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Abstract

As the modern warfare continuously evolves into one that is network-centric, the amount of data a weapon

system has to handle is rapidly growing, which applies not just to the internal data processing software but also to

the UI software. Not only is the amount of data growing, but also is the complexity of handling such data, which

when combined together creates a significant delay in updating relevant components in a Ul software. In the

context of the defense industry, split-second delay in visual component update can lead to catastrophic failure in

making strategic decisions. This paper presents a novel method that utilizes asynchronous functions to control the

program flow and reduce the delay in updating multiple visual components of a modular software. We apply this

method to our modular Ul software which uses MVVM pattern, where we were able to reduce the delay by an

average of 78.4 %.
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Fig. 2. Event flow structure of data update request
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Fig. 3.

Implementation of time recording method

Table 2. Relative time chart of each time variable
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Fig. 4. Relative time graph of each time variable
compared to tns tested on target software
(shows first 5 events out of 30)
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Fig. 5. Order of event flow of selected data update
request without synchronization
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Table 4. Relative time chart of each time variable
compared to tmis for Cms

M1S§ MI1E M2§S M2E VMIS VMIE VM2§ VM2E VM3S VM3E

Event 30
Average

5395 2771 12943 7910 9385 10559 11797 14319 15724
4.034 2155 11.705 5.837 7.497 8.984 10.338 12956 14.241

Event 1 0 10060 6719 19211 11433 12992 14586 15980 20.538 21.870]
Event 2 0 2587 1455 9774 3831 5060 6268 7406 10673 12140
Event 3 0 2862 1402 9265 3912 5813 6930 8100 10368 11.596]
Event 4 0 3055 1570 10435 5183 6427 7990 9147 11831 13440
Event 5 0 3119 1787 13304 5339 8224 10655 11937 14620 16.370]
Event 6 0 3852 1989 13767 5691 8011 10010 12051 14355 15528
Event 7 0 6077 2861 12279 7264 8430 9614 10824 13572 14813
Event 8 0 2800 1393 10634 4769 6261 7921 9226 11.840 13113
Event 9 0 2622 1360 9247 3833 5619 6685 7957 10655 11919
Event 10 0 4362 2687 10608 5634 6763 7.997 9166 11.822 13.029
Event 11 0 4258 2152 10587 5540 6897 8199 9341 11773 12983
Event 12 0 2890 1475 10577 4615 6895 8137 9334 11780 13015
Event 13 0 5218 2463 13418 7497 9273 10724 12068 14.574 15.850]
Event 14 0 5527 3158 13786 8006 9064 10424 11619 14478 15790]
Event 15 0 2610 1449 8899 3755 5240 6593 7696 10035 11.305
Event 16 0 2609 1345 11257 3732 5501 7496 10063 12479 13603
Event 17 0 2817 1400 9390 3873 5519 6926 8139 10532 11674
Event 18 0 2637 1495 9234 3749 4970 6226 7940 10917 12014
Event 19 0 4302 1467 12217 7080 68356 9607 10873 13446 14748
Event 20 0 5193 2531 12215 7288 8640 9908 11048 13372 14627
Event 21 0 2667 1443 12453 4117 6499 8439 11032 13601 14943
Event 22 0 5117 2745 14487 7526 10175 11951 13253 15593 16.808
Event 23 0 3201 1775 10748 5524 6676 7924 9056 11271 12532
Event 24 0 4238 2481 10570 5637 6889 8099 9315 11842 13097
Event 25 0 2572 1411 8532 3794 4922 6116 7286 9770 11.057
Event 26 0 5093 2692 14300 7535 9930 11.894 13068 15450 16649
Event 27 0 5182 2654 14725 7557 9919 12387 13517 15862 17.062
Event 28 0 4298 1734 13941 7641 9483 10947 12384 15398 16.934]
Event 29 0 4509 2800 10738 5857 7086 8303 9505 11910 13.005
0
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MI1S MIE M25 M2E VM1S VMIE VM25s VM2E VM3S VM3E A HolHE 7153
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Event 2 0 2561 5392 7943 9936 11430 12788 14257 15440 16676 Table 4, Table 5, Table 6+ "]'"' Cunss Cine, Cumns=
Event 3 0 1301 2635 3846 5063 6166 7445 8583 0766 10.890 TNt 7=l E ZF 7= AE A AT
Event 4 0 1294 3745 5128 6927 14408 16032 17455 18831 20145 N ) ) s
Event 5 0 1334 2543 3820 4968 6481 7621 8859 10047 11298 2 Ak AEI Fig. 10, Fig. 11, Fig. 12%= B =38} A
Event 6 0 1567 2899 4166 5272 6643 7932 0309 10642 11802 -
% 2 = =0 7} 7]1= o
Event 7 0 1254 2765 1861 5072 6269 7437 8503 9686 10799 35708 BRATE ta B VISR 715 914
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Event10 | 0 1430 3048 6978 8346 10461 11414 12895 14241 15387 713ke] &39= AXs] 98 2 R 3AL vhey
Event 11 0 2726 5914 8189 9844 11611 13055 14434 15720 17.098 N B
Bvent12 | 0 1270 2622 3770 5081 6268 8639 10669 11947 13104 o] Ageojgith
Bvent13 | 0 2351 4615 7.440 10479 12075 13260 14675 16055 17613
Event14 | 0 2450 5061 7.423 10067 12541 14011 15102 16195 17.475
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o = =22 o ulo
Event19 | 0 1412 2715 3873 4984 6348 7518 8704 9881 11125 WA (DS Z2ae] 2 1o] AH 7JAS e
Bvent20 | 0 3309 5722 7735 9886 11527 12672 13902 15091 16296
Azt 2 d s 7, who x)ZF = WA X
Event 21 0 2612 5138 7450 9915 11622 12686 13934 15120 16501 17 55 27 AR 734 & AZE T aA A
o
Event22 | 0 2072 5636 7.155 8499 09893 10043 12208 13533 15003 v Azl A Yol AUk ;\]_} A 2 7 AR
Bvent23 | 0 1484 2926 4286 6071 7412 0974 12764 15288 16978
= > = o [
Event24 | 0 1212 2650 4042 5406 6609 7857  9.147 10367 11554 7RA QS wke A)Zbo] Hu zPolE 3= Aot
Bvent2s | 0 2207 4373 6603 8643 10329 11754 13894 15967 19.026
Event26 | 0 1971 3677 5733 8239 0506 10708 11997 13076 14327
Bvent27 | 0 1328 2810 3956 5426 6833 8172 09517 10855 12023 T :
max(f, 1, min(?,,;,, ¢ 2
Event 28 0 1456 3029 4350 5526 6756 7994 9278 10842 12381 me a (mle’ mﬁ‘) (mh" "ZZL‘) @
Event29 | 0 1250 2732 3900 5838 8418 11170 12595 13863 15066
Fvent30 | 0 1456 2964 4303 5910 8226 9836 11007 12418 13638 B
Average | 0 19821 3.849 5566 7.223 8911 10305 11.670 13.003 14.334 VIR R (2 2] 1Yl o] AR PSS
ohal Azbh wel o7h 4w NS whA A7 F
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Table 6. Relative time chart of each time variable A AUZE A A vzl X ugE AJZRS A B2
L. 2 o 2Jol = sl=
compared t0 tmis for Cyms AR NS v Ao H) zpolE ek A
o = AalEl= o]lo= o
M1S MIE M25 M2E VMIS VMIE VM2S VM2E VM3S VM3E It (1), @F Atsks olfre= o F s 7ML
Event 1 0 3250 7523 10246 4545 13014 5718 13022 11664 16290 wd Zo)x Zzgwlo] E7)3l7l dn Wi =
Event 2 0 1280 5389 6542 2527 9725 4002 9738 8303 12119 2l el A I &7187F dvidt I 5
Event 3 0 1188 5990 7449 2661 9630 4771 9640 8416 11200 A317] ¢ gtelct
Event 4 0 1426 6009 7.893 2827 12696 4023 12716 10245 15743
Event 5 0 1635 7355 8566 3200 11055 5164 11062 9.814 12910
Event 6 0 2612 7079 8357 4509 10904 5765 10911 9613 12614 T = ;
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out of 30)
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Fig. 11. Relative time graph of each time variable
compared to tmis for Cums(shows first 5 events
out of 30)

Table 7. Average time between components of target
software for each configuration

é}% Tms (1) Tme (2) Tvms (3) Tvme (4)

Chone | 10.042 ms | 9.566 ms | 9.090 ms | 8.718 ms

Cpns | 2155 ms | 7.670 ms | 7.118 ms | 6.744 ms

Cme | 3.849 ms | 3.645 ms | 5.780 ms | 5.423 ms

Cums | 6447 ms | 6253 ms | 5932 ms | 1.879 ms
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Table 8. Percentage reduction in Tyne for each

configuration compared to Chone

o Tome % Reduction
Chone 8.718 ms 0 % (baseline)
Cins 6.744 ms 22.6 %
Crne 5.423 ms 37.8 %
Cyms 1.879 ms 78.4 %
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