

Size must be > 0 to use Control Packets. 

 



User Case 1: Advanced HTTP DMF with 5 messages using 4 TDFs 

 

This is a HTTP DMF so I don’t need # of Control Packets. Just set them to 0.  Set Header Size to 58, which 

includes MAC, IP, TCP and CRC. 

 

 

 



If I click and re-set the Total Throughput to 100000, it will calculate a new Transaction Rate for me. 

 

In this case, there are 3 TDFS and one using Padding: 

 

For a better display, I set Transaction Rate back to 1. And you’ll see all above in Traffic Mixer: 

 

Here are test reports: 

 

 

 

 

 

 



This is the first TDF which contains padding and we can find it in Port Capture. 

 

 

 



User case 2: FTP Mainflow + 1 Subflow with a TDF 

 

This case contains only one TDF which is in a response message of Subflow.  

Test reports: 

 

 

 

 



You’ll find message data in FTP packets. 

 

 

This is the TDF in the Subflow: 

 

  



Lite Advanced Data Calculator 
Lite DMFs ultimately are executed as Advanced Data DMFs, but the calculation and display of 

Throughput and Transaction Rate is different.     

 



User case: Lite DMF with 5 Connections, 2 messages REQ/RSP per connection. 

 

Segment Size is set in each Connection.  

 

In Traffic Mixer: 



 

Test reports: 

 

PPS and Throughputs are very small. That’s because connections were happening slowly. You’ll find 

everything accurate in the next case. 

 

 

 

 

 

 

We can find one of response messages in Port Capture. 

 



 

We have set Header Size to 20 and you can find the proof in IP Packets. 

 

User case: Lite DMF with 1 connection 

 



One connection with two messages request and response. 

 

 

 

 

Now everything’s fine in Test reports: 

 

 

 

 

Formulas 
The following is a breakdown and explanation of the methods and math involved with calculating the 

DMF properties. 

Basic Data Calculation Variables: 

Total Throughput (bits/s) = TT 

 

Total Data Bytes Per Tx Transaction (a single flow) = TxBT, this is the part we repeat on Rx based on HDE, 

it’s the bytes in all the packets that hold data including the header: 



 

 

 

Total (Bi-Directional) Bytes per Transaction = TBT, all the packets in both directions including 

Control.  This is what is multiplied by the Transaction Rate to get TT: 

 

 

Transaction Size (bytes) =  TS, the base amount of bytes for the DMF, Tx.  

 

 

Transaction Rate (trans/s) = TR 



Header (bytes) = H 

 

Segment Size (bytes) = S 

Host Data Expansion Ratio = HDE 

Total Expanded Data Factor, calculating the TBT, = TED = HDE+1, (Given Rx = Tx*HDE, the Total Payload 

Data = Tx + Rx = (Tx*1) + (Tx*HDE) = Tx*1 + Tx+HDE ➔ Tx*(HDE+1)), we’ll call HDE+1, TED 

Total Packets per TxBT = P = (TS + S – 1 ) / S 

Total Full Packets = TFP = TS / S 

Full Packet Size (bytes) = FPS = S + H 

Partial Packet Payload Size (bytes) = PPPB = TS % S 

Partial Packet Size = PPB = PPPB + H 

Empty Space in Partial Packet (bytes) = ES = S – PPPB (or FPS – PPB) 

Total Control Packet Bytes per Transaction (bytes/trans) = TCPB = (Rx Control Packets + Tx Control 

Packets) * H)  //This is fixed size per transaction independent of HDE 

TxBT = ((TS + S -1) / S) * (FPS) – (if PPPB > 0 then ES else 0)   // Total full segment packets including 

counting a partial packet as full  MINUS the empty (payload only) space in remainder packet if one 

exists, leaving us with accurate Full packets + Partial Packet 

To calculate total bytes per transaction: 

TBT = (TED * TxBT) + TCPB //For a given Tx bytes the Tx+Rx bytes would be Tx * (HDE+1) + all the 

Control packet bytes which are independent of HDE 

All units are bytes or bytes/trans, TED is unitless 

To calculate total (bi-directional) throughput per second (This is common to Advanced Data and Lite 

DMFs too): 

TT = TBT * TR * 8 

bits bytes trans bits 

s trans s byte 

 



To calculate transaction rate (This is common to Advanced Data and Lite DMFs too): 

TR (trans/s) = TT / ( TBT * 8 )   // Total throughput /   (Total Bytes in a transaction * 8 bits/byte)   // 

everything on the right side can be calculated and the units cancel out correctly: 

trans bits trans bytes 

s s bytes bits 

 

To calculate HDE (Basic Data only) the user would have to first establish a valid configuration and then 

clear the HDE field and set a different Transaction Rate or a different Transaction Size and then have 

calculator try to find an HDE that could meet that need.  This might be used if the goal was to keep a 

static Tx size but adjust Rx to meet a throughput. HDE is an integer, and the precision will always be 

based on the Tx size since it is a multiple of that and only within a range of 0-100. 

HDE = (((TT / (TR * 8) ) – TCPB ) / TxBT   - 1 )  // TT/8 converts bits/s to bytes/s, the /TR trans/s converts 

to bytes/s to bytes/trans, - TCPB (bytes/trans) takes control packets out of the equation and then / the 

Tx (bytes/trans) cancels out the bytes/trans, leaving us with unitless HDE.   

 bits bytes s trans 

 s bits trans bytes 

 

To calculate the Transaction Size is difficult due to all the variables involved, it requires a numerical 

search not a direct formula.     A user might want to find the Transaction Size (TS) when otherwise the 

DMF requires a Transaction Rate (TR) greater than the 1000.0 limit.  The only way to meet the 

throughput in this situation would be to increase the amount of data per transaction, either with HDE or 

TS. 

TS = undocumented function 

 

Examples of calculating the Total Throughput (TT), using three main formulas: 

Calculate TxBT: ((TS + S -1) / S ) * (FPS) – (if PPPB > 0 then ES else 0 )    

Calculate TBT = (TED * TxBT ) + TCPB   

Calculate TT = TBT * TR * 8 



1.  

TS=400, S=1000, H=0, so FPS=1000 and PPPB=400 expect only 1 partial packet of 400.       

TxBT=400+1000-1 / 1000 = 1399/1000 = 1*1000 – (1000- 400) = 1000 – 600 = 400 

HDE=1 

TBT=2*400+0 = 800 bytes/transaction   

TR=1.0 

TT = 800*1*8 = 6400 bps as seen in the image. 

 

 

2.  

TS=1002, S=1000, H=0, so FPS=1000 and PPPB=2, expect 1 full and 1 partial of 2    

TxBT = 1002+1000-1 / 1000 = 2003/1000 = 2*1000 -  (1000-2) = 2000 – 998 = 1002 

HDE=2,  

TBT = 3*1002 = 3006 bytes/transaction 

TR=2.0 

TT = 3006*2*8 = 48096 bps as seen in the image 



 

3.  

TS=1100, S=100, H=10, so FPS=110 and PPPB=0, expect 11 full packets   1100+100-1 / 100 = 1199 / 100 = 

11*110 – 0= 1210 – 0 = 1210     (11 packets 110 each with header) 

HDE=0 

TBT = 1*1210 = 1210 bytes/transaction 

TR=1.5  => rounded down to 1.499250374812594 due to   1 / 1.5 == 0.6666 needs to be rounded to 

0.6670    1 / 0.667 → 1.499250374812594 

TT = 1210*1.499250374812594*8 =  14512.7   (would be 14520bps if 1.5 could be used) 

 

4.  

TS=1101, S=100, H=10, so FPS=110 and PPPB=1, expect 11 full packets and 1 partial   1101+100-1 / 100 = 

1200 / 100 = 12*110 – (100-1) = 1320 – 99  = 1221     (11 packets 110 each with header and one with 

header + 1) 

HDE=5, Tx Control Packets=1, Rx Control Packets=2 

TBT = 6*1221 + 3*10 = 7326 + 30 = 7356 bytes/transaction 

TR=0.5 

TT = 7356*0.5*8 = 29424 bps 

 


