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Abstract. This working paper separates three evidence layers: Groq’s publicly reported Saudi inference
operations, the technical claims of its deterministic SRAM-centric Language Processing Unit, and a local
optimization exercise with fully synthetic inputs. Under linear separable costs and costless, unconstrained
hourly mode switching, the program first selects dry or evaporative cooling by houtly argmin, then uses a 48-
hour linear program to allocate 48 flexible jobs with release/deadline constraints alongside fixed interactive
work. Every policy produces the same arbitrary synthetic work volume W, approximately 4394.2 units; this is
not the task-count metric Y, while all 48 batch jobs meet their deadlines. The experiment demonstrates a
conditional electricity — on-site-water frontier, not observed savings in Saudi Arabia, Groq data centers, or LPU
hardware. Its main research proposition is to integrate phase-aware serving metrics, physical cooling telemetry,
and completed-work quality into an auditable Saudi inference measurement protocol. Vendor benchmarks and
national announcements are qualified by their operational and epistemic boundaries. Site consumption, water
withdrawal, electricity-related upstream water, real chip energy, network latency, and life-cycle impacts requite

independent facility data before any generalization.

KefEin]: Grog; FFAIHBIT (LPU) ; FSHdn; SRAM; HBM; FiH7 / fi#fg; KV cache; JREk
IRpE; PUE; WUE; /K%JRIEAE; 3, KR HOesmyies; YHEpHim.
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https://groq.com/newsroom/aramco-digital-and-groq-announce-progress-in-building-the-worlds-largest-inferencing-data-center-in-saudi-arabia-following-leap-mou-signing
https://groq.com/newsroom/saudi-arabia-announces-1-5-billion-expansion-to-fuel-ai-powered-economy-with-ai-tech-leader-groq
https://groq.com/newsroom/saudi-arabia-announces-1-5-billion-expansion-to-fuel-ai-powered-economy-with-ai-tech-leader-groq
https://groq.com/newsroom/groq-solidifies-status-as-emerging-hyperscaler-with-new-global-deployment
https://groq.com/newsroom/groq-and-nvidia-enter-non-exclusive-inference-technology-licensing-agreement-to-accelerate-ai-inference-at-global-scale
https://nvidianews.nvidia.com/news/nvidia-groq-3-lpx-now-in-full-production-with-world-class-speed-for-agentic-ai
https://groq.com/blog/groq-among-the-first-to-bring-nvidia-groq-3-lpx-and-vera-rubin-nvl72-to-market
https://groq.com/newsroom/saudi-arabia-announces-1-5-billion-expansion-to-fuel-ai-powered-economy-with-ai-tech-leader-groq
https://groq.com/newsroom/groq-solidifies-status-as-emerging-hyperscaler-with-new-global-deployment
https://groq.com/platform
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https://groq.com/blog/the-groq-lpu-explained
https://www.groq.com/GroqDocs/Product%20Spec%20Sheet%20-%20GroqChip%E2%84%A2%20Processor.pdf
https://nvidianews.nvidia.com/news/nvidia-groq-3-lpx-now-in-full-production-with-world-class-speed-for-agentic-ai
https://groq.com/platform
https://groq.com/blog/the-groq-lpu-explained
https://www.groq.com/GroqDocs/Product%20Spec%20Sheet%20-%20GroqChip%E2%84%A2%20Processor.pdf
https://console.groq.com/docs/service-tiers
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RARE AR W =3, (U + batchy) o Hr, Uy BZNLETARR, batch, &AL TARR:
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https://console.groq.com/docs/prometheus-metrics
https://nvidianews.nvidia.com/news/nvidia-groq-3-lpx-now-in-full-production-with-world-class-speed-for-agentic-ai
https://groq.com/blog/groq-among-the-first-to-bring-nvidia-groq-3-lpx-and-vera-rubin-nvl72-to-market
https://www.energy.gov/cmei/femp/cooling-water-efficiency-opportunities-federal-data-centers
https://eta.lbl.gov/publications/water-use-data-center-workloads
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https://www.energy.gov/cmei/femp/cooling-water-efficiency-opportunities-federal-data-centers
https://nvlpubs.nist.gov/nistpubs/jres/39/jresv39n5p453_A1b.pdf

7 QRSB WA A HRAD 48 /N

h 7RG SERAFIEAIE R, T4 R 48 /N RS, B S ES IR ELIHF . Ta
5 Ty #H AL IESZ B2, S8 MR B hot_dry Fil coastal humide XEEAFRIVEMAE
S EDRE , AR R NSRRI B 58 0 /NIRRT LR H B H P, B350 i 1 [
KAGH L (NCM) 2. NCM [T i BHE APT TR MR . MRTFIAHR R, (AF MR A
WHFE AT BUR LN IE R B A o 4F BE PR (A A A DA SRR S BE A O B NN Y K . S18

LA 48 M ALEUESS (5 =10...47) , SRR, RBAHERIUG 9 PRI M. 7 5%
A8 /NI A AR Uy, BB SRR R B AN B, TR B HCRI I o A 50 B AR B0 PR 5 R
FEB A 0.8 kWh, EEAEALERBAAL50h 1.0 KWh 43/N6F 55 fi 18 kWh B & 1T fEFe. REZEN / ftl: 4
/NI TT REFE R 150 kWhoo AW S2H A i AR B R B R TR . Groq iy B SE L AR .
BRI PR IR T R

RS AT AR A2, JEZ] ¢ 8 1T GEFEELH ey HH m € {dry, evap}s XHRLEAFTZK £k
Wi LAL/KWhIT 3o ZEG UGG, T34 DA ARl 2 MR BT AN s 7 % 8 SN7ERR 2> I BOHT W
AR, HFKEL . TREIIEE 0.035 L/kWh IT S/ NFRAEZ& MK, FORERHBIHFE, HIA
REFE B IR A K A

LN FHAE PNJRIA A REHRE BEHE BT A Y 2
Isf i) 715 48 /NI FEVFAEREALL H A 1 BE PREERE— AR T
RRAHE 150 kWh IT / /]Nf [ala SE i iElIE 3 ARERIAIR A
FrLH I8 KWh IT / /NI By 1L TR A 5545 ) B A R RE G T Groq 25 R FEMI
PR AL 0.8 kWh G5 — WA BV 52 ) A REETF—AATEHAL
HEAL P 1.0 kWh ik TARER A5 AT GPU / LPU 4545
AP W% 9 /N FR il ST RREHESF T A Batch API
A 0 % 0.12kWh/L e e ] AR B AR

A BIX L i N B S AR & PRAF(E analysis/reproduce.pyo PRE ARSI AN R DIEARRER, KN
BB LG A BURAL (max) WAL, HFERSHIRENIET.
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https://api-doc.ncm.gov.sa/en/api/getting-started
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184080+ Y =y < 150.
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XERMALMRMR] (linear programming, LP) , K AHACIE TAETT LIy CE /NN . ISP vl BEFETEAR
AR ST KV . B S R 3 DU A RE ORI &, N R 2GR S A& MR (mixed-
integer linear programming, MILP) BYYELR4Y 2Kl . AN LA B HUR O L5 X gy,

FERE S BRI AT, R SR BITER mi = arg min,, gy cvapy [Cmt + Awmile BISE my B, H/NEHE
AHEAEFRTAE LI AR 1+ e o + Mt BEAL EBR

1§n§5§:xn[1+qw¢+Awwﬂ
3 BB GV ARAI T NI A RIS B 0Pl . TR A7 K EERS, BATHX T « %4, Bks
HELAEV B BRI AR 7 o 18 30757 SR IX A LP Y ERI ok AR s X BEOR 2 S 18 I Ui /ML
FRARALHEAL B 53 FLR BT 3 P BOR R B RATERARLRYE R 4 & /NEAHE M . 10700 DL E B
B HEAFEYIR A S aia T K s AR I 2R, A SERE AL . BUSE B RE A 7E— /N A
SERYR T REZE ARG, WBERT bRt — A RS AR S, REERA RIS
RHIEE

SEH T SciPy HiGHS / linprog SRffds . UIESS @ AR, BN FRLN. WASH
MG RAEAESS I TS TIHAT (FIFO) | FFAMAIIRAAE A RS ANE T A5 53 A P Hh 78 R -

FIFO Izt e AR AR A, LURSEB N RS A7 30 BRSNS NI AR S IR g . Sk i
FE O 2 012 ZjEfEH 8 A RUKBEEE R ATFEHRE S, AR RGN REFER
il GPU s LPU fRgE {F 20w, - PR A 45 SR AR A BE B A ELAL

9. izf7 8 R 5 N ER KL A

SYAACHE A SciPy fEAMIZTT: Bfrdil. MARBAMERUSERT AL . TRAFESRASE
S AL 7 PR . A A R S RIS R ACPRARIF 13K FIFO-energy FRAES —RERHIT . JIF
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WHF MG R R, R PR 2 S St o
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FHRR SR ST kWh YNk L FR& AN £

RBT 4 FIFO—# % 7 5223.07 6818.11 0
ST FIFO—F% 5490.52 165.20 48
ST FIFO— i AR 5192.71 4829.34 18
ST LP, 2=0 5179.88 4166.87 18
ST LP, 2=0.02 5188.14 3559.52 22
ST LP, 2=0.05 5243.32 2202.32 30
ST LP, 3=0.12 5407.56 165.20 48
AR R TATE FIFO—# % 7t 5277.24 7076.90 0
AR AT FIFO— T3¢ 5504.52 165.20 48
A RGRTA | FIFO—ig IR HLFE 5261.37 5451.87 14
AT LP, A=0 5245.08 4893.67 14
TR LP, 2=0.02 5263.52 3640.80 22
TR LP, 2=0.05 5313.90 224873 30
IR LP, 2=0.12 5438.69 165.20 48

N — B A . BRI & R AR W L 43942 MEREAL, HrhaEREr i TR
HACLH TAER XARAESH . AITRER 48 MBS K, BOAES B TR A 2 T8
LIRSS, WA 1T ER. AR E A 7 TAESIrf TAEREOME. 840 T/ER B
TPLTAES AN, FELRME A RIR B 45 R . XL E A BRI R B4 5 J7 IR AR
17, PREIHABRBIE. FmAT3h, B Groq B HLAT A,

BECRARE, —ANEEIECR: RICTBRIG S LPA=0 F 5] LPA=0.02 J5, 48 /N AT HLESN 8.26 kWh,
i KD 607.35 L I 5 UK I 18.43 kWh, 3704 K8/ 1252.87 Lo X B8R AR PP A
BAER . ML T A 2 EEAS BE B R A DS T R Y 225 s [l AR o W15 SR Y EL S I B B — AT
TR AR ER S, 2R % i — T R WAE IR & A FH K™ BIAL Ao

PZHE R S e b 7K — R AT i

B 1: B R B — K SERRRAE . 2802 CHITbRH o 8 I (A 5K F 205 00 28 5 S
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10. At A FARL AR T, A REASE LA
B . RS (R T AR MR B B B9t R T RN SR

B, WRSTIFES XA . WURHURZS RIS IS e R (E A, JBESHE A2 KIER D RERE.
AIZE R TREERYL, MeBEASWRE] SE i, AN BN BB AR e o] RE TR B o ARALIMA
W 5 S R DA, o S P B PR 1) (b B IV 55 REFEZ R (BB A AR MR B A 2R 4 RV IR 9713
R B 7 B2 A SRS o

B, BIRIYE SRAM “HBM HffJ Ry R A e A — AW BER 2 5 — NI B AL S5 . 7T RERIE 2 A% 75
. MEKRENESE KV IREWEEFES S0, $EHENRESEIRE 75— MRS A, 7ThE
BRI . L8 R # 3E (model residency) KV cache 5 H] (KV cache occupancy)

AR (swap traffic) « 4§ikZELE (compilation cache) FIH.ZE# (interconnect load) 5 B B[R] 451

I=N

E o

B=, MRS EORGHANRMR. FMAERCPNZEC T R R, HE M LTREAZR . B
g5 28R TTET RIEIR 51 R 5 N I #R AR FFERT BRI . ANEERE PIME. BRSO 2
5. WEPIKBEPIH TS RS R FLSL S ARG R K B S BIR BRI . ANEESEFTA AR
BEAE AL

B0, ZEIERIY. WA R R AR IR E N TR R S8
A KA IR RE , AT SR . ARICAH HIE R A%, ARERE AR E — B itis
/NIHERREAE T2 R A E U0k . DI 78 AL & B2 iR 3 S 1 BE (part-load
performance) . B HIBITIREE (cooling approach temperature)  KAMLEHZRE. 2 &AL I R 4%

KEAAE—ZANRIEIA R WATHEIEW] (existence proof) R[FEITFRAMAL T (effect estimate) o HHIIE
B, TERERESCRRX PP AR SN, Ik sk m] DL 22 BRI e IR BRI SR L
T RAMAE, HESPIAES 2 S MERF T 5IAEZE A%

1L AR ERYSEAT 3 AT E A R TAE

RARRA R T AL, 2025 AEMH e FIZRRII T T IS5 a8 R HHK. . AR5
AL Z AR AR . SREREIHEE PUE &5 WUE /05 FLLER, RIRHERTHRD R B, X
Sy RS BEIRIRFE . FAEASCZ AR A MR, S11.813

2026 4Ei X Balancing Bits and Drops: Stress-Adjusted Water Management for Data Centers fiff 3% 1 /K £ 11
23 B FAI ) 22 5, JFRR B AR TAE R ZHR U7, Wikt T TG ESIMIK. BEHERR
AT AR BT EA KBRS B0 . A SCEUURIER B RS . FEVDRF RIS TS 2 B Bt
B, JRATTRBMES KA. B REERNEIE. S15
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https://www.energy.gov/cmei/femp/cooling-water-efficiency-opportunities-federal-data-centers
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https://www.groq.com/GroqDocs/Product%20Spec%20Sheet%20-%20GroqChip%E2%84%A2%20Processor.pdf
https://groq.com/newsroom/groq-and-nvidia-enter-non-exclusive-inference-technology-licensing-agreement-to-accelerate-ai-inference-at-global-scale
https://nvidianews.nvidia.com/news/nvidia-groq-3-lpx-now-in-full-production-with-world-class-speed-for-agentic-ai
https://groq.com/platform
https://console.groq.com/docs/service-tiers
https://console.groq.com/docs/prometheus-metrics
https://www.energy.gov/cmei/femp/cooling-water-efficiency-opportunities-federal-data-centers
https://groq.com/blog/groq-among-the-first-to-bring-nvidia-groq-3-lpx-and-vera-rubin-nvl72-to-market
https://eta.lbl.gov/publications/water-use-data-center-workloads
https://eta.lbl.gov/publications/water-use-data-center-workloads
https://eta.lbl.gov/publications/water-use-data-center-workloads
https://nvlpubs.nist.gov/nistpubs/jres/39/jresv39n5p453_A1b.pdf
https://arxiv.org/abs/2607.22617
https://arxiv.org/abs/2607.22617
https://arxiv.org/abs/2607.22617
https://arxiv.org/abs/2608.21719
https://arxiv.org/abs/2608.21719
https://arxiv.org/abs/2608.21719
https://api-doc.ncm.gov.sa/en/api/getting-started
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